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REPORT  OF  COMMITTEE  E, 


PREFATORY  NOTICE. 


TO  HIS  GRACE  THE  DUKE  OF  ARGYLL,  Chairman  of  the  Royal  Coal  Commission. 

My  Lord  Duke, 

On  the  7th  of  July  1866  we  were  appointed  to  be  a  committee  of  the  Royal  Commission,  "  To 
**  inquire  as  to  the,  quantity  of  coal  at  present  consumed  in  the  various  branches  of  manufacture,  for 
^'  st^am  navigation,  and  for  domestic  purposes,  as  well  as  the  quantity  exported,  and  how  far  and  to  what 
*'  extent  such  consumption  and  export  may  he  expected  to  increased 

The  questions  included  in  this  paragraph  naturally  embrace  several  others,  especially  the  relation 
of  the  coal  consumed  to  the  quantity  of  coal  raised, — the  degree  of  economy  practised  under  all  the 
conditions  of  its  combustion, — and  the  influences  shown  by  the  development  or  the  opening  out 
of  coalfields  in  all  parts  of  the  world  upon  the  exportation  of  our  fossil  fuel. 

We  felt  that  we  had  to  determine,  with  all  possible  accuracy,  the  quantity  of  coal  raised  annually 
from  our  coal  mines,  and  to  ascertain  the  rate  at  which  the  progress  of  the  development  of  our 
collieries  had  been  going  on,  and  to  consider  what  increase  in  the  consumption  of  coal,  if  any,  might 
be  expected  to  arise  in  friture  years. 

It  did  not  appear  to  us  to  be  sufficient  to  show  merely  the  rapid  increase  which  has  taken  place  in 
the  production  of  our  coal  during  the  latest  ten  yeal^,  upon  which  some  conclusions  have  been  founded, — 
when  it  was  determined  by  the  Mining  Record  Office  that  the  quantity  raised  in  1859  was 
71,859,456  tons,  and  that  it  had  increased  in  1869  to*  107,427,557  tons,  or  more  than  thirty-five 
million  tons.  It  was  evidently  necessary  to  furnish  evidence  for  a  much  longer  period  of  the 
progress  of  the  British  coal  trade,  upon  which  might  be  founded  conclusions  of  a  more  definite  and 
comprehensive  character. 

One  of  the  leading  questions  before  the  Commission  is,  the  duration  of  the  coal  remaining 
unworked  in  the  coalfields  of  the  United  Kingdom.  This  will  receive,  we  are  convinced,  a  fairly 
satisfactory  answer, — the  quantity  of  unworked  coal  in  our  collieries  having  been  determined,  and 
the  extension  of  our  coalbeds  beyond  the  ascertained  areas  having  been  cautiously  examined  by 
the  other  committees  of  this  Commission, — ^when  this  conynlttee  furnishes  the  evidence  necessary  to 
determine — with  accuracy — the  present  average  annual  supply. 

From  the  beginning  of  the  present  century,  we  have  returns  relating  to  our  coal  trade  which  are 
sufficiently  exact  to  enable  us  to  draw  our  conclusions  with  tolerable  certainty.  Since  1854  the 
Mining  Record  Office  has  published  more  exact  returns.  The  notices  given  of  the  production  of 
coal  before  the  nineteenth  century  are  necessarily  slight,  but  they  serve  to  mark  the  gradual  progress 
of  a  most  important  industry,  and  to  show  its  connexion  with  the  development  of  our  manufactures, 
and  with  the  Improvement  of  our  means  of  internal  communication.  The  consideration  of  these 
matters  bear  very  importantly  upon  the  question — ^as  to  how  far  and  to  what  extent  the  consumption 
of  our  coal  may  be  expected  to  increase. 

A  similar  question  is  proposed  as  to  our  export  of  coal, — how  far  such  export  may  he  expected  to 
increase.  A  merely  speculative  reply  to  this  Inquiry  could  not  be  indulged  in.  Before,  therefore, 
anything  approaching  to  a  satisfactory  reply  could  be  .ventured  on  as  some  solution  of  this  Important 
problem,  it  became  necessary  to  institute  a  searching  examination  into  the  value  of  the  coalfields  of 
other  countries, — the  quantities  of  coal  which  their  collieries  produced, — and  the  rate  of  increase  or 
decrease  observed  in  that  production.  Information  on  all  these  points  having  been  obtained, — ^the  past 
progress  and  the  present  state  of  foreign' coalfields  having  been  attentively  studied,  we  venture  to 
advance  to  a  consideration  of  the  prohaile  future.  Some  coalfields  it  may  be  expected  will  be  for 
all  practical  purposes  exhausted  within  comparatively  a  few  years;  while  other  known  coalfields 
may  be  more  extensively  developed,  and  new  coal  deposits  may  be  discovered.  To  give  even  the 
qualified  reply  which  we  have,  with  some  hesitation,  ventured  to  give,  it  became,  therefore,  necessary 
to  examine,  so  far  as  it  was  practicable  for  us  to  do  so,  the  known  condition  of  all  the  coalfields  of 
'Hie  world,  and  the  results  of  that  examination  will  be  found  embodied  in  this  Report. 

It  has  been  affirmed  by  some^who  have  thoughtfully  examined  the  "  coal  question"  that  the  progress 
of  British  industry,  especially  in  some  of  its  relations  to  manufacture  and  commerce,  has  been  so 
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remarkable,  that  *'  even  a  geometrical  series  does  not  adequately  express  its  rapid  expansion."* 
Arguments  founded  on  this  statement  have  been  advanced  to  show  that  the  increase  of  our  coal  con- 
sumption must  keep  pace  with  this  vast  extension  of  our  industries.  Such  conclusions  render  it 
essentially  necessary  that  the  past  and  the  present  condition  of  all  the  large  manufactures  should  be 
carefully  examined,  and  the  progress  of  our  commerce  should  be  cautiously  studied.  These  points 
have  engaged  our  especial  attention,  and  the  results  are  given  in  the  following  pages.  From  the 
data  thus  afforded,  it  becomes  just  possible  to  shadow  out  the  probable  future  of  a  particular  industry, 
and  its  relation  to  the  question  before  us.  It  will  be  admitted  that  this  investigation,  which  must 
not  be  neglected  or  slighted  because  it  is  a  difficult  one,  is  of  the  highest  importance. 

This  committee  will  confine  their  enquiries  within  much  narrower  limits.  The  ample  statements 
in  the  text  of  this  Report,  and  the  copious  details  of  the  Appendix,  which  have  been  collected  with 
much  labour,  and  examined  with  care,  are  referred  to,  as  the  evidences  upon  which  we  venture  to 
arrive  at  the  following  conclusions  in  relation  to  the  production  of  coal,  its  consumption  and  its 
exportation. 

It  may  be  convenient  to  state,  in  this  place,  the  general  results  to  which  our  enquiries  have  con- 
ducted us,  referring  to  the  following  pages  for  the  more  explicit  statements  of  detaUs  upon  all  the 
points  which  have  been  brought  under  examination. 

As  to  the  quantity  of  coal  produced,  and  its  home  consumption, — The  most  reliable  information 
obtainable  appears  to  show,  that  in  1660  the  coal  produce  of  the  United  Kingdom  was  only  about 
two  millions  and  a  quarter  tons,  and  40  years  later  it  had  increased  by  364,000  tons  only.  Fifty  years 
after  this,  or  in  1750,  there  was  an  advance  in  the  production  of  about  two  million  tons,  the  total 
quantity  raised  in  the  kingdom  being  4,773,828  tons.  In  1800  the  quantity  of  coal  raised  exceeded 
ten  million  tons.  About  this  period  the  system  of  canal  navigation  was  being  rapidly  extended,  and 
the  result  was  that  cocols  were  gradually  finding  their  way  into  districts  which  could  not  be  reached 
I'jige  41.  unless  at  great  cost,  by  road  ;  therefore  the  consumption  of  coal  was  rapidly  increased.     In  1816  nearly 

sixteen  millions  are  given  as  the  production  of  our  collieries,  according  to  one  statement ;  and  twenty 
seven  millions,  as  given  witli  considerable  probability  by  another.  The  great  uncertainty  of  the  com- 
putations made,  even  so  recently  as  the  period  named,  is  shown  by  the  fact  that  one  of  the  best 
authorities  in  the  coal  trade  estimated  the  coal  produce  of  the  kingdom  in  1829  as,  exclusive  of  foreign 
Fagtf  46.  exportation,  being  16,580,000  tons,  our  foreign  and  colonial  exportation  in  that  year-  being  only 

Appendix,  369,847  tons, — or  a  total  of  less  than  sixteen  million  tons.  Advancing  to  a  later  period,  we  find  various 

estimates  given  of  the  production  of  our  collieries  by  recognised  authorities,  all  which  are  given  in 
this  Report. 

Such  computations  are  evidently  more  or  less  uncertain,  no  attempt  having  been  made  at 
this  time  to  collect  the  returns  of  the  produce  of  each  coal  district  with  any  degree  of  care. 

From  1854  the  returns,  however,  become  more  exact,  and  we  find  that  in  that  year  our  collieries 
produced  64,661,401  tons,  which  quantity,  with  a  few  curious  examples  of  a  decrease  in  some  years, 
was  gradually  advanced,  until  in  1869  it  acquired  the  large  proportions  of  107,427,557  tons. 

It  will  be  found  upon  examination  that  this  large  increased  consumption  of  coal  has  a  very 
intimate  connection  with  the  extension  of  our  railway  system.  It  cannot  for  one  moment  be 
denied  that  the  remarkable  development  of  our  manufacturing  industries  greatly  assisted  in  swelling 
the  production  of  coal.  An  examination,  however,  of  the  returns  which  we  have  been  enablec{  to 
give  of  the  railway  traffic,  as  furnished  by  the  respective  companies,  often  at  a  very  considerable 
sacrifice  of  valuable  time,  and  purely  with  a  desife  to  furnish  such  information  as  would  prove  of 
value  to  the  Commission,  will  show  that  with  the  extension  of  any  particular  railway  system  will 
i'l.-    "^)-  be  the  distribution  of  an  increased  quantity  of  coal.     To  give  one  example  only  here  out  of  many 

which  may  be  examined  in'  the  chapter  which  treats  of  the  railway  distribution  of  coal,  we  find  the 
North-eastern  Railway  carrying  from  the  coalfield  of  Durham  and  Northumberland  in  1859 
2,718,599  tons,  which  quantity  is  steadily  increased  year  after  year  until  in  1869  that  railway 
distributes  no  less  than  8,280,310  tons. 

That  division  of  the  Report  which  is  devoted  to  the  quantities  of  coal  consumed  for  the  purposes 
of  manufacture  will,  we  think,  serve  to  show  with  a  considerable  amount  of  exactness  the  present 
rate  of  the  home  consumption-  of  coal.  We  shall  only  in  this  place  direct  attention  to  two  or 
three  facts. 

In  185.3  we  raised  nearly  sixty-four  and  a  half  millions  of  tons  of  coal.  Of  this  quantity  we 
exported  nearly  five  million  tons,  and  we  used  for  the  manufacture  of  iron,  pig  and  bar,  nineteen 
and  a  half  million  tons  of  coal,  leaving  to  be  consumed  for  all  other  purposes  39,872,729  tons. 
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In  1860  the  coal  raised  amouixted  to  nearly  eighty  million  tons,  of  which  we  exported  abotit 
seven  millions  and  a  quarter  tons,  and  of  which  we  used  for  all  purposes  in  our  iron  manufacture 
more  than  twenty-three  millions,  reserving  for  every  other  purpose  49,449,162  tons. 

In  1865  the  coal  raised  was  increased  to  more  than  ninety-eight  millions.  Of  that  (Quantity  we 
exported  above  nine  millions,  and  our  iron  manufacture  consumed  twenty-eight  millions  and  three- 
quarters  tons,  leaving  to  be  consumed  for  all  other  purposes  60,197,058  tons. 

In  1869,  the  last  year  for  which  we  have  been  enabled  to  complete  our  returns,  the  coal  raised 
amounted  to  the  enormous  quantity  of  one  hundred  and  seven  millions  and  a  half  neariy.  Of  this  we 
exported  just  ten  millions  and  a  quarter  tons,  our  iron  manufacture  consumed  nearly  thirty«-two 
millions  and  a  quarter  tons,  leaving  to  be  consumed  for  all  other  purposes  64,858,79  3  tons. 

It  has  been  estimated  that  in  iron  manufacturing  districts  one  ton  of  coal  is  consumed  per  annum 
by  each  head  of  the  population. 

The  tables  which  we  have  given  show  for  the  years  already  quoted  that  the  quantities  of  coal  left,  p^e  178^ 
after  deducting  the  coal  exported  and  the  coal  used  in  iron  manufacture,  was  as  follows,  for  each 
head  of  the  entire  population  of  Great  Britain  : — 

In  1855 
„  1860  ... 

„  1865  ,  .  .  - 

„  1869 

If,  therefore,  from  these  quantities  we  deduct  about  three  quarters  of  a  ton  per  head  per  annum 
for  our  actual  domestic  consumption,  we  obtain  a  fair  comparative  estimate  of  the  relative  quantities 
of  coal  used  per  head  of  the  population  for  producing  steam  power  in  all  our  manufactures,  other 
than  iron,  for  carrying  out  processes  of  manufacture,  for  use  in  steam  vessels,  in  locomotive  engines 
on  our  railways,  for  conversion  into  gas,  and  every  other  purpose  connected  with  our  industries. 

The  tables  given  in  the  Appendix  place  in  the  clearest  possible  light  the  entire  exportation  of 
our  coal  over  many  years,  showing  the  quantities  which  have  been  sent  from  each  coalfield,  and  all 
the  ports  in  foreign  countries  and  in  our  colonies  which  haye  received  that  coal. 

In  the  last  two  years  our  exportation  of  coal  has  reached,  in  1869  9,775,470  tons,  in  1870 
10,635,449  tons,  and,  from  the  period  (185  )  when  the  duty  on  exported  coal  was  entirely  removed, 
there  has  been  a  stealily  increasing  (but  not  at  a  rapid  rate)  demand  for  English  coal  for  foreign 
consumption. 

The  notices,  which  we  have  prepared  with  every  desire  to  furnish  the  most  recent  and  the  most 
accurate  information,  respecting  the  coalfields  of  all  foreign  countries,  appear  to  prove,  not  only  a 
steadily  increasing  production  of  coal  in  Europe,  in  Asia,  and  especially  in  America  and  Australia, 
but  a  considerable  extension  of  the  areas  which  promise  to  produce  true  and  valuable  coal.  This 
being  the  case,  we  believe  there  is  evidence  to  show  that  the  foreigner  will  in  the  future  be  less 
dependent  than  he  has  been  hitherto  on  the  British  coalfields  for  his  fuel. 

We  do  not  desire  to  repeat  here,  even  briefly,  the  evidence  which  we  have  given  in  the  body  of  our 
Keport  so  fully.  We  shall  therefore  venture,  without  further  preface  or  explanation,  to  lay  before  the 
Royal  Commission  our  answers  to  the  questions  with  which  we  have  been  charged.  Those  replies  are 
the  result  of  the  most  pains-taking  attention,  and  they  are  founded  upon  the  most  unbiassed  and  con- 
scientious consideration  of  the  subject  in  all  its  bearings. 

Our  impression,  after  a  careful  consideration  of  the  whole  question,  is  that  our  consumption  of 
coal  will  be  subject  to  oscillations  of  an  irregular  character  from  the  quantity  at  present  used — 
to  an  unknown  quantity, — which  will  be  constantly  kept  in  check  by  the  efforts  made  to  economize 
fuel. 

"  The   quantiti/   of  coal  at  present  consumed  in   the  various  branches  of  manufacture "   has  been 
already  briefly  stated,  and  ample  returns  are  given  in  the  body  of  this  Report,  as  well  as  of  that  used 
"ybr  steam  navigation  and  for  domestic  purposes^     With  the  increase  of  our  population  there  must  be 
an  increase  in  the  domestic  consumption  of  coal,  the  rate  of  which  can  be  determined  within  very 
small  limits  of  error.     With  the  extension  of  our  manufactures  using  large  quantities  of  coal  there 
would  be  a  largely  increasing  consumption  of  coal  in  the  future,  provided  all  conditions  remained 
the  same.      The  evidence  collected  by  Committee  B,  supplemented  by  that  included  in  this  Report,  g^e  lieport  of 
convinces  us  that  the  desire  to  economize  coal  in  every  way,  which  is  proved  to  be  in  operation,  will  Committee  B. 
balance  to  a  great  extent  the  consumption  which  would  be  due  to  the  extension  of  our  manufactures,  cjombustion," 
and  that  therefore  the  quantity  of  coal  used  at  present  will  be  more  effectively  employed  and  will 
do  more  work  in  the  future.     The    same    answer  serves   in  relation  to  the  coal  used  for  steam 
navigation,  and  to  that  employed  for  locomotive  steam  engines  on  our  railways. 

If  our  ^*  export  may  he  expected  to  increase  f — can  be  answered  only  by  referring  to  information 
collected  as  to  the  condition  of  other  coal-producing  coimtries.     There  appears  to  be  a  probability 
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that,  with  the  development  of  the  enormous  coalfields  of  America^  and  those  of  the  East,  especially 
those  of  China  and  Japan,  and  with  the  more  elective  extension  of  the  known  coalfields  of  Europe^ 
there  will  not  be  any  very  considerable  increase  in  the  quantity  of  coal  which  may  be  expected 
to  be  exported  in  future  years. 

With  these  notices,  which  may  be  regarded  as  a  brief  sunmiary  of  the  conclusions  to  which  we 
have  been  led  by  the  inquiry,  which  is  set  forth  in  such  detail  in  the  following  Beport  that  every  one 
will  be  in  a  position  to  form  his  own  opinion,  we  conclude,  with  the  hope  that  it  may  be  considered 
by  Your  Grace  and  the  members  of  the  Boyal  Commission  that  the  investigation  made  by 
Conmiittee  E  has  been  satisfactorily  prosecuted  to  the  end. 

The  following  is  a  general  statement  of  the  result  of  our  inquiries,  full  details  being  given  in  the 
body  of  the  Report : — 

Tons. 
Total  quantity  of  coal  raised  in  1869  -  -  -     107,427,557 

„  of  coal  exported  in  1869  -  -         -         9,775,470 


Leaving  for  home  consumption 

- 

97,652,087 

Tons. 

Coal  used  in  iron  manufacture      -            -            - 

- 

32,446,606 

„           general  manufacture,  for  steam  power. 

nnd 

other  purposes          -             -            - 

- 

25,327,213 

„           metallurgies,  other  than  iron  - 

- 

859,231 

,,           mines  and  collieries       -             -             - 

- 

7,225,423 

„           gas  and  water  works 

- 

7,811,980 

„           steam  ships      -             -             -             - 

- 

3,277,562 

„      on  railways       -            -            -            - 

- 

2,027,500 

Domestic  consumption          .            -            -            - 

- 

18,481,527 

Miscellaneous       .--.--. 

195,045 

97,652,087 

(Signed)        Roderick  I.  Murchison.* 
Robert  Huxt, 


*  Although  my  name  stands  at  the  head  of  this  Report,  it  is  my  bounden  duty  to  state  that  all  the  essential  parts  of  it  have 
been  prepared  by  my  colleague  lAn,  Robert  Hunt,  whose  valuable  works  on  the  Mineral  Statistics  of  the  United  Kingdom  as 
prodoced  in  the  MiNi^'o  Record  Office,  followed  up,  as  they  have  been,  by  his  sedulous  researches  in  many  quarters  during 
the  inquiries  of  this  Commission,  have  produced  the  result  now  laid  before  the  public. 

^  (Signed)        R.I.M. 
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CHAPTER  I.— THE  ORDER  OF  THE  INQUIRY. 

Althougb  we  dare  not  hope  to  answer  the  questions  which  arise  out  of  each  section  of  this  inquiry 
with  any  equal  degree  of  exactness^ — and  certainly  we  will  not  venture  in  any  case  to  guess  at  a 
reply, — we  feel  that  the  numerous  facts  which  have  been,  with  considerable  labour,  gathered  together, 
may  be  referred  to  as  a  basis,  upon  which,  after  a  careful  consideration  of  the  whole  subject,  some 
conclusions,  of  a  fiEurly  satbfactory  character,  may  be  founded 
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We  have,  in  the  first  place,  endeavoured  to  detennine  the  number  of  statute  tons  of  coal,  of  all  kinds, 
raised  from  our  coal  beds  annually,  for  as  long  a  period  as  can  be  obtained  from  any  records  upon  which 
any  reliance  can  be  placed.  This  has  naturally  led  to  a  careful  search  of  all  the  existing  published 
evidence,  and  of  all  documents  to  which  access  could  be  obtained.  Tlie  Mining  Record  Office 
fortunately  possessed  much  yaluable  information  respecting  the  coal  trade  of  the  Tyne,  the  Wear,  and 
the  Tees.  In  the  museum  of  the  Antiquarian  Society  of  Newcastle-on-Tyne  are  many  volumes,  con- 
taining curious  matter  connected  with  that  great  coalfield.  The  libraries  of  the  British  Museum  and 
of  the  House  of  Commons  have  been  diligently  examined,  and  several  libraries  existing  in  the  centres 
of  the  coalfields  have  furnished  much  valuable  matter.  We  therefore  hope  that  this,  the  introductory 
division  of  our  subject,  will  not  be  without  interest,  and  that  it  will  furnish  a  clear  historical  sketch  of 
the  progress  of  the  British  Coal  Trade.  The  prodnetToH  oTcoal  of  late  years  has  been  determined  by 
the  means  which  have  been  organized  by  the  Mining  Record  Office  for  the  annual  production  of  the 
**  Mineral  Statistics  of  the  United  Kingdom." 

Beyond  this,  the  question  having  been  raised  by  the  Royal  Commission  as  to  the  rate  at  which  our 
manufactures  using  coal  have  increased  in  former  years,  we  have  had  to  examine  the  conditions 
prevailing  in  the  past,  so  far  as  any  reliable  history  of  the  staple  industries  of  the  kingdom  could  be 
obtained.  Tliis  we  have  endeavoured  to  do,  and,  carrying  back  our  inquiry  for  a  certain  number  of 
years,  we  have  attempted  to  show,  with  reasonable  precision,  the  rate  at  wnich  our  consumption  of 
coal  has  increased,  and  we  believe  we  correct  somelgi-rdfs  which  haf e  for  some  time  prevailed. 

*^  The  coal  consumed  in  the  various  branches  of  manufacture  "  has  been  ascertained  by  issuing  in  the 
first  place  the  circular  EL  1.  to  every  colliery  in  Great  Britain,  and,  more  recently,  for  the  purpose  of 
obtaining  the  production  of  coal  to  the  end  of  1870,  the  circular  K  2,  requesting  special  information  as 
to  the  quantities  of  coal  sold  for  local  consumption  or  ^  landsale,"  of  that  which  has  been  sent  out  of 
each  district  by  railway  or  canal,  of  all  the  coal  which  has  been  sent  by  sea  to  other  ports  of  the  United 
Kingdom,  and  of  that  sent  to  Foreign  parte. 

CH  these  forms  more  than  9,000  have  been  circulated  in  the  years  1866,  1869,  1870,  and  more  than 
two  thirds  of  the  circulars  have  been  returned ;  the  answers  to  the  questions  being  quite  as  full  as  could 
be  reasonably  expected. 

Tlie  circular  E.  3.  was  also  sent  to  all  the  manufacturers  using  coal,  in  any  quantity,  throughout 
the  United  Kingdom.  Of  this  circular  about  30«000  have  been  issued,  and  the  returns  have  been 
generally  satisfactory.  The  names  and  addresses  of  those  manufacturers,  except  such  as  are  engaged 
m  metallurgical  industries,  were  ascertained  by  consulting  eyery  directory  and  trade  list  which  could  be 
obtained  through  Her  Majest/s  Stationery  Office.  Local  trade  associations  were  consulted,  and  in 
many  instances  city  and  borough  officers  have  rendered  the  most  valuable  aid. 

The  largest  number  of  those  circulars  have  been  sent  through  the  Post  Office,  but  in  the  city  of 
Glasgow,  and  in  a  few  of  our  large  towns,  they  have  been  distributed,  and  the  answers  collected,  by  the 
police,  while  in  some  other  places  the  Chambers  of  Commerce  have  undertaken  the  labour  of  collecting 
the  required  information  for  the  Royal  Commission. 

As  by  far  the  largest  quantity  of  coal  is  used  in  this  country  in  the  manufacture  of  pig  iron,  and  its 
subsequent  conversion  into  merchant  iron,  it  was  of  the  first  importance  to  determine  as  correctly  as 
possible  the  quantity  of  coal  and  coke  employed  in  the  various  metallurgieal  processes  connected  with 
the  blast  furnaces,  the  puddling  furnaces,  refineries,  steel jnanufacture^  and  the  like.  The  business  of 
the  Coal  Commission  in  this  especial  direction  had  been  anticipated  by  the  Mining  Record  Office  of  the 
Museum  of  Practical  Geology,  and  the  results  given  in  the  **  Mineral  Statistics  of  the  United  Kingdom  ^ 
have  been,  with  necessary  corrections,  adopted. 

The  circular  letter  (M.  R.O.)  was  used  to  obtain  the  returns,  and  this  was,  in  very  many  cases, 
supplemented  by  letters  written  to  the  iron  masters  calling  their  attention  to  the  national  importance 
of  uie  inquiry,  and  soliciting  their  aid.  The  results  ffiven  may  be  received  as  perfectly  reliable, 
returns  having  been  made,  often  in  confidence,  giving  the  most  precise  account  of  the  coal  consumed 
in  every  stage  of  the  iron  manufacture.  .... 

To  tne  gasworks  which  have  been  stated,  somewhat  loosely,  to  consume  nearly  one  tenth  of  the  coal 
raised  in  the  United  Kingdom,  a  special  circular  E.  4.  was  sent,  and  firom  a  large  number  of  these 
establishments  very  ample  returns  have  been  received. 

After  all  the  attention  which  has  been  given  to  this  branch  of  the  inquiry,  a  considerable  number  of 
works  remained  to  be  estimated.  The  exact  number  of  works  returned  and  of  coal  used  at  them  is 
given  in  the  table  in  the  Appendix.  To  meet  the  difficulty  of  insufficient  returns,  inquiries  have  been 
pushed,  either  by  personal  applications  or  by  letters  addressed  to  gas  managers  and  engineers,  and 
these  applications  nave  been  followed  by  satisfactory  results. 

It  was  essential  that  the  coal  used  in  the  production  of  the  steam  power  employed  in  pumping  water 
from  our  mines,  and  in  bringing  the  valuable  minerals  from  the  subterranean  depths  to  the  surface, 
should  be  ascertained.  This  has  been  effectually  determined  by  the  returns  obtained  from  circular  E.  1, 
and  those  procured  by  the  solicitations  of  circular  E.  5.    ' 

The  coal  employed  in  pumping  by  the  Water  Supply  Companies  has  been  obtained  by  direct  appli- 
cation to  the  engineers,  or  to  the  corporations  having  the  waterworks  under  their  managements,  and  by 
circular  E.  6. 

Several  important  industries  have,  necessarily,  been  made  the  subjects  of  special  personal  inquiries. 
Amongst  others  may  be  named  the  Cotton,  Woollen,  and  Linen  manufactures,  our  Metallurgical  pro- 
cesses. Brick  and  Tile  manufactures,  Pottery,  Glass  making,  Chemical  Works,  Brewing  and  Malting. 
Beyond  this,  the  question  of  the  coal  used  in  warming  building,  and  the  actual  quantities  of  coal  used 
in  our  domestic  fires,  have  been  made  the  subjects  of  especial  investigation.  In  addition  to  the  quan- 
tities of  coal  brought  into  towns  by  railways  and  canals,  we  have  taken  considerable  pains  to  learn  the 
quantities  delivered  by  carts  taking  the  coal  directly  from  the  pit's  mouth,  or  as  it  termed  by 
"  landsale  "  delivery. 

The  railways  have,  upon  either  written  or  personal  application,  furnished  this  Committee  with  the 
quantity  of  coal  used  in  their  locomotive  engines  affdittlr  aii  olhff  purposes  upon  each  line  respectively. 
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Beyond  this,  all  the  gi-eat  coal-carrying  railways  have,  in  the  most  liberal  manner^  often  at  a  great 
cost  of  time,  and  always  with  considerabb  interruption  to  the  routine  duties  of  their  offices,  furnished 
in  the  most  complete  detail  the  distribution  of  the  coal  passing  over  their  systems.  Similar  returns 
have  been  obtained  from  the  more  important  canals,  whether  they  have  been  in  possession  of  the 
railway  companies  or  of  private  corporations. 

Thus  the  production  of  coal  for  several  years  has  been  ascertained  within  very  small  limits  of  error. 
The  distribution  of  that  coal  has  been  fully  and  faithfully  given  in  this  Report  The  quantity  of  coal 
used  in  special  manufactures  beyond  those  which  have  made  returns  is  estimated,  the  estimate  being 
based  on  information  collected  with  much  labour,  and  which  has  been  furnished  with  such  an  amount 
of  detail  and  precision  as  should  secure  confidence  in  its  correctness.  "We  have  been  enabled  to 
separate  the  coal  used  in  actual  manufacture  from  that  which  is  used  as  a  source  of  heat  for  the  pro- 
duction of  steam,  thus  to  show  the  value  of  the  energy  which  has  been  pent  up  in  our  coal  beds,  but 
which  we  reclaim  annually,  and  convert  into  power,  by  the  agency  of  which  we  supply  the  world  with 
necessaries  and  luxuries. 

The  quantity  of  coal  consumed  "for  steam  navigation"  has  been  sought  for  by  means  of  the  circular 
E  7,  of  which  copies  were  issued  to  every  registered  steam  ship  proprietor  in  the  kingdom.  The  circulars 
issued  were  prepared  to  collect  the  returns  from  two  thousand  six  hundred  and  twenty-eight  steam 
vessels.  The  returns  made  have  been  very  complete,  representing  one  thousand  five  hundred  and 
fifty-eight  steam  ships.  With  the  utmost  liberality,  "Lloyds'"  has  given  its  aid  to  the  Royal  Com- 
mission, by  issuing  special  circulars  of  inquiry  to  such  steam  shipowners  as  had  not  made  returns  to 
this  Committee.  With  this  assistance  the  quantity  of  coal  used  by  the  merchant  steam  navy  has  been 
correctly  estimated.  The  Admiralty  has  furnished  the  quantity  of  coal  used  for  steam  navigation  in  the 
British  navy,  and  from  the  War  Office  a  return  of  all  the  coal  employed  in  that  department  of  the  public 
service  has  been  made. 

In  addition  to  the  return  made  by  the  Department  of  Her  Maiest/s  Customs  to  the  House  of 
Commons,  relating  to  the  export  of  coal,  much  additional  information  nas  been  furnished  for  the  especial 
use  of  the  Committee. 

The  conditions  of  the  coal  trade  of  other  countries,  bearing  as  it  does  on  the  question  of  our  exports, 
have  been  determined  by  carefully  consulting  every  published  statement  within  our  command.  Beyond 
this,  we  have  corresponded  with  many  of  the  most  reliable  authorities  in  Europe  and  America,  and 
much  orimnal  information  will  be  found  in  the  chapter  devoted  to  the  considering  of  the  coal  fields  of 
other  lands. 

The  prices  of  coal  at  the  pit's  mouth  have  been  ascertained  for  every  coalfield  of  the  United  King- 
dom, and  from  the  returns  ootained  a  table  has  beefn  constructed  showing  the  actual  prices  of  coal  which 
have  prevailed  of  late  years,  before  any  charges  for  carriage  have  been  added.  Beyond  this,  tables  are 
given,  from  reliable  authorities,  showing  the  prices  which  prevailed  in  former  years.  This  will  prove 
important,  as  showing  their  relation  to  the  present  prices.  Since  the  price  of  coal  will  necessarily 
regulate  die  consumption  of  it,  these  tables  will,  it  is  thought,  have  a  present  and  future  value. 
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CHAPTER  II.— THE  COAL  PRODUCED  BEFORE  1800, 

It  may  appear  to  many,  at  the  first  thought,  that  the  Coal  Commission  has  no  concern  with  the  early 
coal  trade  of  England.  Upon  reflection,  however,  we  believe  it  will  be  seen  that  it  is  not  possible  to 
give  any  thing  approaching  to  a  satisfactory  reply  to  the  questions  included  in  the  Royal  Commission 
«vithout  an  exammation  of  all  that  is  preserved"  m  relation  to  the  production  of  our  collieries. 

With  the  ijeriod  which  may  with  propriety  be  comprehended  witnin,  what  we  may  call,  the  traditionary 
ages  of  British  mining,  the  Coal  Commission  has  no  concern.  When  indeed  we  attempt  to  ascertain 
any  thing  respecting  the  quantities  of  coal  raised  or  used  even  200  years  since,  the  information 
obtained  is  usually  of  a  very  problematical  character.  There  is  but  little  reason  for  doubting  that 
British  coal  has  been  known  from  a  very  earlv  period,  or  that  it  was  used,  although  in  small  quantities, 
in  the  days  of  the  Roman  occupation  of  those  islands.  Coal  has  been  found  amidst  the  remains 
of  Roman  civilization  in  the  city  of  Uriconium  and  elsewhere. 

ITie  peculiar  appearance  of  a  coal  seam,  as  seen  at  its  outcrop,  when  laid  bare  by  the  action  of 
torrents  or  by  any  other  cause,  would  probably  attract  the  attention  of  the  inhabitants  of  our  woods  and 
wilds ;  a  people  who  were  certainly  gifted  wim  perceptive  powers  of  no  mean  order,  however  unculti- 
vated may  have  been  their  reflective  faculties.  Possibly  a  considerable  time  would  pass  away  before 
the  discovery  would  be  made  that  these  black  stones  would  burn ;  but  this  fact  once  discovered,  the  use 
of  coal  in  the  vicinity  of  the  outcrop  of  a  seam  would  soon  become  general. 

Passing- over  all  the  statements  made  respecting  the  use  of  coal  before  the  twelfth  century,  which  are 
indeed  exceedingly  fragmentary,  we  have  gathered  together  a  few  notes  which  will,  we  believe,  serve 
to  show  the  progress  of  the  coal  trade  in  Great  Britain  from  about  that  period. 

The  information  to  be  obtained  respecting  the  coal  trade  from  the  rivers  Tyne  and  Wear  is  tolerably 
ample ;  but  there  is  very  little  to  be  gleaned  from  any  existing  records  relative  to  the  production  at 
this  period  of  coal  in  other  parts  of  the  kingdom.  We  have  searched  with  some  diligence  the  county 
histories  and  works  of  a  purely  local  character,  and  our  labours  have  been  but  ill  rewarded.  We 
believe,  however,  that  the  notes  which  we  have  gathered  together  will  serve  to  convey  some,  although 
in  many  cases  only  a  faint,  idea  of  the  steady  progress  of  coal  mining  up  to  the  commencement  of  the 
nineteenth  century. 

It  must  not  be  expected  that  anything  •  like  a  complete  history  of  coal  mining  is  intended  in  the 
following  pages.  We  must  refer  those  who  desire  detailed  information  as  to  the  working  of  coal  mines 
in  special  districts  to  other  sources.    Our  sole  purpose  is  to  furnish  some  starting  point  from  which 
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we  may  be  in  a  position  to  commence  our  calculations  as  to  the  probable  quantity  of  coal  which  has 
been  removed  from  our  coalfields,  before  the  immense  drain  commenced  which  so  peculiarly  marks  the 
present  period. 

DcraHAM  and  Noethumberland. — In  1180,  Bishop  Pudsey,  of  Durham,  granted  some  land  to  a 
collier,  to  provide  coals  for  a  smith  at  Coundon,  in  the  county  of  Durham;  similar  grants  being 
made  at  Sedgefield  and  Bishop  Wearmouth.* 

t  King  Henry  the  3rd,  2nd  day  of  July  1234.  He  confirmed  a  charter  granted  by  John  in  1213.  By 
letters  patent  under  the  great  seal,  dated  Westminster,  December  1st,  in  the  23rd  year  of  his  reign, 
Henry  Srd  gives  the  good  men  of  Newcastle,  '^  licence  to  dig  coals  and  stones  in  the  common  soil  of 
**  diattown  without  wie  walls  thereof,  in  the  place  called  Castle-field  and  the  Frith;  and  from  thence 
"  to  draw  and  convert  them  unto  their  own  profit."  ^  Again,  upon  the  petition  of  the  "  honest  men  of 
'^  Newcastle,  that  his  Majesty  would  be  pleased  to  give  them  all  the  stone  and  coals  in  a  place  called 
**  the  Frith  adjoining  to  the  former.'*  On  the  Uth  May,  in  the  30th  year  of  his  reign,  his  Majesty 
granted  this.   ^^All  which  coals  and  stone  have^  do^  and  will  amount  to  many  thotisands  ofpounds^ 

In  1279  coal  was  purchased  at  Dover  for  the  use  of  the  Castlcf 

In  1298  coal  is  sofdj  at  Southampton.  It  is  quoted  in  the  accounts  of  Clare  Castle  and  Clarette, 
part  of  the  possessions  of  the  Earl  of  Gloucester.! 

In  the  taxing  bill  of  Colchester,  RoL  Pari.  vol.  1,  "  sea  coal  dealers  "  are  mentioned,  at  the  close  of 
the  18th  century.^ 

In  1281  Newcastle  is  said  to  have  had  a  considerable  trade  in  coal. 

In  1300  coal  was  used  in  quantity  by  the  brewers  and  smiths  of  London.§ 

In  1306  Parliament  petitioned  the  "King  Edward  I.  to  prohibit  the  burning  of  coal  in  London,  on 
the  ground  of  its  being  an  intolerable  nuisance.     It  was  prohibited,  and  wood  ordered  to  be  used.|| 

In  1321-2  coal  was  evidently  used  in  the  palace,  as  a  claim  was  made  for  ten  shillings  on  account  of 
coal  which  had  been  ordered  by  the  clerk  of  the  palace.lT 

Edward  the  Srd,  in  answer  to  a  petition  from  the  "burgesses"  of  Newcastle,  granted,  on  the  10th 
dav  of  May  in  the  81st  year  of  his  reign,  *'  the  said  burgesses,  and  their  heirs,  in  the  said  moor  and 
**  lands,  may  dig^  and  may  have  coal,  sSxit,  and  stones,  and  other  profits  coming  out  of  the  said  moor 
'^  and  lands.''  The  commentator,  says  "  this  is  the  first  claim  the  said  burgesses  lay  to  the  Castle 
*^  Moor,  being  a  quantity  of  850  acres  of  ground,  beside  pasture  for  all  their  kine,  and  coals  for  aU  their 
**  fiuU  which  are  gotten  upon  the  said  Castle  Moor."** 

On  the  9th  dayof  April  1378,  Richard  the  2nd  confirms  all  former  charters  and  grants  to  the  town 
of  Newcastle.  "  The  same  privilege  as  granted  before  in  diging  of  coals,  slait,  and  stone,  in  Castle  Field 
and  Castle  Moor." 

In  1879  the  first  government  tax  was  laid  on  coal.  In  1421  or  1422  we  find  that  Henry  6th,  in  the 
9th  year  of  his  reign,  enacted,  that  the  king  should  have  two  pence  for  every  chalder  of  coal 
"  of  unfranchised  men,  in  the  river  and  port  at  Newcastle-upon-Tyne,  as  customs,  and,  for  the  better 
^^  knowledge  of  such  customs,  ordains,  that  all  keels  or  boats  which  carried  coals  to  ships  should  be 
"  of  the  just  burden  of  twenty  chaldron  of  coals,  &c." 

During  the  reign  of  Henry  VIII.  there  was  evidently  a  considerable  trade  in  coal  between  the 
Tyne  and  France,  although  we  have  not  discovered  any  reliable  returns  of  the  shipments  preserved. 

In  a  letter  from  Thomas  Bamabe  to  Sir  William  Cecil,  proposing  methods  of  distressing  the 
French,  the  following  passages  occur,  which  clearly  indicate  a  considerable  coal  trade  with 
France : — 

*^  If  it  please  the  Gownsele  to  understande  those  things  that  I  will  show  you,  they  shall  sette 
vi.  or  vii.  thowsand  maryners  a  worke  more  than  theris,  in  that  thinge  that  France  can  lyve  no  more 
withowte,  then  the  fyshe  without  water  ;  that  is  to  say,  Newe-castele  coles ;  which  without  that  they 
can  nother  make  stele  worke,  nor  metall  worke,  nor  wyer  worke,  nor  goldsmythe  worke,  nor  gonnes, 
nor  no  manner  of  thinge  that  passeth  the  fier.  And  as  for  them,  ye  shall  se  in  peace  time  iij.  or 
iiij.  score  of  ships  of  Normans  and  Brytons  at  ones,  as  soone  as  theyr  fishinge  is  done,  and  as  theye 
be  departed  comethe  as  manye  moe  ;  so  that  I  occupying  saveconduytes  in  France,  have  bought  coles 
at  Newcastele  for  ij"  &  ij^  a  chauldron,  &  for  xiij^""  nobles  have  sold  them  agayne  in  France." 

"  Also  the  vice-amerale  of  Normandye,  Mens'  De  May,  and  the  Viscounte  of  Dieppe,  have  prayed 


*  Industrial  Resources  of  the  districts  of  the  three  Northern  Bivers,  the  Tyne,  Wear,  and  Tees.  Coal-mining,  Hull,  The 
Coalfields  of  Great  Britain.— 2nd  edition,  p.  19. 

t  Many  of  the  notices  of  the  coal  trade  of  Newcastle  hare  been  gathered  from  a  book  of  which  the  following  is  the  fhll  title: — 
KicGLAin>*B  ORiETANCB  discoTcred  in  relation  to  the  coal  trade,  with  the  map  of  the  River  Tine,  and  situation  of  the  town  and 
corporation  of  Newcastle;  the  tjTanical  oppression  of  those  magistrates ;  their  charters  and  grants ;  the  sereral  tirals,  depositions 
and  judgments  obtained  against  them  $  with  a  breyiote  of  sev^^  statutes  proving  repugnant  to  their  actions,  with  proposals  for 
reducing  the  excessive  rates  of  coals  for  the  fUture;  and  the  rise  of  their  grants  appearing  in  this  book.  By  Kalph  Gardiner,  of 
Chirton  in  the  county  of  Northumberland,  gentleman.  London,  printed  for  B.  Ibbitson,  in  Smithfield,  and  P.  Stent,  at  the 
White  Horse,  in  Giltspur  Street,  without  Newgate,  1655.  Reprinted  at  Newcastle  by  F.  Akenhead  and  Sons,  fronting  the  Exchange, 
1796.    When  the  information  has  been  derived  from  other  sources  the  authority  will  be  given. 

X  Roger's  "  Agriculture  and  Prices  in  England" 

§  The  Liber  Alhus,  the  White  Book  of  the  City  of  London,  compiled  A.D.  1409,  by  John  Carpenter,  common  clerk,  and  Richard 
Wnitington,  mayor,  gives  but  little  information ;  showing  indeed  that  the  trade  in  coal  was  very  unimportant  up  to  this  date.  We 
find  that  coal  <*  for  two  quarters  of  sea  coal  measured  by  the  King's  quarter,  one  farthing,"  was  "  the  customs  of  Billyngesgate  ^ 
in  the  reign  of  Henry  the  Srd;  and  that  judgment  of  pillory  for  false  sacks  of  coals  was  passed  between  1376,  Edw.  III.,  and  1899, 
Rich.  n.  There  is  also  a  record,  *'  Ordinance  as  to  coals,"  preserved  in  the  Guildhall  of  a  date  sometime  between  1353,  Edw.  111., 
and  1575,  Edw.  IIL 

II  Stowi^s  Annals,  hy  Homes,  London  1652,  p.  1508.  Stowe  tells  us  *<  that  whereas  in  the  year  of  our  Lord  God  1306  King 
**  Edward  1st  by  proclamation  prohibited  the  burning  of  sea  coal  in  London  and  the  suburbs,  to  avoid  the  sulferous  Bmoke  and 
•*  savor  of  the  firing         ♦        ♦  »        »        »« ihert  is  so  great  scarcity  of  wood  throughout  the  whole  kingdom,  that  not 

**  only  the  City  of  London,  all  haven  towns,  and  in  very  many  ports  within  the  land,  the  inhabitants  in  general  are  constrained  to 
*'  make  their  fiers  of  sea  cole,  or  pit  cole,  even  in  the  dbambers  of  honorable  personages  •  *  *  within  thirty  years 
**  last,  the  nice  dames  of  London  would  not  come  into  any  house  or  room  where  sea  coals  were  burned,  nor  willingly  eat  of 
«<  Ae  meat  that  was  either  sod  or  roasted  with  sea  coal  fire." 

5  Hull.     Coalfielas  of  Great  Britain. 

**  Ralph  Gardiner,  **  England's  Grievance  discovered,"  1655. 
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COAL  PRODUCED  BEPORK  1800. 


me  to  bring  in  Newcastle  Coles^  and  I  should  have  any  other  manner  of  comodyte  that  they  hadde 
within  the  Realme,  whether  yt  were  poldaries  for  saylis,  or  any  other  thinge.'** 

In  Sussex  and  Southamptonshire,  about  1577,  the  smiths  and^workers  in  iron  were  driven  to  the  use  of 
wood,  the  cost  of  coal  being  so  great,  and  the  supply  so  small. 

Queen  Elizabeth  obtained  a  lease  from  the  late  Bishop  of  Durham,  dated  the  26th  of  April,  in  the 
24th  year  of  her  reign,  of  all  the  whole  manors  of  Gates-head  and  Wickham,  and  all  the  coal  pits  and 
coal  mines  within  the  said  manors  •  *  *  at  the  rent  of  ninety  pounds  per  annum,  or  thereabout, 
for  ninety-nine  years. 

The  Earl  of  Leicester  is  said  to  have  procured  this  from  the  queen,  and  to  have  sold  or  given  the 
same  to  ^SSutton  of  Charterhouse,"  who  for  12,000/.,  as  is  reported,  sold  the  same  to  the  mayor  and 
burgesses  of  Newcastle.  The  yearly  value  is  subsequently  stated  to  be  "  worth  at  least  50,000/.  per 
annum,  attested  by  Doctor  Cradock,  sometimes  Archdeacon  of  Northumberland." 

Queen  Elizabeth  required  the  arrear  of  2d.  per  chaldron,  which  was  granted  to  Henry  5th,  in  the 
9th  year  of  his  reign,  which  was  neglected  to  be  paid.t  The  mayor  and  burgesses  "beseeched  those 
**  arrears  may  be  forgiven  by  reason  of  their  inability  ;  and  to  grant  them  a  new  charter,  to  incorporate. 
"  a  new  fraternity  or  brotherhood  to  be  called  free  host  men,  J  for  the  selling  and  vending  of  all  cot  Is 
^*  to  shipping,  and  in  consideration  thereof  they  would  pay  to  her  majesty  and  her  successors  tweke 
*'  pence  for  every  chalder^  exported  from  thenceforth  to  the  free  people  of  this  nation."  The  queen 
grants  this  petition,  upon  condition  *'  that  they  should  sell  all  coals  to  masters  of  ships." 

This  is  an  example  of  the  prevailing  spirit  of  that  intellectual  and  enterprising  age.  The  energy 
which  Queen  Elizabeth  displayed  herself  was  communicated  to  all  around  her.  This  led  to  a  great 
increase  of  trade  (see  Mao  PhersorCs  Annals  on  this  point),  and  to  a  wide  spread  and  until  then 
unknown  degree  of  luxury  amongst  the  people.  Camden,  in  his  history  of  Elizabeth,  under  the  year 
1574,  gives  striking  examples  of  this.  Commerce  flourished,  Inanufactures  were  established,  mining 
was  encouraged,  the  Queen  herself  introducing  German  miners  to  instruct  the  miners  of  England,  and 
every  industry  was  improved.  § 

We  learn  from  some  documents  preserved  in  the  Mining  Record  Office  that  in  1602  there  were 
in  Newcastle  28  acting  fitters,  who  had  85  keels,  and  who  vended  coal  at  from  85.  to  IO5.  per  chaldron. 
In  1616,  13,675  tons  of  coal,  sajrs  the  author  of  The  History  of  Fossil  Fuel^  were  shipped  from  New- 
castle, probably  chaldrons  were  intended ;  but  in  1699  there  were  shipped  from  the  North  to  London 
alone  200,000  chaldrons. 

Ralph  Gardiner,  commenting  upon  this,  states  that  in  1655,  "at  this  day  the  fitters  reckon  with  the 
**  masters  for  so  much  a  chalder,  as  eleven  shillings^  for  so  many  as  is  conceived  to  be  aboard  the  ship, 
"  and  then  he  goeth  with  the  masters  to  reckon,  which  the  said  master  paves  the  \s.  per  chalder 
"  custome,  being  allowed  in  his  hand,  the  master  conceives  he  doth  not  pay  it  lurther  then  being  left 
"  in  his  hand  by  the  fitter,  but  if  the  masters  will  look  upon  that  lease,  they  will  find  they  are  to  have 
"  the  best  coals  for  IO5.,  and  the  worst  for  9s.  the  chalder  at  most,  and  now  they  pay  11*.,  by  which 
"  means  the  one  shilling  per  chalder  is  paid  by  the  master,  and  not  by  the  host-man,  and  so  falls  upon 
"  the  whole  nation's  back.  I  refer  you  further  to  the  lease,  for  if  the  master  buy  dear,  he  must  needs 
"  sell  dear." 

James  granted  the  corporation  the  conservancy  of  the  river  Tyne,  naming  the  mayor  and  16  others 
as  commissioners,  on  the  29th  January  1613.  In  nine  articles  the  laws  regulating  the  navigation  and 
conservation  of  the  Tyne  are  set  forth.  These  are  to  prevent  the  wilful  throwing  or  accidental  falling 
of  coal  or  ballast  into  the  river.     Two  of  the  articles  ai*e  as  follows : 

(4.)  *'  That  all  salt-pan  owners  shall  carry  away  their  pan  rubbish  from  oflT  their  keys  or  wharfs 
every  forty  days,  that  none  fall  into  the  river."|| 

(7.)  '^  That  no  coals  or  stones  be  digged  within  sixty  yards,  on  a  straight  line  from  a  fall  sea-mark, 
in  any  part  of  the  river,  to  the  end  that  none  fall  in." 

There  is  a  salt  spring  at  Birtley  in  Durham  *' which  has  for  nine  years  produced,  and  may  for 
^*  eternity  produce,  20,000  gallons  per  day.  Several  great  works  for  making  salt  from  sea  water  have 
^^  long  been  established  at  South  Shields,  out  it  is  supposed  their  consumption  has  been  much  reduced 
**  hj  that  at  Birtley ."T 

Eng  Charles,  in  August  in  the  13th  year  of  his  reign,  "created  a  new  corporation  of  free-liost-men 
^*  in  Newcastle  (called  in  England  ^  coah  engrossers '),  and  grants  a  lease  to  Sir  Thomas  Tempest, 
"  knight,  and  others,  for  the  selling  of  all  coals  exported  out  of  the  river  of  Tyne,  and  to  receive 
*'  eleven  shillings  and  fourpence  per  chaldron,  custome,  and  twelve  shillings  from  all  strangers,  which 
*'  shall  be  transported  over  sea,  and  to  have  twopence  per  chaldron  towards  their  charge."  In  1635 
theprice  of  coals  in  London  was  IO5.  the  London  chaldron. 

Tiiis  corporation  had  power  to  levy  fines,  and  to  seize  coals  if  not  of  due  measure,  of  "  one  and 
twenty  bouls  to  the  chaldron." 

Charles  in  June  following,  in  the  14th  year  of  his  reign,  ''incorporated  another  company  of  coal 
*'  buyers,  namelvj  Mr.  Thomas  Horth,  and  other  masters  of  ships,  to  buy  all  coals  exported  out  of  the 
**  ports  of  Sunderland,  the  river  of  Tyne,  Newcastle,  Blith,  and  Barwick,  paying  to  the  King  one 


A.D.1677. 
Blisibetb,  1582. 


HenTj  v.,  1422. 


Elizabeth,  1600. 


Charles  I. 
1602. 
1610. 
1616. 


1655. 

Goals  11«.  the 
chaldron. 


About  1680-90 
coal,  bp>8t  108.  and 
worst  0«.  the 
chaldron. 


James. 

29  January  1613. 


Saltworks  on  the 
Tjrne. 


Chaslbb  I. 


Cools  sent  coast- 
wise 11«.  4<2.  a 
chaldron. 
Coal  sent  foreign 
12«.  a  chaldron. 
Chaldron  defined 
to  be  21  bonis. 


♦  MS.  Lansd.  2,  Art.  85,  Orig. 
Ellis,  F.R.S.,  Sec.  S.A.,  Keeper  of  the  xnannscripts  in  the  British  Museum. 


Original  Letters  illustrative  of  English  History,  &c.,  with  notes  and  illustrations,  by  Henry 
le  manuscripts  in  the  British  Museum.     1827.     Vol.  2,  p.  195. 

t  Camj^Ws  Political  Survey  of  Great  Britain,  vol.  2,  p.  81.  Edington  on  the  Coal  Trade,  p.  41.  History  of  Fossil  Fuel, 
p.  316.     Proceedings  of  the  Archalogical  Institute  of  Newcastle, 

X  Host-men  or  hoast-men.  "  And  whereas  the  said  town  is  an  ancient  town,  and  the  mayor  and  burgesses  of  the  same,  time  out 
**  of  mind  of  man,  they  have  had  a  certain  guild  or  fraternity,  commonly  called  hoast-men,  for  the  discharging  and  better  disposing 
"  of  sea  coals,  and  pit  coals,  grind  stones,  whet  stones,  and  rub  stones,  in  and  upon  the  river  and  port  of  Tyne,  which  guild  or 
'*  fraternity  is  granted  or  established  by  none  of  the  said  letters  patent."  The  Queen  incorporated  this  body,  ^  and  granteth  that 
'*  William  Jennison  the  elder,  and  44  persons,  more  commonly  called  the  hoast-men  *  *  *  *  ghaU  be  one  body 
**  corporate  and  politick.'' 

SMacPhersons  Annals.    Camden's  History  of  Elizabeth. 
These  salt  works  generally  appear  to  have  been  for  the  evaporation  of  sea-water  onlj, 
T  General  View  of  the  Agriculture  of  Durham,  1794. 
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6  COAL  PROPUOED  BEFORE  1800. 

Goal  in  London  '^  shilling  per  chaldroD,  cuBtome,  and  to  sell  thein  again  to  the  city  of  London  (year  1638),  not 
i7<.tbeohai^ii  <<  exceeoiDg  seventeen  shillings  the  chaldron  in  the  summer,  and  nineteen  shillings  the  chaldron  all 
thechi^nin  ^'  the  winter,  provided  they  had  a  free  market,  and  a  just  measure  at  Newcastle,  &a,  which  they  were 
winter.  «  debarred  of,  by  reason  of  the  foregoing  lease  granted  to  Sir  Thomas  Tempest"     In  July  following, 

Charles  grants  another  patent  to  Mr.  Sands,  with  others,  for  fieirming  the  customs,  of  one  shilling 

upon  every  chaldron,  at  tne  yearly  rent  of  10,000^    This  clearly  shows  that  at  this  time  the  export 
£xoortofaoo.ooo  ^^^  ^^^  northcm  coalfield  was  not  less  than  200,000  chaldrons*    In  1642  we  have  an  ^^  ordinance '' 
ohJIdroni.    *      settling  the  prices  of  Newcastle  coal  in  L(mdon  at  twenty  shillings  the  chaldron.* 
Janua(79th.i6i8,      Cool  trade  vjUk  Newcostle  prohibited. — Charles  1st  ordained  that  all  trade  to  Newcasde-on-Tyne  for 
iiSiSSk**'        coals,  &a,  be  prohibited,  &c.,  &a,  by  reason  that  town  is  conceived  to  be  the  principal  inlet  of  all 

foreign  sdd  and  forces  for  strengthening  themselves  against  the  Parliament,  &c.,  &c. 
yebnuuy  and  Two  Ordinances  were  made  for  setting  a  rate  upon  coals  at  London,  being  so  scarce  and  enhanced  to 

June  1648  Mid      g^^j^  ^  g^at  rate,  that  all  the  poor  were  in  a  very  sad  condition, 

coaifl.  owing  to  The  prohibition  of  trade  with  Newcastle  ^'  caused  coals  to  be  four  pound  the  chaldron,  and  salt  four 
tb^  4/.  the  dud.   w  pound  the  weigh." 

'  A  pamphlet  published  in  1648  well  shows  the  kind  of  warfare  which  was  being  carried  on  between 

the  charcoal  merchant  and  sea-coal  merchant  at  this  time.    Its  title  is  as  follows: 

^^  Sea-coale,  Char-coale,  and   Small-Coale,  or  A  Discovrse  between  a  Newcastle  collier,  a 

small-coale-man,  and  a  collier  of  Croydon,  concerning  the  prohibition  of  the  trade  with  Newcastle ; 

and  the  fearful  complaint  of  the  Poore  of  the  Gtie  of  London,  for  inhancing  the  price  of  Sea-coales. 

London.    Printed  for  Hugh  Adamson,  Jan.  27.,  Anno  Dom.  1643."t 

The  spirit  of  this  pamphlet  may  be  judged  of  from  the  following  brief  extract:  — 

Sea  Coale. — "  Things  must  be  as  they  may,  Sir.    I  know  you  laugh  in  your  sleeve  at  my  misfortune, 

and  hope  to  come  in  request  by  my  banishment ;  but  in  faith  you  are  deceived.    I  am  not  reduced  to 

so  low  an  ebbe,  but  I  have  stocke  enough  to  keep  me  alive  in  the  citie^  till  by  a  happy  peace  I  can 

receive  supplies  from  my  own  country.    Marry,  some  body  shall  be  sure  to  pay  for  it,  for  though 

♦  COPY  OF  AN  ORDINANCB 

OF  THX 

LOBDS     AND     COMMONS 

A«einbled  in  Pudiaiiient. 

That  no  wharfinger,  woodmoDger,  or  other  seller  of  Newcastle  coales,  within  the  cities  of  London  and  Westminster,  or  the  suburbs 
thereof,  shall  after  the  making  hereof  sell  any  Newcastle  coales  aboTC  the  rate  of  88«.  the  chaldron,  and  after  the  first  of  April  next, 
above  20«.  at  the  most. 

And  if  any  shall  wilfully  transgresse  this  Ordinance  they  shall  be  committed  to  prison,  and  there  continue  until  they  shall 
conforme  themselves  thereunto. 
And  the  lord  maior  and  sheriffs  of  the  city  of  London  and  Middlesex  are  hereby  required  to  see  this  put  in  execution. 

DieMartis,  21  Peb.  1643. 
Ordered  by  the  Lords  and  Ck>mmoaB  assembled  in  Parliament,  that  this  Ordinanoe  be  fi>rthwith  printed  and  published. 

JOHN  BROWNE, 

Gler.  Parliament. 
Feb.  23. :  Printed  for  John  Wright  in  the  Old  Bailey,  1642.  - 


AN  ORDINANCE 

OF  THE 

LORDS     AND     COMMONS 

Assembled  in  Parliament, 

Die  MartiSy  21  Februarii  1642. 

For  as  much  as  information  hath  bin  given  that  the  woodmongers,  wharfingers,  and  other  sellers  of  Newcastle  coale  in  the  cities 
of  London  and  Westminster,  and  the  suburbs  of  the  same,  taking  advantage  of  the  late  Ordinanoe  made  by  both  Houses  prohibiting 
ships  to  trade  into  Newcastle  for  coales,  have  raised  the  prizes  thereof  unto  an  unreasonable  and  excessive  rate,  in  respect  of  the 
rate  they  have  bought  the  same  at,  to  the  great  oppression  of  the  poorer  and  meaner  sorts  of  people  inhabiting  the  said  citie  and 
suburbs.  Whereupon  the  House  of  Commons,  by  an  order  dated*  the  twenty-eight  of  January,  referred  tiie  consideration  thereof 
unto  the  Lord  Maior  of  the  city  of  London,  to  infonne  himselfie  what  might  bee  a  reasonable  price,  having  equall  respect  both  to 
the  seUer  and  the  buyer,  and  to  present  his  opinion  to  the  Houses  ;  and  in  the  meui  time  ordered,  that  the  price  should  not  exceed 
twenty-two  shillings  the  chaldron.  Whereupon  the  liord  Maior,  calling  to  his  assistance  the  aldermen  of  the  said  citty,  did  certifie 
that  twenty-two  shillings  the  chaldron  at  the  wharfe  was  a  faire  and  fitting  rate.  But  for  the  encouragement  of  those  that  trade  in 
coale  to  bring  in  their  ships  of  lading  into  the  River  of  Thames,  and  supply  the  market  there,  certified  that  twelve  pence  more 
upon  the  chiddron  during  ^is  winter  might  be  allowed. 

The  Lords  and  Commoils  taking  the  same  into  their  consideration,  doe  hereby  ordaine  and  order,  that  no  wharfinger,  wood- 
monger,  or  other  seller  of  Newcastle  coale,  within  the  cities  of  London  and  Westminster,  or  the  suburbs  or  liberties  thereof,  or 
within  the  borough  of  Southwarke,  shall  at  any  time  after  the  making  of  this  Order  and  before  the  first  of  April  next  ensuing, 
sell  any  Newcastle  coale  above  the  rate  of  twenty-three  shillings  the  chaldron  at  the  wharfe ;  and  from  and  a^r  the  said  first 
of  April,  above  the  rate  of  twentie  shillings  the  chaldron  at  the  most  And  the  Lord  Maior  and  sheriff  of  the  city  of  London  and 
Middlesex,  the  justices  of  peace  of  the  countie  of  Surre^jr,  reroectively  in  their  several  jurisdictions  or  any  two  of  them,  are  hereby 
authorized  and  required  to  take  care  for  the  one  execution  of  this  Ordinance,  and  in  case  any  shall  wilfully  transgresse  the  same, 
to  commit  him  or  them  so  transgressing  to  prison,  until  he  shall  conforme  himselfe  thereunto,  provided  that  any  person  that  shall 
find  himselfe  grieved  by  reason  of  such  commitment^  may  appeale  to  the  Committee  of  Lords  and  Commons  for  advance  of 
monies,  who  hereby  are  authorized  to  heare  his  complaint,  and  to  discharge  him  of  his  imprisonment,  if  they-shall  find  cause. 

And  it  is  hereby  further  ordained  and  ordered,  that  no  Newcastle  cocde,  pit-coale,  or  sea-coal  shall  be  transported  out  of  this 
kingdome  into  any  ports  beyond  the  seas,  without  the  special!  order  of  both  Houses  of  Parliament,  and  the  Earle  of  Warwicke, 
Admirall  of  the  Fleet,  and  aU  the  captaines  and  officers  thereof,  and  the  officers  of  the  Custome  House,  and  of  all  the  ports  of  the 
kingdome,  are  to  have  speciall  care  to  see  the  same  duel^  observed. 

And  it  is  ordered  that  this  Ordinance  bee  forthwith  pnnted,  and  the  Lord  Maior  and  sheriffs  of  the  city  of  London  and  Middlesex, 
are  to  take  care  that  the  same  bee  published  in  the  cities  of  London,  Westminster,  Southwarke,  and  the  suburbes  of  liberties  thereof 
and  the  collectors  of  the  customes  are  forthwith  to  send  it  to  the  severall  ports  of  this  kingdom. 

Fmis.  ) 

A  copy  of  this  document  is  preserved  in  the  lifining  Record  Office. — Bdts  Vohimes,  vol.  1. 

t  Reprinted  at  Newcastle  in  1848.    **  This  reprint  is  from  a  copy  in  the  library  of  Sir  Q.  Sharp." 
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fewer  of  my  coales  then  formerly,  yet  shall  they  be  double  the  usual  rate,  and  eountervaile  my 
hat  way  within  flie  Monthe ;  (would  it  be  some  sound  frost)  I  would  be  at  three  pounds  a 


I  send 

losse  that       ^  -  .  * 

chaldron  at  least     Some  of  my  customers  that  deal  with  me  by  retaile,  sell  me  twopence  in  a  bushell  Hwh  price 

dearer  already,  and  at  the  wharf,  my  prime  chapmen,  the  wood-monffers,  begin  to  put  a  large  value  <»3««»^W8. 

upon  mee,  so  ttiat  an  ill  wind  it  is  which  drives  no^  bodie  to  profit    i  shall  be  a  gainer  rather  than  a 

loser,  be  enriched,  and  no  way  impoverished  by  this  prohibition  of  traffique  with  Newcastle."* 

Small  Caale  remarks:  **That  if  some  course  be  not  taken,  the  people,  especially  the  poorer  sort, 
must  undergo  great  want" 

Charcoal. — "  What  need  they  do  so^  when  they  have  me  and  my  cousin  Billet  and  brother  Faggot  m 
such  plenty  ?  Were  Sea-coles  whole  lineage  burnt  out,  I  and  my  kindred  could  supply  the  defect 
of  the  city  far  more  cleanly  and  sweetly  than  this  vaporous  aootg-faced  sea-coale  can  doe  possibly. 

Sea-Coale. — ^^  It  is  impossible  but  thy  malice  must  break  out  against  me,  thou  spark  of  iniquity, 
thou  suffocating  bastard,  begot  between  a  Stisaex  Ironmonger  and  a  Kentish  LofifftaiL  Thou  serve  the 
city  as  well  as  sea-coale  ?  Thou  art  burned  out  like  a  farthing  candle,  immediately.  One  bushell 
of  mee  being  worth  a  loade  of  thee,  or  an  hundred  of  your  cousin  Billets  and  Fagged  that  you  so 
boast  of.  What  are  they  but  mere  flashes,  quickly  in  and  quickly  out,  whilest  I,  by  burning,  cake,  and 
grow  more  useful  in  my  very  cinders,  then  either  thou  art  at  thy  perfect  estate,  or  BUlet  and  Faggot 
can  be,"  with  much  more  calling  of  hard  names. 

Ralph  Gardner  petitions,  in  September  1653,  the  Parliament  to  make  North  Shields  a  market  town,  i60$,8ept.29. 
and  a  place  for  the  shipment  of  coal.    Amongst  other  matters  of  complaint,  and  which  he  prays  to 
have  remedied  in  his  petition,  are — 

**  That  the  coal  owners  of  Northumberland  and  county  of  Durham  may  have  free  liberty  to  sell 
their  own  coals  to  ships,  and  not  to  be  enslaved  by  the  free-hoast  men  of  the  town  of  Newcastle. 

"That  no  more  ships  may  be  compelled  up  the  dangerous  river  seven  miles,  whereas  they  need  to 
go  but  one  mile,  never  any  coals  being  to  be  had  at  Newcastle,  which  would  save  many  ships  from 
sinking,  and  cause  them  to  make  upwards  of  three  voyages  in  the  year  more  than  they  do,  which 
would  cause  two  or  three  hundred  thousand  chaldrons  of  coal  more  to  be  sold,  and  the  excessive  prices  coaiaOf.th« 
to  fall  under  twenty  shillings  the  chalder  all  the  year."  ^  chaldron. 

Numerous  charges  are  brought  by  Gardiner  and  his  witnesses  against  the  free-men  of  Newcastle. 
A  few  of  these,  as  giving  information,  concern  this  incjuiry : — 

**  Mr.  Thomas  Partridge,  of  Gateshead  master,  being  loaded  at  Newcastle  by  Thomas  Read,  fitter, 
with  bad  and  unmerchantable  coal,  which  he  had  sold  for  good  coals  to  Mr.  Clark  of  London,  and 
M.  Otridge,  M.  Godfrey,  M.  Harrison,  and  others,  at  the  rate  of  3U.  the  score;  but  proving  so  bad  he  CdJaatauthe 
was  threatened  to  be  sued,  &c."  «»"• 

^^  These  are  to  certifie  that  David  Lindiman,  master  of  a  ship  called  the  ^  Fortune '  of  Statin,  did 
"  load  his  ship  with  coals  in  the  said  port  of  NewcasUe-on-Tyne,  and  cleared  in  the  custom  house 
^'  for  three  score  and  twelve  chalder  of  coals."     Keelmen  and  others  were  sworn,  and  it  was  proved 
that  Lindiman  had  shipped  40  chaldrons  of  coal  more  than  he  had  "paid  custome"  for,  tibe  value  j-oHiy ©haidivna 
of  it  being  "fifty  and  odde  pounds,  all  which,  I  humbly  conceive,  the  state  had  been  defrauded."  of  coia  worth so^ 

(Signed)        Thomas  Mebiton, 
Newcastle-upon-Tyne,  28  March  1648.  Surveyor. 

Gardner  adds  to  this : 

"  It  is  the  old  proverb  foid  birds  bewrayes  their  own  nest.  If  one  ship  could  cheat  the  state  so  much 
as  fifty  odde  pounds  custome,  what  do  hundreds  of  ships  do  ?  " 

The  quantity  of  coal  shipped  about  1655  from  the  Tyne  may  be  gathered  from  the  following  extract  a.d.i656. 
from  a  petition  to  the  Crown : 

"  The  masters  of  ships  desire  only  their  due  measure,  and  then  they  would  not  regard  the  odd 
chalder  given  to  the  score,  all  which  they  are  debarred  of,  most  unjustly,  for  commonly  where  ships 
takes  in  at  Newcastle  one  hundred  and  thirty-six  chalders,  and  expects  to  make  at  London  two 
hundred  and  seventeen,  or  else  looseth,  besides  having  bad  coals,  a  long  voyage.  There  are  computed  sse^oooobaidron 
three  hundred  and  twenty  coal  keels,  alias  lighters^  and  every  keel  accounts  to  have  carried  every  year  ?^e*yafffjN*^ 
eight  hundred  chalder  of  coals  to  ships,  then  judge  how  many  thousand  of  London  chalders  is  carried 
away 

"  John  Wrenham. 
"  Robert  Reex." 

The  following  notes  give  a  clear  account  of  the  coal  trade  of  the  North  about  this  period : —  coaioogts  master 

"CoALKs. — ^The  chalder  at  Newcastle  doth  cost  the  masters  of.  ships  ten  shilungs  the  chalder,  chSwRm^ndu 
Newcastle  measure^  and  one  shilling  custome,  ordained  by  Queen  Elizabeth.  custom^  ^ 

'^For  all  coal  carried  beyond  the  sea  by  any  Englishman,  pays  by  the  chalder  for  coals  and  custome,  Coaissentforciffn 
eleven  shillings  and  fourpence,  as  by  an  Act  of  Parliament  of  tne  28  March  1651  appears.  ^mii«?4e{fthe 

*•  For  all  coals  carried  by  any  stranger,  payes  the  chalder  double,  being  for  custome  per  chalder  two  cJ^idron  (lesi). 
and  twenty  shillings  eight  pence,  and  argiere  duties,  &c,  in  all  six  and  twenty  shillings  and  ten  pence  SouSSS?^"*^^"^ 
custome,  beside  the  price  of  coal  and  fraught 

**  For  all  coals  at  the  market  in  every  port,  two  shillings  per  chalder  excise,  towards  building  of  2«.  chaldron  ex- 

friffets.  ^&9^  towards 

^  And  for  all  coals  sold  by  the  tun,  one  shilling  per  tun ;  and  for  all  Scotch  coals  two  shillings  sixpence  i^.  the  tor.  excise 

per  tun.  |£)teh*^^" 

^^  And  yet  notwithstanding  these  Impositions  coals  might  be  sold  for  twenty  shillings  the  chalder    ^ 

all  the  year  long,  at  London,  with  greater  gain  to  the  master  and  seaman,,  if  ballast  shears  were  at  or 

near  the  Shields. 
^^  Provisions  for  the  relief  of  the  multitude  of  shipping,  about  nine  hundred  saiU  and  the  inhabitants  900  ehips  loading 

tharo  ooal  in  the  Tyne^ 

*"®^®*  in  the  year  1651. 

*  An  ordinance  of  Parliament  (2  Octr.  1643)  was  issued  to  supply  the  poor  and  others  with  wood  in  lieu  of  coals,  as  Newcastle 
iru  Borprised  by  the  ^  papal  and  malignant  forces." 
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*^  Coals  to  be  bought  from  the  first  hand,  then  there  might  be  as  many  more  voyages  in  the  year  as 
now  they  make." 

The  duty  of  Is,  a  chaldron,  which  was  imposed  by  Elizabeth,  was  regularly  enforced  to  the  time  of 

Charles  II.    At  the  Restoration  the  quantity  of  coal  imported  into  London  is  said  to  have  amounted 

A.D.1631.  to  about  200,000  chaldrons.    The  population  of  the  city  of  London  in  1681  was  180,268  ;  supposing 

an  increase  in  88  years  to  200,000  people,  this  will  give  a  consumption  of  about  one  ton  and  a  half 

to  each  head  of  the  population.    In  1670  these  imports  are  stated  to  have  increased  to  270,000  chaldrons. 

Even  at  this  period  coal  was  but  little  used  in  any  of  the  metallurgical  works  beyond  the  coal  fields. 

Sir  John  Pettus,  in  his  Fodinw  Rsgalea,  by  one  or  two  notices  proves  that  coal  was  not  then  used  in 

the  smelting  and  brass  works  in  Cardiganshire.     For  example,  he  ffives  the  following  definition  :♦ 

"  Coale.     1.  Black,  such  as  is  burnt  or  charkL    2.  White,  which  is  only  baked  in  an  oven  to  make 
it  dry  for  fewele.'*    This  clearly  applies  to  wood. 
A.D.1676.  Sir  W,  Petty,  in  1676,  estimated  the  coal  shipping  of  Newcastle  at  80,000  chaldrons,  but  this  does 

not  agree  with  other  statements  made  about  the  same  time. 

Duties  were  laid  upon  sea-borne  coal  to  assist  in  building  St.  Paul's  church  and  fifty  parish 

churches  in  London ;   and  in  1677  Charles  II.  granted  to  his  natural  son  Charles  Lennox,  Duke 

of  Richmond,  and  his  heirs,  a  duty  of  one  shilling  a  chaldron  on  coals,  which  continued  in  the  family 

mchmond  till  it  was  purchased  by  Government.    This  impost,  so  troublesome  to  the  Tyne  coal  merchants,  and 

shilling,  ie77.       long  kuowu  as  the  "  Richmond  shilling,'*  produced  soon  after  it  came  into  the  hands  of  the  Grovemment 

25,000?.  a  year. 
AD  1799  ^^  ^^  purchased  of  the  Duke  of  Richmond  by  the  Government  in  1799  for  the  sum  of  400,000/., 

after  which  time  the  whole  amount,  allowing  6  per  cent,  per  "annum  interest,  was  more  than  redeemed 
Richmond  shii-  by  the  income,  an  overplus  of  341,900i  having  accrued  to  the  purchasers.  It  was  relinquished  by 
1831'*^'°**''^**''  ^^  Government  March  Ist,  1831. 

In  1699,  300,000  Newcastle  chaldrons  were  shipped  for  London,  of  which  two  thirds  were  sentjfrom 
Newcastle;  and  we  learn  that  during  the  four  years  preceding  1710  that  the  export  from  Sunderland 
was  65,760  Newcastle  chaldrons,  and  from  the  Tyne  during  the  six  years  preceding  that  date  there 
was  an  average  export  of  178,148  Newcastle  chaldrons. 

A.D.  1660  to  1C90.       If  WO  bring  this  information  into  tons  we  have  the  following  result  :— 

1660        -        265,571  tons  brought  into  London. 
1670        .        355,821  „  „ 

1690         -         895,357  „  „ 

After  this  period  the  tables  given  on  the  following  pages  convey  the  most  reliable  account  of  the  coal 
trade  of  the  country.  They  show  the  actual  quantities  of  coal  brought  into  the  port  of  London  from 
each  of  the  coal  fields  of  the  kingdom. 

The  following  occurs  in  a  fragment  of  a  book  printed  probably  about  1670  or  79.  It  shows  how 
strong  the  prejudice  was  even  then  in  regard  to  the  use  of  coal. 

"  An  excellent  invention  to  make  a  fire. — Take  three  parts  of  the  best  New-castle  coal  beaten  small, 
one  part  of  loame,  mix  these  well  together  into  a  masse  with  water,  make  thereof  balls,  which  you 
must  dry  very  well  (a  wood-cut  follows  here).  This  fire  is  durable,  sweet,  not  offensive  by  reason 
of  the  smoke  or  cinder  as  other  coal  fires  are,  beautiful  in  shape,  and  is  not  so  costly  as  other  fire, 
burns  as  well  in  a  chamber  even  as  charcoal." 

In  a  life  of  Mr.  Locke  we  are  told,  1679,  that  the  Earl  of  Shaftesbury  required  Mr.  Locke  to 
return  to  London.  **  He  accordinffly  returned  thither,  but  not  being  wholly  recovered,  and  finding 
**'  himself  afflicted  with  an  asthma,  ne  could  not  tarry  long  at  London,  the  sea  coal  that  is  burnt  there 
"  beinff  so  very  offensive  to  himJ' 

The  condition  of  the  coal  trade  of  the  north  of  England  in  1 665  is  shown  by  the  preservation  of  a 
document  relative  to  an  early  coal  trade  combination,  of  which  the  following  is  a  copy  :t 

"  Newcastle,  27th  April  1665. 

^'  At  a  meeting  of  the  several  principal  traders  in  coals  at  the  said  town,  upon  a  serious  debate  and 

consideration  that  there  is  a  great  quantity  of  coals  now  wrought  and  lying  at  pits  and  steaths, 

R«nii  tion  of      which,  if  it  should  please  God  trade  should  be  open  and  free  in  a  short  time,  cannot  be  vended  in 

SiSeries^^ieSs.      the  ensuing  summer,  and  that  if  more  coals  be  wrought  it  will  not  only  bring  such  necessity  upon  the 

owners  of  mines  as  that  they  will  not  have  money  to  keep  on  their  water  charge  and  other  necessary 

charges  for  preserving  the  colliery  from  being  utterly  ruined  and  rendered  useless  to  themselves  and 

the  people  in  general,  but  the  coals  that  are  and  may  be  wrought  will  become  unfit  for  fewell,  they 

have  for  the  causes  aforesaid  unanimously  agreed  and  concluded  that  from  the  first  day  of  May  next 

no  coals  shall  be  wrought  at  all  in  any  of  the  collieries  at  the  river   Tyne,  for  ships'  coal,  until 

the  coals  now  at  pitts  and  steaths,  that  are  merchantable,  to  be  so  near  vended  that  the  trade  may  be 

supplied  with  fresh  and  merchantable  coals." 

This  document  was  signed  by  twenty-two  coal  owners,  each  one  affixing  his  name  to  some  such 
note  as  the  following: — 

"  I  am  content  that  my  colliery  wherein  I  am  concerned  shall  lye  in  till  the  29th  September  next 

"  Fras.  Liddle." 

^^  For  want  of  money  I  cannot  carry  on  my  work,  and  therefore  I  am  content  to  let  mine  stand  till 
29  September  next. 


"  For  want  of  money  I  promise  to  work  no  coals  till  29th  Septr. 


"  Rob.  Shafts/' 
*'  Heny.  Maddison.'* 


*  Fodins  Regales,  or  the  history,  laws,  and  places  of  the  chief  mines  and  mineral  works  in  England,  Wales,  and  the  English 
pale  in  Ireland,  Sec    By  Sir  John  Fettas,  Et.    London,  MDCLXX. 
f  Collieries  and  ooal  trade  before  17S0.    A  coal  trade  corioBity,    Library  of  Mining  Record  Office^  Bell's  Volunes,  toL  1. 
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Twenty-five  coal  owners  signed  another  agreement  at  the  same  time,  '^For  raising  the  pnce  to  price  of  ooaiisf 
18«.  per  chaldron. ' 

The  practice. of  coal  mining  had  arrived  at  such  a  degree  of  importance  at  the  beginning  of  the 
eighteenth  century,  that  we  find  treatises  published,  as  guides  to  the  system  of  exploration.  One 
especially  was  "printed  for  G.  Conyers,  at  the  Ring,  in  Little  Britain,  1708,"  in  which  the  system 
of  boring  for  coal,  and  sinking,  are  well  described,  and  all  the  varieties  of  coal  then  employed  are 
given  with, much  accuracy.* 

Many  of  the  collieries  were  then  extensive,  and  accidents  were  not  unfrequent  The  author  of  the 
above-named  pamphlet  informs  us  of  a  "blast"  in  October  1705.  "There  was  above  thirty  persons, 
young  and  old,  slain  by  a  blast,  perhaps  in  less  than  a  minute's  time." 

The  report  on  the  coal  trade  furnished  for  the  meeting  of  the  British  Association  in  1863,  which 
was  published  with  other  reports,  furnishes  the  following  statement  rf 


1703. 


An  oxploflloii, 
1705. 


1602.    The  vend  from  Newcastle  was 

1609.     Newcastle  vend 
Sunderland 
Blyth 
to  1862.    Newcastle 


1621 

1622. 

1680. 

1660. 

1700. 

1710. 

1750. 


Coast. 

214,305 

9,266 

855 

801,785 


Foreign. 

24,956 

2,388 

43,755 


Tons. 
190,000 

239,261 

11,648 

855 

345,540 


1002  to  1760. 


The  port  of  Stockton  began  to  vend  coal  at  the  rate  of  10  chaldrons  per  annum 


Newcastle 

Newcastle  and  Sunderland 
Ditto  ditto 

Ditto  475,0001 

Sunderland      175,000  J 

Newcastle  and  Sunderland 


253,880 


36,542 


289,922 
537,000 
658,000 

650,000 

1,193,457$ 


The  gradual  increase  in  the  consumption  of  Newcastle  coal  is  shown  by  the  following  table,  which  From  1745 to  i765. 
pves  the  quantities  of  coal  sent  to  London  from  Durham  and  Northumberland  from  1745  to  1765. 


Durham  and  Northomberland. 


Years. 

Newcastle,  Sunderland,  and 

Blyth. 

Tons. 

1745 

591,956 

1746 

625,482 

1747 

590,448 

1748 

599,399 

1749 

635,689 

1750 

583,341 

1751 

682,441 

1753 

647,515 

1754 

640,189 

1755 

678,352 

1756 

601,731 

1757 

687,831 

1758 

638,716 

1759 

575,581 

1760 

690,934 

1761 

636,195 

1762 

642,244 

1763 

718,359 

1764 

715,696 

1765 

763,383 

The  information  contained  in  this  table  has  been  obtained,  and  those  which  follow  in  this 
chapter,  from  an  official  return  (Custom  House)  dated  1 765 ;  the  Quantities  therein  given  being  in 
chaldrons,  which  have  been  reduced  to  tons  by  taking  the  London  chsudron  of  25  i  cwts.§  as  a  basis. 


*  The  Compleat  Collieu,  or  the  whole  art  of  mining,  getting  and  working  coal  mines,  &c.,  as  is  now  used  in  the  northern 
parts,  e^eeially  about  Sunderland  and  Newcastle,  1708. 

t  T  he  Industrial  Resources  of  the  district  of  the  three  Northern  Rivers,  the  Tyne,  the  Wear,  and  Tees ;  including  the  Reports 
on  the  Local  Manufactures.     Head  before  the  British  Association  in  1863. 

{We  have  eveiy  reason  for  believing  that  the  above  is  a  fairly  correct  statement  of  the  condition  of  the  coal  trade  at 
the  periods  named.  It  would  have  been  more  satisfactory  if  the  authorities  upon  which  those  statements  were  founded  had  been 
given. 

§  Hie  London  chaldron  has  been  supposed  to  be  the  weight  intended.  It  consisted  of  86  bushels  of  82  lbs.  (12  sacks),  or  of 
2,952  lbs.  avoirdupoise.  The  Newcastle  chaldron  was  58  cwt  of  coal.  In  London,  if  5  chaldrons  were  purchased  at  the  same  time, 
the  seller  had  to  deliver  63  sacks.  The  three  sacks  additional  were  called  Ingrain,  (McCulloch,  Commercial  Dictionary.)  The 
following  shows  the  uncertainty  attending  this  measure : 

**  A  chalder  of  coals,  Newcastle  measure,  is  allowed  by  Act  of  Parliament  to  weigh  53  hundredweight  (6  &  7  W.  &  M.  c.  10.  s.  2.) ;   Newcastle 
and  as  8  Newcastle  chalders  are  equal  to  15  London  chalders,  reckoning  36  Winchester  bushels  to  the  London  chalder,  it  follows   chalder  or 
that  a  chalder  of  coals,  London  measure,  is  equal  to  a  little  more  than  28  cwt.    But  supposing  28  cwt  to  be  the  weiglit  of  a   chaldrons, 
London  chalder,  then  the  medium  quantity  of  coal  annually  imported  into  London  is  658,853  chalders ;   it  may  be  collected 
that  there  are  annually  imported  922,394   ton8."-*CAemtca/  Essays  by  B.  Waiton,  DJ).^  FM,S,^  9rd  Ed,,  London.  1784. 
F©^a.,/>.860. 
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1777  to  1786. 


1772. 


A.D.  1780, 1790. 


A.D.  1795. 


From  1777  to  1786  the  average  Bhipments  from  the  northern  coalfield  were,-^ 

To  London  and  Coastwise  -.  .  .    351,000  chaldrons. 

To  British  Flantations  -  .  -  .        2^000      do. 

The  duty  to  the  Crown  on  351,000  chaldrons  being  167,000/.,  and  the  medium  revenue  derivable  from 
the  Duke  of  Richmond's  shilling  being  17,5502. 

In  the  Agricultural  Survey  of  the  county  of  Northumberland  we  find  some  returns  of  the  exports 
of  coal  from  1772.*  In  the  following  table  mose  returns  have  been  taken,  and  a  few  additions  made 
from  Dunn  on  the  Coal  Trade. 


Fh>bable 

Total  Shipments. 

Quantity 
sent  to  London. 

Quantity  sent 

sent  Coastwavs 
or  Fopeign.f 

Chaldrons.             Tons. 

Tons. 

Tons. 

In  1772.    Exported  from  Newcastle  t           -           -          -; 

851,890     =       932,508 

— 

1776. 

» 

»                     ■ 

380,000     =    1,007,000 

893,296 



1780.§ 

»» 

l»                              -                         •                     - 

366,260     =.       970,689 

854,298 

__ 

1784.§ 
1785.§ 

f» 

the  Wear        .              •             - 

244,485     »       647,880 

916,805 

__ 

if 

theTyne             -              -            - 

499,997     =    1,324,992 

936,214 

_^ 

1791. 

99 

Newcastle     -               -               - 

444,909     =    1,179,000 

1,051,862 

_ 

1792./ 

99 

„        II        -             -           - 
Wear           -           -            -       - 

490,682     «    1,300,807 
287,783     «       562,500 

\   1,072,759 

790,048 

1793. 

19 

f»               "               "               " 

486,133     =    1,288,252 

1,020,650 

.^ 

1794. 

)9 

Northumberland 

Durham               -              -          - 

257,462     =       682,269 
168,922     «       447,143 

\   1,003,640 

— 

1795.- 

Newcastle            -            -             - 
Sunderland               -         -         - 

506,660     =    1,339,972 
315,000     =       834,750 

1   1,126,893 

1,047,829 

From  the  "  Report  on  State  of  the  Coal  Trade,"  made  to  the  House  of  Commons  in  1830,  it  is 
stated  that  in  1780,  657,302  chaldrons,  and  in  1790,  742,937  chaldrons,  were  brought  into  London 
from  the  northern  coalfield. 

Dunn,  in  1795,  gives  the  exports  from  Durham  and  Northumberland  as  825,000  chaldrons,  and  he 
estimates  the  home  consumption  as  175,000  chaldrons,  thus  making  the  produce  of  those  two  counties 
as  a  million  chaldrons,  or  2,650,000  tons.  The  same  authority  informs  us  that  the  following  were  the 
numbers  of  people  employed  in  and  dependant  on  the  coal  trade  in  1792 : 

On  the  river  Tyne  -  -  -  -    88,475  persons. 

On  the  river  Wear  ...  -    26,260      „ 


Total 


-    64,725 


Price  of  coal  in 
London  in  1761. 

Newcastle 
Chronicle. 
1761. 


In  1760-61  coals  were  sold  in  London  at  365,  the  chaldron.  This  gave  rise  to  much  discussion  in 
such  channels  of  information  as  then  existed.  A  writer,  A.  T.  M.,  in  one  of  the  local  newspapers, 
dating  from  Islington,  Novr.  28,  1761,  calling  himself  formerly  a  coal  dealer,  gives  the  following 
statement: — 

12  keels,  or  96  Newcastle  chaldrons,  bought  at  155.  per  chaldron    - 

Keel  dues,  Duke  of  Richmond's  or  coast  duty,  and  other  charges  at  New- 
castle, 4s.  per  chaldron  -  -  -  -  . 

Insurance,  one  per  cent     ------- 

Orphan's  duty,  and  other  duties  payable  at  London,  Ss.  6cL  per  chaldron  on 
180  London  chaldrons  -  -  -  -  - 

Labour,  delivering  the  coals  out  of  the  ship  at  1^.  6(L         -  ^  - 

Lord  Mayor's  dues.  Trinity  charges,  and  other  petty  charges  at  2d. 

Discount,  two  one-half  per  cent  allowed  the  buyer  on  two-thirds  amount 
of  cargo,  supposing  the  price  to  be  36s.  the  chaldron  -  - 

Crimpage,  one-half  per  cent  on  the  whole  amount  of  cargo 

21  chaldron  being  sold  to  the  score,  allow  for  that  -  . 

Usual  allowance  or  gratuity  made  to  the  buyer      -  -  .  - 

Interest  of  money  advanced        ----- 


£    s. 

d. 

12    0 

0 

10    4 

0 

0  18 

5 

76  10 

0 

13  10 

0 

1  10 

0 

6    2 

10 

1  10  10 

15    8 

7 

5    6 

0 

1  15 

0 

180  chaldrons  at  21  to  the  score  makes  171  chaldrons  15  bushells  and 
halfat24«.  9His 


£212  14    8 
218  IS    7i 


A.D.17fl8. 


Hence  it  doth  appear  that  when  coals  are  sold  at  London  at  36s.  per  chaldron  the  profit  is  lis.  2^dL 
per  chsddron  (out  of  which  the  ship's  freight  only  remains  to  be  deducted).f 
In  the  year  ending  5th  July  1768,  the  duty  paid  on  coal  entering  the  port  of  London  being  iOd. 


*  General  View  of  the  Agricaltare  of  the  county  of  Northumberland,  drawn  up  for  the  conskLeratloii  of  the  Board  of  Agii- 
cultore  and  Internal  Improvement    By  J.  Bailey  and  G.  Galley,  Srd  edition,  1805. 

I  Since  the  total  exports  from  the  northern  rivers  are  not  obtainable,  it  is  not  possible  to  give  the  other  exports. 
According  to  Dnnn  on  the  Goal  Trade,  the  quantity  was  330,200  tons  from  the  Tyne. 

j]  Dunn  givea  467,427  chaldrone. 
^  Dunn,  On  the  coal  trade. 
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per  chaldron^  the  amount  received  was  24,0392. 179. 7d. ;  in  1778  this  had  increased  to27^860;.  13^.  ecu  ; 
m  1788  to  82,728/.  17s.  Sd.;  and  in  1798  to  85,652/.  18«.  6d^ — showing  a  steadily  increasing  return.* 

We  have  already  noticed  the  quantity  of  Newcastle  coal  brought  into  London.  It  is  necessary  that 
we  should  return  to  the  Northumberland  and  Durham  coalfields,  as  there  is  preserved,  in  connexion 
with  a  system  of  taxation  framed  by  the  coal  owners,  and  submitted  to  by  the  public,  a  series  of 
returns  which  are  of  considerable  value  to  us  in  considering  the  present  question.  The  returns  of  the 
Newcastle  coal  field  are  more  exact  than  those  obtainable  n*om  any  other,  and  as  they  bear  a  tolerably 
uniform  proportion  to  the  production  of  other  parts  of  the  kin^om  they  are  especially  useful,  as 
enabling  us  to  estimate  approximately  the  total  production  of  the  kmgdom  in  any  given  year. 

In  1771  there  was  formed  a  combination  among  the  coal  owners  who  shipped  their  coal  by  the  three  im. 
rivers,  the  Tyne,  the  Wear,  aaid  the  Tees,  to  raise  the  price  of  the  coals  to  consumers,  by  restricting  ^oimMS**^' 
the  quantity  supplied.    Tliis  combination,  known  as  the  ^^limitation  of  the  vend,"t  lasted,  with  but  a  "UsnUa^not 
few  temporary  mterruptions,  until  1845.    A  committee  appointed  from  among  the  coal  owners  held  *^^®"^'' 
its  meetm^  regularly  in  Newcastle-on-Tyne.    This  body^  fixed  the  price  at  which  coals  of  various 
qualities  might  be  sold  when  sear-borne  for  consumption  within  the  kingdom.    They  also  assigned  the 
quantity  of  coal  which  during  the  space  of  a  fortnight  following  each  ^^  issue  "  or  order  individual 
collieries  might  ship. 

Upon  opening  a  colliery,  the  first  thing  to  be  determined  was  the  "basis"  or  rank  which  that 
colliery  was  to  take.  The  coal  trade  committee  appointed  one  referree,  and  the  coal  owner  another. 
These  men,  taking  into  account  the  extent  of  the  coalfield  secured,  the  size  of  the  pits,  the  number 
of  steam  engines  employed,  and  other  matters  which  indicated  tiie  amount  of  capital  employed, 
fixed  the  proportionate  quantity  which  the  colliery  would  be  permitted  to  furnish  towards  the  general 
supply. 

This  system  necessarily  led  to  various  schemes  for  securing  the  largest  possible  "basis."  The  pro- 
prietors burthened  themselves  in  various  ways,  as  by  securing  a  royalty,  extending  over  from  five  to 
ten  times  the  surface  which  they  intended  to  work,  as  by  sinking  pits  at  great  cost  which  they  had  no 
idea  of  using,  as  by  building  twice  the  number  of  cottages  which  they  required  for  the  colliers,  and  by 
wasteful  expenditure  in  every  direction. 

This  Newcastle  committee  met  tweiitjr-six  times  in  the  year,  and  according  to  the  prices  in  London 
determined  the  quantity -which  might  be  issued  during  the  following  fortnight 

Mr.  Buddie,  in  his  examination  before  the  Committee  of  the  House  of  Lords,  strove  with  great  BemniiofGom- 
zeal  to  defend  the  arrangement,  contending  that  the  "object  of  the  regulation  is  to  enable  the  coal  ^^ofi^ 
**  owners  to  obtain  something  like  a  fsur  remuneratuig  price  to  cover  the  expense  of  working  their  rathe ooiatmde, 
"  coals,  and  to  indemnify  them  for  the  investment  of  their  capital  and  risk."    He  continues,  *'  1  should 
"  contend  that  the  coal  owners  have,  in  common  with  every  other  trade,  an  undoubted  right  to  adopt 
"  any  measure  they  may  deem  expedient  to  enable  them  to  obtain  the  utmost  price  the  market  will 
"  afiord."    Mr.  Buddie  then  contends  that  the  'coal  owner  has*  never  been  suiSciently  paid,  '^when 
"  the  prices  received  by  the  coal  owners  to  cover  dl  expenses  and  risks  are  contrasted  with  the 
"  charges  on  every  other  branch  of  the  trade,  they  cannot  but  be  considered  as  exceedingly  moderate 
"  by  every  reasonable  person.    The  highest  price  which  has  ever  yet  been  obtained  by  the  coal 
"  owners  under  regulations  have  not  exceeded  ISs.  or  18«.  Sd.  per  London  chaldron  on  board  ship 
^'  for  the  best  Cfoals.    But  while  the  first  class  have  received  these  prices,  the  second  and  third  class 
**  have  not  obtained  within  8«.  to"105.  of  it,  and  I  believe  the  average  of  the  whole  has  scarcely  ever 
"  reached  from  l^s.  to  lis.  per  London  chaldron." 

All  Mr.  Bmldle's  ^arguments  were,  however,  answered  by  the  fact,  that  within  a  very  short  time  the 
system  of  " regulation  "  was  abandoned.  Joi^aln the 

Jn  the  Hbrarjr  of  the  Antiquarian  Society  of  Newcastle-on-Tyne  are  some  manuscript  volumes  con-  ^^^523^^1;^ 
taining  information  relating  to  the  coal  trade  under  this  system,  and  amongst  other  matters  are —  ohfewoaistie^S 

1st  The  vend  of  coals  in  the  Tyne,  1767.  App!^TabieNo.i 

2nd.  The  vend  of  coals  in  the  Wear,  1778.  AppnTftbi6No.2! 

3rd.  The  vend  of  coals  in  the  Wear,  1779.  Apu.,TabioNo.a. 

These  important  tables  are  printed  in  the  Appendix. 

*  LiBt  of  Acts  of  Fftrliament  r^gnlatiog  the  duties  payable  on  coal  brought  into  the  vicinity  of  London  by  canals : — 

83  Geo.  8.  c  80.     1793. 

No  coal  to  be  conveyed  by  the  Grand  Junction  Canal  towards  London,  nearer  than  the  month  of  the  tonnel  at  Langleybury,  Eztnot  from 

Herts.  Report  firom 

.     35  Geo.  3.0,8.     1795.  ^thloS^***^ 

The  line  of  the  Grand  Junction  Canal  varied ;  the  boundary  beyond  which  coal  was  not  to  be  conveyed,  altered  from  the  Trade  (Port  of 

tunnel  at  Langleybury  to  the  north-east  point  in  Grove  Park,  Herts.  JSe  I8t^l838 

35  Geo.  3.  c.  53.     1795.  P-"'^-' 

No  coal  to  be  conveyed  by  the  Wilts  and  Berks  Canal  nearer  to  London  than  Beading. 

t  Mr.  Brandling  explains  the  course  pursued  in  the  following  words : — 

"  When  it  is  understood  by  the  coal  owners  that  all  the  parties  interested  in  the  coal  trade  on  the  Tyne  and  the  Wear  are 
willing  to  enter  into  an  an'angement  of  this  nature,  a  representative  is  named  firom  each  of  the  collieries ;  these  representatives 
meet  together,  and  fh>m  amongst  them*  choose  a  committee  of  nine  for  the  Tyne  and  seven  for  the  Wear,  which  is,  I  think,  the 
number  of  collieries  on  the  Wear.  This  being  done,  the  proprietors  of  the  best  coal  are  called  upon  to  name  the  price  at  which 
they  intend  to  sell  their  coals  for  the  succeeding  twelve  months ;  according  to  this  price  the  remaining  proprietors  fix  their  prices. 
This  being  accomplished,  each  colliery  is.  requested  to  send  in  a  statement  of  the  different  sorts  of  coal  they  raise,  and  the  power, 
of  the  colliery,  that  is,  the  quantity  tibat  each  particular  ccUieiy  could  raise  at  fhll  work ;  and  upon  these  statements  the  committees 
flifiy^TniTig  an  imaginary  basis,  fix  the  relative  proportions  as  to  quantity  between  all  the  collieries,  which  proportions  are  observed, 
whatever  quantity  the  markets  may  demand. 

«  The  committees  then  meet  once  a  month,  and,  according  to  the  probable  demand  of  the  ensumg  month,  they  issue  so  much 
per  1,000  to  the  different  collieries ;  that  is,  if  they  give  me  an  imaginary  basis  of  30,000  and  my  neighbour  20,000,  according  to 
the  quality  of  our  coals  and  our  power  of  raising  them  is  the  monthly  quantity  ;  if  they  give  100  to  the  1,000, 1  raise  and  sell 
dyOOO  during  the  month,  and  my  neighbour  2,000 ;  but  in  fixing  the  relative  quantities,  if  we  take  800,000  chaldrons  as  the 
probable  demand  ot  the  different  markets  for  the  year,  if  the  markets  should  require  more,  an  increased  quantity  would  be  given 
out  monthly  so  as  to  raise  the  annual  quantity,  to  meet  that  demand,  were  it  double  the  original  quantity-  Bsavane6J*-^R€pcrl  of  iM 
Select  Committee  on  the  State  of  the  Coal  Trade,  VMh  July  1830. 
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8ee  Appendix, 
Table  So.  4,  p.  8. 

Appendix,  Tabic 
No.  6,  p.  8. 
Appendix,  Table 
No.  6,  p.  3. 


Appendix,  No.  6, 
p.  4. 


Appendix,  No.  7, 
p.  4. 


Foreign  ooal 
trade. 


Appendix,  No.  8, 
p.  4. 

Goal  from  Mid- 
land counties. 
1791, 1799. 


By  the  first,  we  learn  that  24  collieries  were  regulated  to  vend  359,000  Newcastle  chaldrons  or 
951,350  tons.  A  note  made  in  1768  tells  us  that  the  ^^mean  vend  for  three  years  past  from  the  Tyne 
was  358,000  chaldrons/'  or  948,700  tons,  and  that  it  was  agreed  that  the  ^' intended  vend  for  seven 
years  to  come  should  be  348,000  chaldrons,"  or  922,000  tons. 

From  a  series  of  documents  relating  to  the  coal  trade  which  are  preserved  in  the  Mining  Record 
Office  we  are  enabled  to  ^ve  the  vends  from  the  Washington  Staitn  for  the  years  1775,  76,  77,  and 
78,  and  1781 ;  and,  in  addition  to  these,  the  weekly  vends  for  about  7  months  in  1777.*  These  docu- 
ments show  in  a  truthful  manner  the  method  in  which  the  coal  trade  was  carried  on  in  the  northeni. 
rivers  at  this  time.     In  1777  a  few  daily  and  monthly  vends  are  ^ven. 

In  1778,  15  coal  owners  on  the  Wear  are  found  regulating  their  vend  as  238,953  chaldrons,  or  about 
633,225  tons,  and  in  the  next  year  17  owners  at  258,696  chaldrons,  or  684,000  tons.  The  vend  on  tke 
Wear  in  1784  was  244,485  Newcastle  chaldrons.  A  curious  series  of  small  vends  are  given  from  six 
coal  owners  in  1778. 

We  see  by  these  vends  that  the  quantitv  of  coal  shipped  for  home  consumption  from  the  Tyne  in 
1767  was  less  than  a  million  tons,  and  the  ten  years  later  the  vend  from  the  Wear  was  under 
700,000  tons.  A  table  will  be  found  in  the  Appendix  showing  the  yearly  exports  from  Newcastle  and 
Sunderland  from  1791,  when  244,879  tons  were  shipped,  to  1800,  when  the  shipments  had  fallen  to 
125,952. 

The  restrictions  enforced  by  the  "  limitation  of  the  vend  "  did  not  apply  to  coal  shipped  to  forei^rn 
ports,  consequently  the  coal  owners  endeavoured  to  force  a  trade  in  that  direction.  The  consequence 
of  this  was,  that  frequently  coal  was  sold  to  foreign  markets  at  40  per  cent  under  the  prices  in  the 
London  market.  To  such  an  extent  was  this  carried  that  English  cool  was  sometimes  to  be  purchased 
in  St,  Petersburg  at  half  the  price  of  the  same  coal  in  the  River  Thames. 

At  this  time,  there  was  a  growing  feeling  in  favour  of  obtaining  coal  from  the  Midland  and  other 
coal-producing  counties,  at  wWch  the  Northern  coal-owners  evidently  became  alarmed.  The  evidence 
of  this  is  to  be  found  in  a  letter  addressed  to  John  Whitmore,  Esq.,  by  Henry  Grey  Macnab.t  From 
this  letter  we  learn  that  the  following  Quantities  of  coal  were  exported  in  the  years  1791  and  in  1799 
from  the  ports  of  Newcastle,  Sunderlana,  Hartley  and  Bly  the : — 

To  Foreign  OoaDtries.      Coastwise.  London. 

Tons.  Tons.  Tons. 

1791         -  -       264,944  289,658  1,075,966 

1799  -  -       125,959  988,204  1,160,202 

And  then  in  the  ten  years  included  they  exported  from  these  ports  :— 

Tons. 
To  Foreign  countries         -  .  -       1,685,849 

To  London        ...  .      9,929,984 

Coastwise  .  -  -  -      7,192,476 


Total  export  in  tea  years 


-    18,707,769 


Appendix,  No.  9, 
p.  6. 


Appendix,  No.  9, 
p.  5. 


The  total  exports  from  the  Northern  ports  in  1791  were 
The  total  exports  from  the  other  ports  of  the  kingdom  were 

Total  export  of  coal  in  1791    - 

The  total  export  of  coal  from  the  Northern  ports  in  1799  were 

The  total  exports  of  coal  from  the  other  ports  of  the  kingdom  were    - 

Total  export  of  coal  in  1799  .  .  - 


Tons. 
1,630,658 
355,978 

1,986,581 

2,214,865 
849,065 

2,668,430 


Appendix,  No.  10       In  another  return  giving  the  quantities  of  coal  exported  from  the  ports  north  of  the  Humber,  we 
^  find  the  total   exports  in  1795  given  as  2,210,161  tons;   and  the   total  exports  of  1799  given  as 

2,237,404  tons.     The  discrepancies  arise  from   the   uncertainty  connected  with   the  conversion  of 

measures  into  weights.J 


*  Miscellaneous  documents  on  coal  in  Mining  Record  Office. 

t  A  letter  addressed  to  John  Whitmore,  Esq.,  pointing  out  the  impolicy  of  the  proposed  measure  of  obtaining  a  supply  of  coal 
£rom  the  manafaotnring  districts  to  the  Metropolis :  by  Henry  Grey  Macnab,  1801. 
{  The  NewcasUe  chaldron  of  coals  varies  with  the  coal  as  follows 

1  chaldron  of  Wallsend,  Stewart,  weighs    - 

„  Eden  Main  „  -  - 

))         Pnmrose  »»  *  * 

„         FawcettMain  „  -  - 

„  Nesham  »  -  ~ 

,,         SoathMoor  „  -  - 

The  mean  average  of  these  weights  is  51  ewt  0  qrs.  13  Ibf. 

The  London  chaldron  of  coals  also  yaries  as  follows : 

1  chaldron  of  Russell's  Hetton  Wallsend  weighs     - 
„         Lambton's  Wallsend  „ 

„         Russell's  WaUsend  „ 

„         Northumberland  „ 

• ,,         Tanfield  Moor  „ 

„         Stewart's  Wallsend  „ 

„         Killingworth  „ 

The  mean  of  these  being  25  cwt  2  qrs.  4  lbs. 
Mr.  tfoseph  Taylor,  in  his  evidence  before  the  Honse  of  Commons,  6th  April  1830,  said,  "  The  NewcMtle  chiWron  itnther 
better  than  two  of  London ;  it  10  as  8  to  17." 


Cwt. 

qrs. 

lbs. 

54 

2 

24 

51 

0 

12 

50 

3 

16 

50 

2 

9 

49 

3 

14 

49 

2 

15 

13  Ibf. 

Cwt 

qrs. 

Ibik 

25 

0 

8 

25 

3 

9 

25 

0 

0 

25 

1 

25 

26 

0 

17 

26 

0 

18 

25 

0 

18 
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The  expNortation  of  coai  from  the  Tyne  and  Wear  about  1793  is  given,  by  one  evidendy  well  qualified  Exportation 
to  furnish  information,  as  follows  :*  ww*^.*"* 

Chalden. 

Sea-borne  coal  to  London       ----..       900,000 

„  „     coastwise  -----       700,000 

foreign  export  -        .        -        -        -       250,000 


Coal  consumed  at  Newcastle 


460.000 


The  total  annual  consumption  from  those  two  rivers  -    2,300,000 


This,  considered  to  be  in  imperial  chaldrons,  which  must  have  been  intended,  (as  the  shipments 
north  of  the  Humber  in  1800  did  not  reach  three  millions,)  represents  2,875,002  tons. 

The  natural  tendency  to  make  exaggerated  statements,  when  great  interests  are  at  stake,  is  traceable 
in  this  return,  as  will  be  evident  by  comparing  it  with  the  tables  given  above,  and  the  more  detailed 
statement  in  the  Appendix.  This  tendency  destroys  the  value  of  this  return,  but  on  most  other  points 
those  letters  may  be  consulted  with  advantage,  as  the  information  is  generally  of  a  reliable  character. 

The  shipments  of  coal  from  Newcastle  and  Sunderland  from  1791  to  1800,  the  coals  shipped  from 
other  ports  of  the  United  Kingdom  from  1790  to  1800,  together  with  the  tables  giving  the  sliipments 
for  the  same  dales  from  Scotland,  and  the  shipments  from  Wales,  and  especially  Swansea,  will  give  a 
good  view  of  our  coal  trade  at  this  period.  1  he  table  relating  to  the  coal  trade  of  London  will  also 
afford  much  valuable  information,  showing  as  it  does  the  influence  of  war  and  peace  upon  the  coal 
consumption  of  our  metropolitan  city.  From  1775,  when  London  received  846,955  tons  of  coal,  to 
1800,  when  1,281,824  tons,  there  appears  to  have  been  a  regular  increase,  notwithstanding  a  few 
unimportant  undulations.  Between  1768  and  1799  the  duties  collected  of  lOd.  per  chaldron  increased 
from  24,039t  to  34,951/. 

The  feeling  shown,  when  Mr.  Pitt  attempted  to  put  a  tax  on  coal,  may  be  judged  from  an  article 
which  appeared  in  the  "  English  Chronicle.**    It  bore  the  title  of  "  Sunderland's  Surprise,  or  P's  Budgett 

•'*  open'd.     Showing  how  liis  M ty's  present  Minister  means  to  inflict  slavery  on  the  Loyal  and 

"  Free  Miners  of  the  River  Tyne." 

^'  At  a  numerous  meeting  of  the  several  persons  taxed,  male  and  female,  in  Hyde  Park  yesterday 
*'  afternoon  at  three  o'clock,  it  was  resolved,  nemine  cantradicentey  that  the  young  imposer  of  taxes 
*^  should  for  his  impopular  and  unmanly  imposition  be  chastised  in  the  following  manner."  Then 
follow  the  punishments  to  be  inflicted  by  each  trade.    To  give  examples  of  two  divisions  only: —  ^ 

"  The  nbbon  weavers  shall  bind  him  with  fillets,  preparatory  to  the  Cyprian  corps  tossmg  him  in 
"  gauze." 

"  The  colliers  shall  prepare  a  fire  to  roast  him,  and  all  the  poor  in  the  kingdom  shall  lard  him 
**  with  curses;"  and  so  on. 

From  returns  furnished  by  the  Customs  of  the  vends  of  the  Northern  ports,  we  find  as  follows: 


Yean. 


1791 
1795 
1800 


Coastwise  Vend. 


Tons. 
1,814,661 
2,251,547 
2,381,986 


Foreign  Vend. 


Tons. 
264,944 
418,885 
138,089 


Total  Vend. 


Tons. 
2,079,605 
2,670,432 
2,520,075 
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Appendix, 
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Appendu, 

Tableau  p.  e. 
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TheBngUah 

Obronioie. 

WUIiunPitfs 


imtoisoo. 


In  the  Appendix  will  be  found  a  table  giving  the  winter  and  summer  prices  of  coal  in  1785  at  most  tSSSno^it  n  7 
of  the  principal  ports  of  the  kingdom.  *        •  .  •  • 

CuMBEELAND. — lu  1582,  the  Earl  of  Lincoln,  being  Lord  High  Admiral,  caused  an  account  of  the  cumbbblito. 
ships  and  mariners  within  Cumberland  to  be  taken.    The  vessels  amounted  to  twelve,  not  one  of  them 
being  of  80  tons  burden.     Mariners  and  fishermen,  198.t    The  insignificant  condition  of  the  ports  of 
Cumberland,  even  so  late  as  the  middle  of  the  eighteenth  century,  is  shown  by  the  facts  that  m  1762 
Marjrport  consisted  of  only  one  farmhouse,  and  in  that  year  a  second  house  was  built 

Coal  was  first  worked  at  Whitehaven  by  Sir  John  Lowther  in  1660;  but  we  have  not  been  able  to 
discover  any  record  of  the  quantity  raised  until  towards  the  end  of  the  18th  century.f    Lyson  informs 
us  that  steam  engine  fuel  was  used  in  1787,  in  which  year  the  Whingill  and  Howgill  Collieries  pro- 
duced 112,500  tons  of  coal. 

The  average  annual  export  of  coals  from  this  coalfield,  computed  from  the  returns  of  eleven  years 
(1781  t4>  1792),  was  : 

Chaldrons. 
From  Whitehaven  ------      81,940 

„    Workington,  Harrington,  and  Maryport  -      70,870 


WhitehftTen. 
1660. 


fsss^ 


N08.18,lfc 
im  to  1788. 


p.  7. 

m 


Total 

Equal  to  194,882  tons.§ 


-    152,810  chaldrons. 


*  Letten  addressed  to  the  Right  Hon.  William  Pitt,  1793. 

t  A  General  Yierw  of  the  Agricnltnre  of  Cnmherland. 

X  Lyson,  Magna  Britannia,  p.  cxxL    Ibid.,  p.  cxxii. 

I  There  are  considerable  dlfficolties  in  determining  the  -weights  at  different  periods  and  places.  We  at  first  supposed  this  coal 
coming  firom  a  northern  port  must  hare  been  given  in  Newca^e  chaldrons,  but  the  quantity  thus  produced  is  fiir  too  large ;  there- 
fore we  have  regarded  it  to  be  the  Imperial  or  London  chaldron.  The  following  information,  applying  to  a  more  recent  date,  may 
be  useful: 

"  In  1826  our  wagon  contained  about  24  Carlisle  bushels,  and  weighed  a  little  above  2  tons ;  and  36  imperial  bushels  were 
**  caUed  a  chaldron.  (The  Carlisle  bushel,  3  Streaked  Winchester  bushels,  used  to  weigh  from  1  cwt.  2  qrs.  21  lbs.  to  1  cwt.  8  <^rs.) 
^  The  wagon  was  usually  calculated  at  2  tons."  Another  correspondent  writes,  **  At  Whitehaven,  about  25  years  a^o,  the  weight 
<<  of  the  wagons  were  4S  cwt. ;  they  were  then  increased  to  50  cwt.,  at  which  weight  they  now  stand.    They  call  this  a  chaldron 


'  wagon." 


B  3 


Oumberland 

wagou. 

Gnmberland 

ohaldron. 

Ounberiaad 

ohaldron  waffNU 
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land. 


1774. 


Trade  wilh 
London,  17M 
tol7M. 


The  duty  on  coal  exported  from  Cumberland. was  Is.  9d.  to  Ireland,:aind '5ft  to  Foreipi  ports.    ' 

Of  the  above  quantity,  considerably  the  largest  portion  was  sent  to  Ireland*  We  have  no  means  of 
ascertaining  how  much  went  to  any  other  port  man  London. 

The  coal  trade  of  Cumberland  was  clearly  becoming  important  when  M.  Jars  vidted  the  district 
in  1774.*    He  writesj- — 

'*On  pretend  que  les  mines  de  charbon  des  environs  de  Whitehawnj  WarMnffton,  Harrinffton,  et 
Mcvryport^  produisent  chaque  jour  mille  tons  charbon,  dont  chacune  pesse  quatorze  quintaux  de  cent- 
douze  livres.  Ce  charbon  est  pour  la  plus  grande  parde  envoys  en  Irlande,  et  se  vend  2k  bord  des 
vaisseaux  trois  schelitigs  et  demi  la  tonne  ci-dessus.  On  estime  le  droit  du  Roi,  pour  le  charbon  qui 
est  export^  environ  un  scheling  par  chaldron  de  Newcastle/' 

At  this  time  attempts  were  made  to  open  a  trade  with  the  Metropolis,  but  those  attempts  do  not 
appear  to  have  been  attended  with  much  success,  as  the  following  table  of  coals  shipped  for  London 
from  Whitehaven  shows: 


Appendix.  No.  18> 
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Iron  worki,  1788* 


A.D.17M 


hLVQASKOOk, 

Elizabeth.  1(J70. 


Bri( 


3ridgewater 
anu« 


CHB8HIBB. 


1746 

1765 
1756 
1757 
1758 
1760 
1764 


Tons. 

9 
49 

«95 
72 
84 

156 

234 


From  1781,  when  119,54^  tons  were  shipped  from  Whitehaven,  unto  1792,  when  125,340  tons  were 
shipped,  there  does  not  appear  to  have  been  any  advancement  in  the  coal  trade  of  this  port  From 
the  three  other  portsf  M^orkington,  Maryport,  and  Harrington,  however,  coal  was  exported  with  a 
marked  advance  in  each  year.  In  1781  the  export  was  118,525  tons,  and  in  1792  169,291  tons.  This 
information  is  obtained  from  Hutchinson's  History  of  Cumberland.! 

Hie  sanie  authority  informs  us  that — 

^  Between  Workington  and  Seaton,  on  the  banks  of  the  Derwent,  are  considerable  ironworks,  called 
Seaton  Works,  planned  and  built  under  the  direction  of  that  eminent  engineer,  the  late  Thomas 
Spedding,  Esq.,  of  Whitehoiy^^in.the  year  176«1  They  have  two  blast  furnaces  for  the  melting  of 
uon  ore,  a  mill  for  slitting  and  rolling  of  bar  iron,  a  double  forge  for  refining  and  drawing  of  bar  iron, 
a  foundry  with  several  small  furnaces,  wherein  ihej  make  cannon  and  cast  iron«work  of  all  sorts,  a 
boring  milt  for  boring  cannon,  cyUn^ers,  &;c.,  a  grinding  house  and  turning  house,  and  many  other 
conveniences  for  carrying  on  a  very  extensive  iron  manufactory^  These  works  are  carried  on. under 
the  firm  of  Spedding,  Hicks,  and  Company." 

In  1794,  we  learn  from  Hutchinson  that —  ,  ^       ;    ' 

*^  The  coal  trade  is  of  the  neatest  importance.  There  are  two  sets  of  workings  ahnost  contiguous 
to  Workington.  Nine,  pits  belong  tp  Mr.  Curwen,  and  five  to  Mr..  Walker,  as  agent  to  the  tru^tee^  of 
AnthonyTSacon,  £sq.',  M.P.  London.  They  generally  ship,  on  account  of  botih  parties,  about  an 
hundred  and  fifty  waggon  loads  per  day  (Sunday  excepted),  of  which  Mr.  Curwen  ships  near  an 
hundred  loads.  Each  waggon  contains  'three  English  tons  of  coals,  for  which  the  owner  of  the  vessel 
is  charged  ten  shillings  and  sixpence.  The  three  English  tons  exceed  in  some  smadl  degree  two  Irish 
tons;  the  prices  at  the  Irish  markets  vary.  The  profits  to  the  shipping  are  very  uncertain.  No  capital 
of  such  extent  makes  so  poor  a  return ;  it  barely  affords  a  living  profit  to  the  industrious  and  carefuL 
The  shares  are  divided  into  small  parts,  and  are  generally  taken  to  oblige  some  individual,  rather  than 
with  the  view  of  much  advantage.  The  collieries  here  have  their  obstructions,  or  troubles,  as  the 
miners  call  them,  equally  with  those  at  Whitehaven,  and  other  places  on  this  coast  The  pits  are  from 
forty  to  mhety  fathoms  in  depth,  having  generally  two  or  three  workable  bands ;  the  first,  three  fbet, 
the  second,  four  feet,  and  the  third,  from  ten  to  eleven  feet.  The  roofs  of  the  two  former  vary;  that  ot 
the  main  coal  is  of  the  finest  white  freestone,  generally  twenty  yards  in  thickness.  Mr.  Curwen  is  at 
this  time  employed  in  endeavouring  to  open  the  Chapel-bank  colliery;  tibe  shaft  now  sinking -is 
upwM^s  of  twelve  feet  diameter.  There  are  two  fire  engines  upon  it ;  the  pumping  engine  one  of  the 
most  powerful  ever  erected  in  Cumberland." 

Lancashire  Coalfields. — That  but  little  coal  was  used  in  this  district  in  any  metallurgiciil 
process  in  the  reign  of  Elizabeth  is  proved  by  the  fact  that  a  petition  was  made  to  the  Crown,  that 
<^  the  bloomaries  in  High  Fumess  might  be  abolished,  on  account  of  the  quantity  of  wood  which  was 
consumed  in  them  for  the  use  of  the  mines,  to  the  great  detriment  of  the  cattle."^  Whether  coal  was 
employ^  in  the  place  of  wood  is  exceedingly  uncertain.  It  is  curious  that  this  is  the  only  district  in 
the  United  Kingdom  in  which  charooal  is  now  (1871)  used  in  the  manufacture  of  pig  iron. 

The  consumption  of  coals  in  the  manufactories  at  Ravenhead  in  1795  amounted  to  700  ton3  per 
week.§  The  manufactures'  are  iron  and  copper  works,  plate  glass,  white  lead,  lamp  black,  vitriol, 
alkali,  and  sugar  refineries. 

The  development  of  the  Lancashire^  coalfield  was  greatly  assisted  by  the  Bridgewater  canal. 
'^  A  Taide  de  ce  canal,  le  Due  de  Bridgewater  se  procurera  non-seulement  la  consommation  de  son 
'^  charbon  &  Manchester  tnais  aussi  i,  Liverpook,  ville  tr^s  consid^i^ble  par  son  commerce  et  son  port 
**  maritime.'*!  -  • 

Cheshire  Coalfield. — Coal  is  said  to  have  been  first  opened  in  Nerse  township  in  1750.  Our 
information  is  exceedingly  meagre,  the  following,  showing  the  coal  sent  to  Lcwdon  between  1747  and 
1763,  being  really  all  that  we  can  obtain. 


*  Voyages  M^taUurgiques^  ou  reoherches  et  obBeryations  sor  les  mineB  &  forges  de  fer,  la  fiibrieatio&  de  Taeier,  oeUe  da  fer-blane^ 
&  plusieon  mines  de  charbon  de  terre,  iaites  depois  l^annee  IT^T*  josqnes  &  eompris  1769  en  Allemagne,  Suede,  Korwege,  AngleteiTey 
etEcosse.    Par  M.  Jars,  MDCCLXXIV. 

f  History  and  Antiquities  of  Cnmberland  by  Mr.  Hutchinson.    Carlisle,  1794. 

%  Qaide  to  the  Lakes.    Hndson.    Kendal,  q[notiDg  J.  Prior.    Hagtistel,  c.  288. 

§  FossU  Foel,  p.  209, 1795. 

II  Jm'  Voyage  MstaUargiqaes,  1766. 
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Cfo(jd$  braugM  ifOo  the  port  ofLonien  in  each 

oftiiefcUovrngyeoars. 

Tears. 

From 

From 

From 

From 

Total 

Chester. 

liverpool. 

Preston. 

Lancaster. 

Qoaatity. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons 

1747 

— 

... 

11 

.    -.- 

11 

1749 

... 

11 

64 

... 

75 

1760 

20 

5 

-^ 

— 

25 

1751 

.—. 

10 

—  . 

... 

10 

1754 

... 

11 

58 

— 

69 

1755 

5 

— 

95 

— 

97 

1756 

14 

24 

107 

— 

J45 

1757 

29 

96 

83 

— 

208 

1758 

— 

2 

— 

— 

2 

1759 



12 

— 

1 

13 

1760 

__ 

3 

•'    — 

— 

3 

1762 

_ 

1 

— 

_ 

,    .1 

1763 

_». 

12 

— 

— 

12 

1764 

103 



— 

— 

103 

1765 

— 

223 

— 

. 

223 

Coal  sent  to 
London,  1747  to 
1765. 


Yorkshire  and  Midland  Coalfields. — The  early  history  of  coal  mining'  in  Yorkshire  is  very  to 
obscure. 

A  local  newspaper*  informs  us  that  in  1752  a  petition  was  prepared  for  Parliament,  for  rendering  i762. 
the  Calder  navigable,  the  chief  object  being  the  conveyance  of  coal. 

The  use  of  coal  was,  however,  limited  at  this  time,  and  charcoal  was  still  used  extensively;  We  are 
told  that  at  Halifax,  October  17,  1758,  two  young  men  were  destroyed  in  a  charcoal  burner's  hut 
Amongst  the  accidents  recorded  in  the  "Leeds  Intelligencer"  is,  a  coal  boat  sunk  on  the  Calder,  two  jniyMres. 
miles  below  Wakefield,  three  men  drowned,  and  the  fourth  swam  to  the  shore  ;  it  is  not  clear  whether 
coal  or  charcoal  is  intended.  At  this  time  there  was  great  activity  in  the  direction  of  inland  navigation. 
And  the  same  newspaper  informs  us,  the  subscription  for  making  a  '^  Navigable  canal  from  Leeds  to  Juia«ry8i,i7(». 
Liverpool"  fills  apace,  upwards  of  100,000?.  being  subscribed,  &c. 

The  Leeds  and  Liverpool  canal  was  opened  from  Liverpool  to  Newborough  in  1775,  from  Leeds  to  Leeds  and  idvep- 
Holmbridge  in  1779,  and  from  Foulrictee  Tunnel  to  Burnley  in  1796.    The  following  statement  of  the  p*^^* 
Leeds  and  Liverpool  Canal  and  Douglas  Navigation  will  convey  some  idea  of  the  coal  trade  of  this 
period:  v_t..i.._  x v:.^  m.-T.._  1788  to  1794. 


Torkshiie. 


LanoaBhire. 


Turltoo. 


January  1783-1784 
1798-1794 


Tons.  Tons.  Tons. 

-  17,503  67,375  ll,007t 

-  82,800  185,878  34,316 

At  Middle  ton  Wood,  the  estate  of  Mr.  Brandling,  near  Leeds,  in  May  1758,  some  new  operations  aj).1768. 
were  begun  in  a  shaft  which  had  been  sunk  in  a  former  year  to  a  depth  of  sixty  yards.    There  was  an 
explosion  of  firedamp  in  this  pit  to  which  especial  attention  was  called.^ 

Mr..  John  Hardy,  of  Bradford  in  Yorkshire,  refers  to  vast  fields  of  coal  in  the  neighbourhood  of 
Leeds,  Wakefield,  Bamsley,  and  Bradford.  "  No  less  than  150,000  to  200,600  acres,"  which  might  be 
conveyed  by  canal,  and  shipped  on  the  Humber.§ 


• 

Coals  brought  into  the  port  of  London  in 

\  each  of  the  following  years. 

Vfiftva 

From 

"Eiam. 

From 

Total 

X  VATB* 

Hull. 

Boston. 

Lynn. 

Quantity. 

Tons. 

Tons. 

Tons. 

Tons. 

1745 

5 

9 

14^ 

1746 

4 

... 

_^ 

4 

1747 

44 

.•« 

.. 

44 

1748 

143 

_» 

... 

143 

1750 

76 

••. 

_ 

76 

1751 

4 

4 

._ 

8 

1763 

22 

«__ 

y^ 

22 

1754 

10 

_ 

10 

1755 

38 

•-W- 

, , 

38 

1756 

464 

^^. 

, 

464 

1757- 

706 

_ 

._ 

706 

1758 

181 

___ 

34 

215 

1759 

217 

^^ 

217 

1760 

237 

..M 

._ 

237 

1761 

63- 



..^ 

65 

1762 

56 

_ 

- 

56 

1763 

25 

«». 

.^ 

25 

1764 

153 

..^ 

-** 

153 

1765 

439 

—          - 

— 

439 

*  The  **  Leeds  Intelligencer/'  preserved  in  the  Leeds  Philosophical  Institnte. 

t  An  this  went  to  Liverpool,  the  11,007  tons  to  Tarlton  being  for  shipment  or  for  Preston  by  the  river  Bibble.  The  Leeds  and 
JU»er]lool  Um  wu  S2  cwt  by  Act  of  Parliament 

7  A  letter  from  Mr.  Bernard,  of  Deptford,  to  Mr.  Bobertson,  lib.  R.  I.,  containing  a  short  account  of  aa  explof  ion  of  ahr  ill  a 
MMilpit  at  MjddtetoQy  near  Laeda,  in  Y<akshire.    PkiL  Trane^  roL  yrin  ^  p.  217. 

S  Svideoce  on  Yorkabiie  zeport  of  committee  on  inland  coal  trade,  1800.  ^ 
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16  COAL  PRODUCED  BEFORE  1800. 

^^^.^ Derbyshibe. — Tne  following  is  only  valuable  as  showing  the  extent  to  which  the  Derbyshire  coal 

AJ).i789.  seams  were  known  when  Pilkington  wrote* : — 

"  Coal,  as  I  have  already  had  occasion  to  observe,  is  found  in  ffreat  abundance  in  Derbyshire.     Though 
SoftvDidLhBtrd      various  in  its  nature  and  properties,  it  may  be  comprehended  under  the  two  general  divisions  of  ^i^  and 

ggofDerby.        j^^^ 

UBetofwft"         "  ^*^  ^soft^  coaly  which  lies  much  nearer  to  the  surface,  is  found  in  most  of  those  shafts  in  which  the 

omO.  other  sort  is  met. with.     It  is  generally  shattery  and  sulphureous.     It  is  much  used   for  burning 

limestone  and  the  manufacture  of  iron  goods,     A  large  quantity  is  also  converted  into  ooak. 

"7%^  *hard'  cocUf  which  is  more  useful  and  valuable,  is  more  varied  in  its  nature  and  properties. 
1  shall  endeavour  to  distinguish  it  according  to  its  different  quality  at  the  several  places  at  wnich  it 
is  found. 

^<  At  Smalley,  West  Hallam,  and  Ilkeston  the  coal  is  of  a  shining  and  lamellar  texture,  &c. 

"  At  Heanor  and  Shipley  the  hard  coal  is  of  a  dull,  scaly,  compact,  and  solid  texture,  &;c. 

^^  At  Denby,  Ripley,  Swanwick,  and  Alfreton  the  hard  coal  partakes  of  the  quaUties  of  the  two  sorts 
which  have  been  described  ;  is  of  a  scaly,  moderately  compact,  and  rather  bright  texture,  &c. 

^^  At  Normanton  and  Blackwell  the  hard  coal  agrees  in  most  its  properties  with  that  which  is  last 
mentioned,  &c. 

<^  At  Chesterfield  and  Eckington  the  hard  coal  is  but  little  sulphureous,  and  yields  a  large  quantity 
of  ashes* 

"  That  which  is  found  at  Newhall  and  Measham  is  very  nearly  of  the  same  kind. 

"  The  coal  near  Buxton  is  shattery  and  exceeduigly  sulphureous." 

The  following,  on  the  iron  manufacture  of  Derbyshire,  helps  us  to  some  information  from  which  we 
iionimuiuftu!-      are  enabled  to  compute  the  quantity  of  coal  used  in  1789  in  the  iron  making. 

tiiw,i7».  4<By  mixing  the  ore,  flux,  and  fuel  in  different  proportions,  different  kinds  of  metal  are  produced. 

When  that  from  which  shot  and  ballast  are  made  is  wanted,  it  is  customary  to  every  nine  baskets  of 
ore  to  add  four  of  coak  and  two  of  limestone.  But  with  this  quantity  of  fuel  and  flux  it  is  not  necessary 
to  mix  more  than  seven  baskets  of  ironstone  to  produce  forge  metal.  When  soft  metal  from  which 
cast  goods  are  made  is  required,  it  is  usual  to  put  five  and  a  half  of  ore  to  four  of  coak  and  one  and  a 
halfofUmestone.  *****.. 

"  Charcoal,  which  produces  a  greater  degree  of  heat  than  coak,  is  never  used  in  so  large  a  quantity 
for  obtaining  any  particular  kind  of  metal ;  but  wood  being  a  scarce  article  in  Derbyshire  cannot  be 
procured  with  so  much  ease  and  at  so  moderate  an  expense  as  coal.  For  this  reason  charcoal  is  not  at 
present  employed  for  smelting  ironstone  in  any  part  of  the  country  with  which  I  am  acqudnted. 

Makeofpte-iron,       "The  quantity  of  iron  which  is  annually  produced  in  this  county  has  lately  been  very  considerable. 
17m.  jit  present  it  amounts  to  dbout  5,600  tons.    This  estimate  was  made  by  taking  an  average  account  of  the 

metal  which  was  extracted  every  week  at  the  several  furnaces  in  the  county." 

Pilkington  is  very  brief  in  his  description  of  the  Derbyshire  coal  mines ;  but  it  is  evident  that  a  good 
many  coflieries  were  at  work  when  he  wrote  his  "view."  The  following  quotations  appear  to  contain 
nearly  all  the  information  Pilkington  has  to  give  :— 

"  In  working  mines  of  coal,  water  and  foul  air  are  often  found  to  be  very  troublesome.  To  relieve 
them  from  the  latter  they  have  recourse  to  the  same  means  which  are  employed  in  lead  mines.  But  to 
free  the  pits  from  inflammable  and  mephitic  air,  with  one  or  both  of  which  they  are  often  troubled,  a 
method  somewhat  different  is  used.  At  most  works  there  is,  liesides  the  large  shaft,  by  which  the  coals 
are  drawn  up,  a  smaller  one  at  a  distance  of  a  few  yards.  This  is  about  4  feet  wide,  and  16  or  16  feet 
deep,  and  from  the  bottom  of  it  a  pipe  is  carried  into  and  down  the  larger  shaft  to  that  part  of  the  mine 
where  the  men  are  at  work.  A  vessel  of  burning  coal,  holding  about  four  pecks,  is  then  suspended  in 
the  smaller  shaft.  13y  this  contrivance  the  air  is  immediately  rarefied,  and  a  fresh  column  rushing 
upwards  to  supply  its  place,  a  circulation  is  produced  and  maintained  in  every  part  of  the  mine. 

"  It  is  scarcely  possible  to  ascertain  the  exact  quantity  of  coal  which  is  got  in  Derbyshire  every  year, 
^*  but  it  is  certainly  very  large;  for  besides  what  is  consumed  in  the  neighbouring  country,  a  considerable 

quantity  is  conveyed  by  the  Erewash  Canal  into  Leicestershire." 

Glover,  in  his  history  of  the  county  of  Derby,t  gives  a  list  of  collieries  *'  which  are  or  have  been 
worked  in  Derbyshire."  As  this  list  contains  much  valuable  information,  it  is  given  in  the  Appendix, 
and  also  a  list  of  the  collieries  in  Derbyshire  and  the  immediately  adjoining  counties  by  John  Farey. 
He  informs  us  in  his  somewhat  bald  history  of  coal  mining,  that  "  It  appears,  however,  from  a  charter 
"  of  Edward  II.,  dated  1316,  that  the  coal  of  this  county  was  in  use,  and  that  the  Lord  of  Alfreton, 
*^  Thomas  de  Chaworth,  granted  to  the  monks  of  Beauchief  permission  to  supply  themselves  from  his 
**  domains  of  Norton  and  Alfreton." 

Glover  continues : — '*  The  old  coal  pits  or  workings  were  upon  the  edge  or  basset,  where  the  strata 
**  appeared  immediately  under  the  vegetable  soil  or  thin  alluvial  covering.  These  were  afterwards  fol- 
**  lowed  until  (as  the  colliers  express  it)  the  mineral  had  got  cover  under  the  yellow  limestone,  grit,  or 
"  other  upper  stratum,  and  there  the  beds  or  measures,  whether  coal  or  other  mineral,  are  always  more 
"  valuable  than  near  their  bassets,  in  the  open  works  or  shallow  pits,  to  which  tlie  getting  of  coals  seems  to 
**  ha^e  been  long  confined.  When  coal  became  an  article  of  general  consumption,  about  the  beginning 
"  of  the  17th  century,  great  researches  were  made  for  the  discovery  of  that  important  mineral,  and 
"  some  superstitious  practices  necessarily  were  resorted  to,  in  the  then  general  deficiency  of  geological 
**  information." 

Why  '*  superstitious "  is  not  apparent.  What  the  superstitious  practices  were  is  not  stated.  The 
divining  rod  had  not  yet  been  introduced  by  the  German  miners  into  this  country.  We  are  not  aware, 
indeed,  that  it  was  ever  used  in  the  search  tor  coaL 

"  The  coals  of  Derbyshire  are  for  the  most  part  worked  by  lessees,  but  above  eight  or  nine  great 
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*  A  View  of  the  Present  State  of  Derbyshire,  with  an  accoant  of  its  most  remarkable  antiquities,  &c    By  James  Pilkington. 
Derby,  MDCCLXXXIX. 
•f  The  History  and  Gazetteer  of  the  county  of  Derby.    The  material^  collected  by  the  publisher,  Stephen  Glove^  5  edited  by  Thomaa 
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andowners  work  the  pits  on  their  own  account,  except  for  their  own  or  their  neighbours'  consumption. 
Collieries  are  generally  let  by  the  acre  of  coals  that  are  worked,  ascertained  annually  by  survey  and 
measurement  of  the  subterranean  works.  Mr.  Farey  states  the  rents  to  be  from  50/.  to  180/.  an  acre, 
according  to  various  circumstances.  Other  coal  owners  reserve  a  fixed  rent,  which  varies  from  4d.  to 
IbcL  upon  every  ton  sold  at  the  pit" 

A  section  of  the  pit  at  Shipley  is  given,  which  was  then  the  deepest  coal  mine  in  the  county.  Its 
depth  was  244  yds.  1  ft.  3  in.* 

Some  account  given  by  Plott  of  an  explosion  in  a  pit  at  Wingersworth  prove  that  coal  had  been 
worked  at  the  date  of  the  publication  of  his  history  in  the  Chesterfield  district 

Mr.  Joseph  Wilks  informs  the  House  of  Commons  Committee  on  the  Inland  Coal  Tradeif — "  That 
^^  where  the  Ashby  canal  is  projected,  the  best  veins  of  coal  lie  from  eighty  to  one  hundred  and 
^^  twenty  yards  deep,  and  are  from  three  to  seven  feet  thick ;  but  as  there  are  no  manufactures  near, 
**  and  no  encouragement  to  carry  on  those  works,  the  coal  is  now  sold  at  from  4*.  to  7s.  per  ton  of 
"  120  lbs.  to  the  cwt.  and  21  cwt  to  the  ton."  The  Leicestershire  coals  are  thought  by  Mr.  Robert 
Edington  to  be  worth  about  Sis.  a  chaldron,  brought  to  London  by  inland  navigation  free  of  all  duty. 

An  Act  was  obtained  in  1719  to  make  the  River  Derwent  navigable  to  the  town  (Derby),  which 
opened  the  markets  for  heavy  goods,  such  as  were  before  excluded  through  bad  roads  and  expensive 
conveyance. 

The  Derby  canal,  for  which  an  Act  was  obtained  in  1793,  superseded  the  Derwent  navigation. 
*^Heavy  goods  from  London  to  Derby,  by  sea  to  Hull,  and  from  thence  by  the  Trent  navigation,  are 
conveyed  at  205.  per  ton  by  inland  navigation ;  by  boat  from  Derby  to  Birmingham  at  20s.$ 

"  Vast  quantities  of  coals  are  annually  sent  out  of  the  counties  of  Derby  and  Nottingham  southward, 
by  means  of  the  following  canals: — Cromford,  Derby,  Erewash,  Grantham,  Leicester,  Melton 
Mowbray,  Nottingham,  Nutbrook,  and  Trent  canals  or  navigations,  and  others  with  which  these 
connect" 

About  this  period  the  prevailing  tendency  to  increase  the  facilities  of  communication  was  as 
remarkable  as  the  so-called  "railway  mania"  of  our  own  times.  Between  1770  and  1800  no  less 
than  113  bills  for  the  construction  of  canals,  or  the  improvement  of  river  navigation,  were  brought 
before  Parliament     (See  List  of  these  in  Appendix.) 

Staffordshire,  Warwickshiee,  Shropshire,  &c — Cambden,  in  his  Natural  History  of  Warwick- 
8hire,§  speaks  only  of  ^' two  coal  mines  at  Bedworth."  In  Gough's  Cambden  we  are  told  that  Sir  Roger 
Newdigate,  Bart,  had  one  of  these  coal  mines,  ^'from  which  he  made  a  cut  to  communicate  with  the 
**  navigation.  There  is  a  wheel  of  36  feet  diameter,  which  throws  out  the  water  and  draws  up  the 
**  coal  at  the  same  time."! 

In  1794  there  were  considerable  coal  mines  about  Bedworth,  Griff,  Chilvers  Coton,  Oldbury,  and 
extending  in  the  same  linp  near  to  Atherston,  Polesworth,  and  WilncotT  They  are  of  a  sulphureous 
quality,  but  make  durable  hot  fires,  and  are  sold  from  threepence  to  fivepence  per  hundredweight  at 
tne  pits. 

In  Wednesbury,  Dudley,  and  Sedgley  in  1785  there  were  twelve  or  fourteen  collieries  at  work,**  and 
twice  as  many  out  of  work,  some  of  which  afford  2,000  tons  yearly,  others  three,  four,  or  5,000  tons 


Explosion  of 
Wingenworth. 


The  Derwent. 
AJ).  171». 


TheDeri^ycMml. 
A  J>.  17W. 


Oanils,  1793. 


Appendix,  No.  22 
p.  14. 

STAVTOXBSniRJ: 

Ao. 


A  J).  1794. 


♦  Plotf  s  StaffDrdshire,  p.  136. 

f  Evidence  on  LeicesteTshire  and  Derbyshire.    Report  of  Committee  on  Inland  Coal  Trade,  1800. 

{  The  ton  has  been  the  usoal  denomination  by  which  these  coals  are  sold  to  the  boatmen  and  dealers. 

§  Cambden,  Magna  Britannia,  toL  y.,  p.  876,  A.D.  1730.  Britannia,  &c,  by  TVllliam  Cambden  :  translated  from  the  editron 
publishei  by  the  author  in  MDCVII ; — enlarged  by  the  late  discoveries  by  Richard  Gongh.    Vol  2,  p,  464. 

II  Mr.  Llewellynn  Jewitt  fevors  us  with  the  annexed,  extracted  from  the  "  Reliquary,"  vol.  2,  p.  47  : — 

The  following  mteresting  account  of  the  Derbyshire  coal  trade  in  the  year  1693,  which  contains  many  curious  particulars,  I  ccpy 
from  that  singular  book,  Houghton's  "  Hasban^  and  Trade  Improved.'^  Only  f&ncy,  coals  delivered  to  your  own  door  at  three- 
pence and  threepence  half^)em3y  the  hundredweight ;  and  then,  again,  fancy  such  a  town  as  Derby  with  "  not  one  wholesale 
tradesman  **  in  it.  LL.  Jewitt. 

''  I  have  an  account  from  an  ingenious  man  of  Derby  that  there  is  not  one  wholesale  tradesman  in  the  town ;  that  lead  costeth 
seven  shillings  the  foth«r  carriage  from  the  smelting-mill  to  Derby,  and  half  a  crown  more  down  to  the  ferry,  from  whence  *tis 
carried  by  water  to  Hull ;  also  abundance  of  lead  is  carried  over  the  country  to  Nottingham  Bridges  from  Critch  and  the  mills  about 
Wirksworth,  where  there  is  a  barmoot  court  to  determine  matters  between  miners  every  Tuesday,  their  market  day.  Abundance 
more  lead  is  carried  from  Chesterfield  and  all  that  side  to  Bawtree,  frt>m  Sheffield  and  all  those  parts  to  Doncaster,  and  so  to  the 
German  Ocean. 

'*That  hops  grow  not  in  those  parts,  but  the  country  is  chiefly  fumish'd  from  Sturbridge  Fair  and  Shrewsbury.  That  the  chiefest 
coal  mines  hereabouts  are  at  Smaly,  four  miles,  at  Heaner,  six  miles,  and  at  Denby,  five  miles  from  Derby,  thro'  which  abundance 
in  summer  are  carried  as  far  as  Northamptonshire,  from  whence  is  brought  back  barley.  Those  coals  at  Smaley  and  Heaner  are  in 
the  hands  of  one  Mr.  Samuel  Richardson,  who  finding  that  Derby  consumed  annually  about  three  thousand  loads,  besides  what  was 
fetch'd  into  Leicestershire  and  Northamptonshire,  designed  to  sell  his  coal  for  threepence  the  hundred,  and  had  got  them  to  six 
shilfings  and  sixpence  the  load ;  but  the  worshipfrtl  John  Lowe,  of  Denby,  Esq.,  after  an  expense  of  between  nine  hundred  and  one 
thousand  pounds  in  perfecting  a  sough  to  lay  his  delf  dry,  the  last  spring  accomplisht  the  same,  and  has  laid  as  many  coal  dry  as 
will  be  got  this  forty  years,  and  before  the  sale  came  he  had  got  above  one  thousand  loads  upon  the  bank,  any  of  which  he  upholds 
to  be  at  least  five  and  thirty  hundredweight,  and  sells  them  for  five  shillings  sixpence }  so  that  this  year  we  bought  coals  delivered 
for  threepence  halfpenny  the  hundred. 

"  These  coals  are  drawn  up  by  a  horse  as  in  a  malt  miU,  where  there  is  a  barrel,  on  which  a  rope  winds ;  so  that  while  one  end 
winds  up,  the  other  goes  down  trough  the  pulleys,  and  so  contrary,  the  particular  description  whereof  I  have,  but  'tis  not  easy  to 
those  who  are  not  artists  therein  without  a  cut 

"  At  Smaley  my  fnend  went  down  the  pit  twenty  fathom  by  ladders  of  twelve  staves  each,  set  cross  the  pit  one  by  another.  When 
he  was  so  deep,  he  went  underground  (he  believes  as  far  as  from  my  house  to  St.  Paul's  Church,  which  is  well  near  half  a  mile)  in 
a  mine  or  vein,  which  was  above  six  foot,  where  were  coals  over  head  and  under  foot,  the  workmen  knew  not  how  thick.  From 
this  place  he  was  led  twenty  yards  through  a  narrow  passage  upon  hands  and  feet  till  he  came  into  a  large  space,  which  was  the 
head  of  a  sough  (a  place  to  carry  away  water)  which  laid  sdl  the  pits  dry  that  were  on  that  level,  and  presently  he  came  to  a  pit 
twenty  yards  deeper  than  before,  out  of  which  they  drew  water  brought  from  another  pit  twenty  yaids  deeper  with  two  vessels  which 
would  hold  above  sixty  gallons  each  ;  they  wero  hoopt  with  iron,  and  biggest  in  the  midst.  When  one  of  these  came  to  the  top  a 
boy  with  a  hook  drew  them  to  him,  and  easily  did  throw  the  water  down,  which  in  that  concave  made  a  noise  like  thunder. 

'<  There  is  in  Derby  a  soap  boiler  who  drives  a  great  trade,  and  his  predecessor  got  out  (^  it  a  good  estate.  And  one  Mr.  George 
Sorocold  has  set  up  a  water  house  to  convey  water-pipes  to  all  the  houses  in  the  town  that  desire  it,  and  'tis  likely  it  will  be  much 
used. 

**  Next  Friday  expect  more  from  Derbyshire,  from  yours,  John  Houghton,  F.R.S." 

^  General  View  of  the  Agriculture  of  the  county  of  Warwick.  By  Mr.  John  Widse.  Drawn  up  for  the  oopsideration  of  the 
Board  of  Agriculture  and  Internal  Improvement,  1794. 

♦*  Plott's  Staffordshire,  p.  27. 
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per  annum.  From  this  we  may  estimate  with  tolerable  correctness  that  the  total  quantity  of  coal 
produced  in  those  three  important  districts  did  not  exceed  50^000  tons. 

Plot  also  tells  us^  ^^  At  Ettingshale  in  the  parish  of  Sedgley,  at  a  place  called  Moorfields,  coal  lies 
*<  14  yards  thick,  sold  for  lOOi  per  acre,  and  in  one  case  150Z.  per  acre."  We  incidentally  get  a 
paragraph  informing  us  that  "  for  burning  a  clamp  of  bricks  they  use  7  tons  of  coaL 

The  following  from  Jars*  show  that  in  1774  coal  mining  was  active  in  North  Staffordshire,  *'Tout 
*'  aux  environs  de  la  vUle  Newcastle- Dnder-Kw«  dans  le  comt^  de  Stafford  on  exploite  une  tr^s-grande 
^^  quantity  de  mines  de  charbon  de  terre.  Le  Roi  a  le  Royaltji  de  pmsieurs  milles  &  la  ronde,  mais  on 
<'  ne  se  sert  pas  du  mot  de  Bot^aUy  dans  ce  pays  la.  On  dit  les  mines  appartiennent  au  Roi,  parce- 
"  qu'il  est  le  Lord  of  the  Manor'' 

Some  idea  of  the  extent  of  the  iron  manufactory  at  the  commencement  of  the  17th  century  may  be 
gathered  from  the  following  argument  used  by  Simon  Sturtevant  in  his  ^^  Metallica  "  to  prove  that  pit 
coal  could  be  used  with  great  economv.t 

^'  There  are  planted  already  in  England  and  Wales  eight  hundred  milnes  for  the  making  of  iron,  for 
there  be  foure  hundred  milnes  in  Surry,  Kent,  and  Sussex,  as  the  townsmen  of  Haslemore  have 
testified  and  numbered  unto  mee,  there  are  also  200  milnes  in  Wales  and  20  in  Nottinghamshire,  as 
the  author  hath  been  credibly  informeiJ.  Now  wee  may  well  suppose,  that  all  England,  Scotland, 
and  Ireland  (besides  the  fore-named  shires),  will  make  up  the  number  of  180  milnes  more,  being  in  all 
800  milnes.  Moreover,  one  milne  alone  spendeth  .yearly  in  charcoale  500  pound  and  more,  as.diuerse 
clarks  and  workmen  in  iron  businesse  haue  credibly  testified,  which  in  pit  coale  will  be  done  with  the 
charges  of  30  or  40  pounds  after  the  inuenfcioners  manner  and  intention,  or  at  the  most  with  50  pound 
where  carriage  is  farre  and  chargeable." 

At  this  time  we  learn  from  the  same  treatise,  that  in  1612  sea  coale  ^'  is  now  used  as  effectually  and 
"  as  to  as  good  a  use  and  purpose  "  for  "  brick  making,  brewing,  dyinff,  and  casting  of  brass  workes." 
Again  Sturtevant  tells  us  that  *'  the  blacksmithe  long  agone  forged  all  his  iron  with  charcoale,  but 
these  many  years  small  «ea-coai  hath  and  doth  serve  the  turn  as  well  and  sufficiently  ;"  again,  as  a  proof 
how  steadily  coal  was  coming  into  use,  ^^  Adde  hereunto,  that  very  lately  by  a  wind  furnace,  green  glass 
*'  for  windows  is  made  as  well  by  pit  coale  at  Winchesteic  house  in  Southwarke  as  it  is  done  in  other 
'^  places  with  much  waste  and  consuming  of  infinite  store  of  billets  and  other  wood  fuele."  It  is 
curious  and  instructive,  as  showing  how  closely  the  conditions  of  fuel  were  being  investigated  at  this 
time,  when  wood  is  becoming  very  scarce,  to  read  the  following  definition  of  "  the  three  sorts  of  fewele 
**  whereof  fier  is  made." 

"  1.  Woodfewehy  which  is  either  charcoal  or  unbumt  wood  fewele. 

2.  Pit  coal  or  earth  coal. 

3.  Brash  fevoele. 

"  Charcoal  is  the  principal  and  best  for  use,  but  by  reason  of  scarcity  it  is  grown  very  dear  in  our 
country." 

"  Earth  cole  is  that  kind  of  fewele  of  firing  which  is  digged  out  of  the  bowels  of  the  earth,  of  which 
sort  also  there  are  many  kinds  having  difference  in  their  burning." 

**  The  Scottish  coal  is  the  best  flamer,  and  consumeth  away  into  white  ashes,  as  having  in  it  more 
vnctiousnesse  than  sulphurousnesse. 

^^  The  Newcastle  coale,  usually  called  sea  coale,  is  more  lasting  than  the  Scottish,  for  bein^  stirred  up, 
it  will  make  a  secondary  or  third  fire,  whereas  Scottish  coal  consumeth  at  once.  For  which  cause  sul 
the  brewers  and  artificers  of  London  rather  use  this  sort  Houbeit  it  is  not  so  fit  for  some  metalUque 
purposes  by  reason  of  the  more  abundant  heavy  sulpherous  substance  remaining  in  it" 

Turf  and  peat  are  then  described ;  and  Brush  Jwl  is  distinguished  as  *^  stubble,  baueings,  straw, 
"  furs,  feame,  ling,  heath,  with  other  stalkes  of  hearbes,  weeds,  and  under  shrubs." 

While  on  the  question  of  names,  it  may  be  as  well  to  explain  that  the  term  sea  coal  is  generally 
applied  to  the  coal  from  Durham  and  Northumberland,  but  it  is  often  used  as  a  general  term  for  aU 
kmds  of  coal  sent  from  a  coalfield  by  sea,  pit  coal  being  used  for  such  coal  as  is  produced  from 
inland  collieries. 

In  1665,  Lord  Dudley  published  his  Metallum  Martis,§  from  which  we  glean  some  facts  of  interest 
Previously  to  that  date  it  is  evident  that  coal  was  used  for  many  purposes,  but  evidently  not  to  any 
considerable  extent  for  the  smelting  of  iron  ore,  or  the  manufacture  of  merchant  iron. 

Dudley  informs  us  that  in  1619  he  was  taken  from  Baliol  College,  Oxford,  "to  look  and  manage 
*'  three  ironworks  of  my  father's  ;  one  furnace  and  two  forges  in  the  chase  of  Pensnet  in  Worcestershire." 
**  Wood  and  charcoale  growing  then  scant,  and  pit  coles  in  great  quantities  abounding  near  the  furnace," 
Dudley  altered  his  furnace,  and  made  some  experiments  on  the  use  of  coal.  He  tells  us  after  "  a 
"  second  blast  and  tryal "  he  made  iron,  and  found  **  the  quality  to  be  good  and  profitable,  but  the 
"  quantity  did  not  exceed  above  three  tons  per  week."  From  this  date  unto  January  1664,  Lord 
Dudley  was  surrounded  by  difficulties  and  dangers.     Nothing  was  really  effected  in  the  use  of  coal 

*  Jars'  Voyages  M^tallurgiques,  1774. 

t  Metallica,  or  the  Treatise  of  Metallica.  '<  Briefly  comprehending  the  Doctrine  of  diverse  new  Metallical  Inventions,  bat 
"  especially  how  to  melt  and  worke  all  kind  of  Mettle  Oaies,  Irons,  and  Steeles  with  Sea-coale,  Pit-coale,  Earth-coale,  and  Bmsh 
«  Fewelle.  Also  a  transcript  of  his  Migesties  Letters  Patent  of  Priviledge  granted  onto  Simon  Sturteoant  for  the  said  metallioaU 
«  businesses  for  one  and  thirty  years.  Published  in  printe  before  the  last  day  of  Easter  Terme,  as  the  said  Simon  Sturtevant  was 
«  by  His  Highness  inioyned,"    Imprinted  at  London  by  Geoige  Eld,  cum  privile^o,  anno  1612,  May  22. 

1  The  attempts  of  Simon  Sturtevant  were  failures,  as  we  find,  in  the  year  following  the  publication  of  his  patent,  the  following  by 
John  Kovenson  : — A  Treatise  of  Metallica,  but  not  that  which  was  published  by  Mr.  Simon  Stortevant  upon  his  patent,  which  la 
now  by  order  cancelled  and  made  void,  by  reason  of  his  standing  outlawed  at  the  time  of  the  grant,  and  so  still  continuing,  and  his 
nefflect  and  not  performance  of  the  workes.  Whereupon  priviledge,  by  patent,  is  granted  by  the  King's  more  excellent  Mjijesty  to 
John  Bovenson,  Esqr.,  for  the  making  of  iron  and  other  materials  with  sea  cole,  pit  cole,  &c.,  for  one  and  thirty  years,  accoiding 
to  which  patent,  and  direction  within  this  treatise,  composed  by  the  same  John  Royinson,  is  published  in  print  before  the  end  of 
Easter  terme  viz.  ,the  15th  of  May  1 618,  and  containeth  a  brief  explanation,  demonstration,  or  discovery  of  the  inuentions  privHedged, 
and  the  meuis,  instruments,  engines,  furnaces,  and  with  the  materials,  things,  and  workes  to  be  made  by  the  said  fewels.  The 
charge  of  an  iron  worke  with  sea  cole  is  set  down  in  the  latter  end  of  this  booke.  London,  prints  for  Thomas  Thorp,  1613, 
cum  Priuilegio* 

§  Lord  Dudley's  Metallum  Martis,  or  Iron  made  with  FitHsoale,  Sea-coale,  &c.,  and  with  the  same  Fuell  to  Melt  and  Sine 
imperfect  Mettela  and  Befine  perfect  Mettels.    London.    Printed  by  T.  M.  for  the  Author,  1665. 
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for  iron  making,  notwithstanding  the  numerous  experiments  which  were  made^  and  some  partial 
successes  obtained,  until  1735,  when  Abraham  Darby  appears  to  have  solved  the  problem  with  complete 
success  at  the  Colebrook  Dale  Iron  Works,  Shropshire.^ 

Dudley  informs  us,  indeed,  that  he  made  much  pit-coal  iron  at  a  furnace  at  Himley,  probably 
about  1630,  but  that  he  was  driven  out  of  it  by  the  charcoal  iron  masters,  after  which  he  **  erected  a 
*'  new  large  furnace  on  purpose,  27  foot  square,  all  of  stone,  for  his  new  invention,  at  a  place  called 
*'  Hasco  Bridge,  in  the  parish  of  Sedgley  and  county  of  Stafford.!  The  bellows  of  which  furnace  were 
*'  larger  then  ordinary  bellows  are,  in  which  work  we  made  seven  tons  of  iron  per  week,  the  greatest 
"  quantity  of  pit  coal  iron  that  ever  yet  was  made  in  Great  Britain."  Dudley  is  reported  to  have  sold 
his  pig  iron  at  4/.  per  ton,  and  his  bar  iron  at  121. ;  charcoal  pig  iron  being  then  6/.  or  7L  per  ton,  and 
charcoal  bar  iron  varying  from  15/.  to  18/.  a  ton.  A  firm  established  near  Bristol,  in  which  Dudley 
was  a  partner,  failed,  and  in  1657  Captain  John  Copley,  the  most  enterprising  of  them,  went  to 
Ireland,  "  and  all  men  now  desisting  from  the  inventions  of  making  iron  with  pit  cole  and  sea  cole.  The 
"  author  (Dud  Dudley),  Anno  1660,  being  61  years  of  age,"  applied  for  a  renewal  of  his  patent,  which 
was  refused,  and  we  hear  no  more  of  the  man  who  certainly  led  the  way  towards  our  great  successes 
in  the  manufacture  of  pig  iron. 

The  only  excuse  we  have  for  occupying  so  much  space  with  notices  of  the  attempt  to  smelt  iron  ores 
with  coal  is  that  we  glean  from  such  notices,  incidentallvy  some  ideas  as  co  the  quantities  of  coal  raised 
from  the  pits  then  in  existence  ;  and  that  we  can  stiidy  the  evidences  of  the  steady  increasing  impor- 
tance attached  to  coal  as  a  fuel  for  manufacturing  purposes.  From  Dud  Dudley's  worksf  we  ^ean  the 
following  particulars,  which  have  a  more  direct  bearing  on  our  subject:  "There  is  at  least  within  ten 
^*  miles  of  the  castle  of  Dudley  twelve  or  fourteen  cole  works  »  »  *  ^^^y^  ^f  ^hjch  works 
**  get  two  thousand  tun  of  cole  yearly,  some  get  three,  four,  or  five  thousand  tuns  of  cole  yearly." 
This  would  probably  amount  to  46,000  tons  of  coal. 

"Many  small  coles  do  so  abound  of  no  use,  and  fit  for  no  sale,  that  in  getting  of  twenty  thousand 
tun  of  pit  cole  one  half  near  is  small  cole,  not  drawn  out  of  the  pits,  but  destroyed,  left  and  lost;" 
Dudley,  with  great  foresight,  proposed  that  this  small  coal  **  might  have  made  many  thousand  tons  of 
iron,  and  also  have  preserued  this  island's  wood  and  timber." 

On  the  exportation  of  coal,  Dudley  says,  "  Seeing  there  goeth  out  of  England,  Scotland,  and  Wales 
^'  many  thousand  tons  annually  of  pit  coles  and  sea  coles  to  furnish  France,  and  also  the  smiths  thereof, 
'*  Spain,  Portugal,  and  Flanders,  and  especially  the  smiths  thereof,  the  Low  Countries,  and  the  smiths 
^^  thereof,  besides  the  Hollanders  carries  great  quantities  of  our  coles  into  foreign  parts,  without 
**  which  those  countries  cannot  subsist"    Dudley  prays  that  "  the  coles  may  not  be  transported." 

Near  the  author's  dwelling,  called  Green's  Lodge,  there  are  four  forges,  namely,  Green  s  forge,  Swin 
forge.  Heath  forge,  and  CracHey  forge ;  which  four  forges  have  barred  all  or  most  part  of  their  irons  with 
pit  cole  ever  since  the  author's  invention  (1618). 

In  the  year  1800,  a  committee  was  appointed  by  parliament  to  inquire  into  the  state  of  the  inland 
coal  trade.§ 

Mr.  Alexander  Rabey,  iron  merchant,  says,  '*  the  present  price  of  the  StaflPbrdshire  (coal)  at  the  pit 
*'  is  6s.  per  ton  of  21  cwt,  and  120  lbs.  to  the  cwt ;  inferior  coals  are  sold  at  3*.  per  ton ;  the  small 
**  coals  for  engines  are  from  1*.  to  Is.  6cL  per  ton."  Mr.  Rabey  does  not  give  the  quantity  sent  from 
Staffordshire ;  but  he  gives  the  following  information  on  the  price  of  coals,  after  the  cost  of  conveyance 
has  been  added : — 

"  I  compute  the  average  distance  of  those  collieries  (the  Dudley  collieries)  to  Brentford  148  miles, 
the  boatage  id.  per  ton  per  mile,  9^.  3rf.  boy  and  horse  of  back  carriage  included,  would  be  about  ^d. 
per  ton  per  mile,  is  Q^d.  more  in  all,  about  1/.  1^.  5d.  per  ton.  A  London  chaldron  of  the  Newcastle 
coals  will  be  about  twenty-seven  cwt. ;  he  adds  one  third  of  the  weight,  and  one  third  of  the  price  on 
^  London  chaldron  ;  therefore  if  Staffordshire  coals  to  Brentford  cost  1/.  8^.  7d.  per  chaldron,  allowing 
2s.  114,  they  would  stand  when  imported  to  London  about  ^Ss.  per  chaldron." 

Sheopshire  Coalfield. — Shropshire  from  a  very  early  period  appears  to  have  yielded  from  its 
stores  fuel  for  the  use  of  man.  Shropshire  coal  has  been  found  in  the  ruins  of  XJriconiura.||  We  do  not 
fitid,  however,  any  record  of  the  earlier  colliery  workings  in  this  county.  The  *'  Leeds  Intelligencer  " 
for  Nov.  23,  1756,  has  the  following  notice : — 

*^  On  Monday  last  the  bargemen  and  colliers  from  Brosely,  Madslywood,  and  Bontale  rose  and  did 
much  mischief  at  Winlock.  On  Tuesday  were  joined  by  the  colliers  about  Dawley  and  Oaken  Gates, 
and  came  to  Shiffiiall  about  700  in  number."     They  were  dispersed  (Nov.  14th). 

Another  letter,  from  Wellington,  Nov.  12th,  speaks  of  the  terror  produced.  There  were  corn  riots, 
and  much  com  was  destroyed  by  the  colliers.  That  700  colliers  should  turn  out,  shows  the  extent 
of  the  workings  at  that  time.  Considering  the  very  imperfect  methods  of  getting  coal  at  this  time, 
and  the  conditions  of  distress  which  the  riots  show,  we  may  estimate  the  annual  produce  of  Shropshire 
at  this  time  as  from  250,000  to  300,000  tons.  At  the  end  of  the  18th  century  we  learn  from  "  T^ie 
History  qf  Fossil  Fuel/' — "There  are  at  this  time  on  the  south  side  of  the  Severn  25  fire  engines,  and 
on  the  nortii  side  155  fire  engines  at  the  different  coal  and  iron  works.  ITiirtv  years  ago  tnere  were 
not  20  in  the  same  district  These  works,  Madely  Wood,  Coalbrookdale,  and  others,  employ  6,000 
hands.    About  260,000-  tons  of  coal  is  raised  in  the  district."     P.  340. 

Somersetshire  and  Gloucester. — From  Plotfs  History  of  Staffordshiref  we  learn  that  coal  works 
were  in  active  operation  in  the  country  bordering  on  the  Mendip  Hills^  and  that  explosions  of  fire-damp 
were  very  common.  Mr.  Beaumont  worked  several  collieries,  and  the  accidents  occurring  at  some 
of  his  mines  were  described  in  the  ^*  Philosophical  CoUection." 
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*  See  an  excellent "  Sketch  of  the  History  of  Iron,"  in  Metallurgy.  The  art  of  extracting  metals  from  their  ores,  and  adapting 
them  to  yarions  purposes  of  manufacture.    By  John  Percy,  M.D.,  F.B.S.,  1S64. 

t  By  the  21st  of  James  Ist,  (1624,)  all  monopolies  were  declared  void.  The  iron  masters  sought  to  bring  Dudley^s  patent  under 
this  Act,  but  they  fiiiled  to  do  so.  Then,  after  much  struggling,  **  over  long  to  relate,"  he  conmienoed  his  works  at  Himley.  Dudley 
obtained  a  new  patent,  dated  2nd  May,  anno  14,  Caroli  ^imi  (1639). 

IMetallum  Martis,  p.  26.  §  Inland  coal  trade,  Report  of  the  Committee,  1800.    Evidence  on  Staffordshire. 

Thomas  Wright  If  Flott's  Staffordshire,  p.  136. 
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A.D.  1010. 


A.D.  1668. 


A  J).  1868. 


A  J).  167*. 
A.D.  1678. 

A.D.  1080. 


Coal  to  bo 
weighed,  1701. 


AJ).  1741. 
Prices  Oxed. 


A.D.  n^^. 


Radstock. 
WaldpgraTO 
records. 


In  1678  Henry  Powle  communicated  to  the  Royal  Society*  "an  account  of  the  iron  works  in  the 
Forest  of  Dean/'  in  which  he  gives  a  very  clear  description  of  the  processes  then  adopted.  He.  has 
the  following  paragraph :  ^*  Several  attempts  have  been  made  to  bring  in  the  use  of  sea  coal  in  these 
^*  works  insteaa  of  charcoal ;  the  former  being  to  be  had  at  an  easier  rate,  the  latter  not  without  great 
*'  expense ;  but  hitherto  they  have  proved  ineffectual." 

We  find  the  following  in  a  *'  Survey  of  Gloucestershire :" — 

'^  Iron  ore  exists  in  abundance ;  but  a  small  quantity  is  raised  ;  the  greater  part  used  in  the  furnaces 
IS  brought  from  Lancashire.    Charcoal  is  chiefly  employed  in  making  the  best  wrought  iron ;  and  coke 
made  from  the  forest  coal  answers  for  cast  iron,  and  that  which  is  rolled  into  plates  for  turning.     Much 
coal  raised,  but  no  estimates  of  production. 

Coal  (house)  from  forest  pits     -  -  -  -  -    7«.  per  ton. 

Smith's  coal  -  ^  -  -  -  -        -    5«.      „ 

Lane  coal  -  -  -  -  -  -  -    4^.      „ 

Gloucester  and  neighbourhood  principally  supplied  with  coal  from  Shropshire  and  Staffordshire. 

Forest  of  Dean. — ^The  first  notion  of  the  production  of  coal  in  the  Forest  of  Dean  appears  to  be 
supplied  by  the  records  of  the  justice  seat  held  at  Gloucester  in  1282,  where  it  is  stated  that  sea  coal 
was  claimed  by  six  of  the  ten  bailiffs  of  the  Forest  of  Dean.t 

In  the  **  Laws  and  Customs  of  the  Miners  in  the  Forest  of  Dean,"  in  the  29th  section,  we  find  ^^sea 
coal  miTie"  and  "  care  miTie"    These  laws  were  compiled  about  the  year  1800. 

James  L  granted  to  William  Earl  of  Pembroke  "  liberty  to  diff  for  and  take,  within  any  part  of  the 
"  forest  or  Wie  precincts  thereof,  such  and  so  much  sea  coal  as  should  be  necessary  for  carrying  on  the 
"  iron  works."  Coal  appears  to  have  been  exported  at  the  time.  It  must  be  admitted  that  the 
evidence  of  this  is  of  a  negative  character,  since  it  depends  on  the  fact  that  coal  is  not  included 
amongst  the  productions  *'  which  no  person  or  persons  were  to  take  or  carry  out  of  the  said  forest" 
Coal  was  included  in  the  sale  by  Charles  I.  to  Sir  John  Winter,  who  is  described  by  Evelyn  as  being 
interested  in  a  project  for  "charring  sea  coal"  for  iron  making.  An  Act  was  passed  in  1668,  con- 
firming to  all  persons  digging  for  coal  in  the  Forest  their  lawful  rights  and  privueges,  as  also  to  the 
crown  the  liberty  to  lease  the  coal  mines  for  a  period  not  exceeding  thirty-one  years. 

Tlie  Order  of  the  Court  of  Mine  Law,  March  18,  1668,  fixed  the  following  prices  per  dozen  bushells 
of  lime-coal : 

At  the  Lime  Slad       -  .  .  - 

„     Top  of  Little  Doward 
„     Buckstones      -  -  -  - 

^      Monmouth        -  -  - 

„     Wear  over  Wye  -  -  - 

„     Coldwole  -  •  - 

„      Lydbrook         -  -  -  - 

„      Redbrook  .  -  - 

The  next  order  of  the  same  court,  9th  March  1674,  provides  that  "the  servants  of  the  deputy  con- 
stable shall  always  be  served  first  at  the  pits." 

On  the  8th  September  1678  it  was  determined  at  the  Mine  Law  Court  that  "a  barrel  or  three 
"  Winchester  bushells  should  be  the  constant  measure  for  coal,  and  fourpence  the  smallest  price 
**  allowed  to  be  taken  for  a  barrel  of  fire  coal." 

The  same  court  issued  an  order  on  the  27th  April  1680,  directing  "  that  no  fire  cole,  smith's  cole,  or 
**  lyme  cole,  shall  be  delivered  upon  the  banks  of  the  Wye  between  Monmouth  Bridge  and  Huntsame 
*'  Ferry  for  less  than  Ss,  a  dozen  bushells  for  the  two  former  sorts,  and  4«.  6^  for  lyme  cole,  or  if 
"  between  Huntsame  Ferry  and  Wilton  Bridge  for  less  than  Ss.  6d.  a  dozen." 

Passing  over  several  similar  orders,  we  arrived  at  an  order  of  the  10th  March  1701,  that  **  every 
miner  shSl  keep  a  paire  of  scales  at  their  several  colepitts,  to  weigh  their  cole  withall."  That  none 
should  be  sent  away  unweighed;  that  the  price  should  be  5s.  a  ton  to  the  inhabitants  of  the  hundred  of 
St.  Briavel's,  or  less  than  6s.  a  ton  to  foreigners. 

An  order  dated  2d  March  1741  forbids  any  coal  to  be  sold  in  the  city  of  Hereford  under  13&  the 
ton,  fixing  a  horse-load  at  2^  cwt.  for  6d.  a  bushell  at  the  pit,  one  cwt.  of  fire  coal  for  id.  a  bushel, 
three  bushels  of  smiths'  coal  for  5c/.,  and  lime  coal  for  Id.  a,  bushel,  or  21  cwt  of  fire  coal  for  Is.  6(£, 
'*  waid  and  delivered  "  at  Sydney  Pile,  or  at  Pyrton  Pile,  or  at  Gatcombe. 

In  the  year  1788  *'  there  were  then  in  the  Forest  121  coalpits  (thirty-one  of  which  were  not  actually 
in  work),  which  pits  produced  1,816  tons  of  coal  per  week."  This  would  give  the  production  of  Dean 
Forest  in  1788  at  94,432  tons. 
,  At  this  time,  ''the  coal  works  in  the  Forest  supply  with  fuel  the  lower  parts  of  Gloucestershire 
"  I  eyond  Severn,  and  some  parts  across  the  Severn  about  Berkeley,  the  greatest  part  of  Herefordshire, 
"  the  town  of  Monmouth,  and  part  of  the  county  of  Monmouth."t 

Radstock. — **  There  are  old  records  in  the  hands  of  the  Waldegrave  family  which  inform  us  that  as 
^  early  as  the  times  of  Edward  the  IV.  the  lead  mines  of  the  Mendip  Hills  furnished  employment 
''  to  10,000  miners."  Such  are  the  remarks  of  two  mining  engineers,  who  have  for  many  years  managed 
the  Waldegrave  property.  They  add  to  this,  '^  Judging  from  the  known  period  at  which  it  (coal  mining) 
''  had  assumed  a  certain  degree  of  importance  in  the  district,  we  are  inclined  to  think  that,  contem- 
'^  poraneously  at  all  events  with  the  lead  mining  period  already  referred  to,  coal  was  worked  in  the 
*'  vicinitv,  and  that,  in  all  probability,  it  has  been  carried  on,  with  a  greater  or  less  degree  of  activity, 
**  for  at  least  four  hundred  years."  § 
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*  Philosophical  TrangactioDB,  vol.  12,  p.  984, 1676-7S. 

\  The  Forest  of  Dean,  an  Historical  and  Descriptive  Account    Nicholls,  1858. 

t  The  Report  of  the  Assistant  Deputy  Surveyor  of  the  Farest  of  Dean.    See  <<  The  Forest  of  Dean,**  by  II.  S  KichoUs,  M.  A. 

§  The  Radstock  portion  of  the  Somersetshire  coalfield.    By  6.  C.  Greenwell,  F.  O.  S.,  and  J.  McMnrtrle. 
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The  »aine  authorities  think  that  coal  roining  commenced  at  Paulton,  Grayfield,  Nettlebridge,  and 
Vobster,  and  that  the  workings  were  all  "open  cast,"  since  "shallow  pits  at  short  distance  apart," 
and  "rubbish  heaps  scattered  about,"  are  to  be  seen  in  the  Vobster  and  Nettlebridge  and  Morewood 
valleys. 

The  "Old  Pit"  at  Radstock  was  sunk  "one  hundred  and  one  years  ago"  (1864),  consequently  this  A.D.i7e8. 
would  be  in  1768.    Until  the  beginning  of  the  present  century,  about  400  bushells  at  20  tons  a  day 
were  hauled  from  the  pits  ;  and  there  appears  to  have  been  somewhere  about  20  pits.    We  may  pro- 
bably infer  that  not  more  than  400  tons  a  day  were  raised,  or  about  120,000  tons  a  year  in  all  the 
district. 

The  coed  brought  into  the  Port  of  London  between  1747  and  1765  j^om  the  Somersetshire  coalfield  was 
exceedingly  small,  as  is  shown  by  the  following  return. 


Years. 

Bristol. 

Bridgewater. 

Total 
Quantity. 

TonB. 

Tons. 

Tons. 

1747 

8 

— 

8 

1755 

— 

10 

10 

1758 

13 

— 

13 

1765 

24 

— 

24 

MOHMOVTH- 

8HIRE  and 
Sou  TH  Wakes. 
Henry  VIII 
A.I).  1580. 


Monmouthshire,  Glamorganshire,  &c. — Mr.  Llewellin  attempts  to  show  that  in  the  time  of 
Henry  VII L,  iron  works  had  been  established  at  Aberdare  and  Merthvr  Tydfil ;  the  Sussex  iron 
masters  leaving  that  county  in  which  the  wood  was  being  rapidly  exhausted  for  the  well- wooded  region 
of  Glamorganshire.  Several  charcoal  furnaces  are  described,  and  a  large  quantity  of  interesting 
matter  is  collected  ;  but  as  this  relates  exclusively  to  the  use  of  wood  we  have  no  matter  to  extract 
from  the  paper.  There  is,  however,  an  account  given  by  John  Ray,  the  naturalist,  of  the  Sussex 
process  of  iron  smelting,  from  which  a  paragraph  or  two  may  be  extracted  with  advantage,  as  showing  aixi«72. 
the  Quantity  of  fuel  used  in  1672  to  make  a  ton  of  iron.* 

**  Every  six  days  they  call  a  founday^  in  which  space  they  make  eight  tun  of  iron,  if  you 
divide  the  whole  sum  of  iron  made  by  the  foundays;  for  at  first  they  make  less  in  a  founday,  at 
last,  more. 

"  The  hearth,  by  the  force  of  the  fire  continually  blown,  grows  wider  and  wider,  so  that  at  first  it 
contains  so  much  as  will  make  a  sow  of  six  or  seven  hundred  pounds  weight,  at  last  it  will  contain  so 
much  as  will  make  a  sow  of  two  thousand  pounds.  The  lesser  pieces  of  one  thousand  pound  or 
under  they  osSXjms. 

That  iron-maKing  was  carried  on  as  early  as  the  15th  century  is  proved. 

"  We  have  it  on  good  authority,  says  a  local  author,  that  in  the  year  1815  a  vast  heap  of  cinders 
were  sold,  and  conveyed  from  this  part,  near  Troedyrhiw,  to  Dowlais,  having  been  purchased  by  the 
Dowlais  Iron  Company.  When  these  were  removed,  the  workmen  found  a  strong  iron  plate,  upon 
which  the  hammer  block  had  stood,  and  on  one  side  the  date  1478  could  be  distinctly  traced  ;  but  aj).i*78. 
unfortunately  the  men  had  no  idea  that  this  piece  of  iron  was  more  valuable  than  the  rest,  and  so  it 
was  broken  up  and  sent  with  the  restf 

"One  hundred  years  after  this  date  (t.e.  1578),  a  record  exists  of  iron  works  erected  opposite  ad.uts 
Duffryn  Furnace.    The  ruins  are  still  visible,  but  more  like  the  ruins  of  a  small  lime-kiln  than  of 
iron  works.t 

"  In  the  days  of  Elizabeth  iron  furnaces  were  at  work  around  Merthyr,  but  they  all  used  wood."t         About  ad.  i67o. 

"  In  1765"  we  have  authentic  evidence  that  a  furnace  was  built  at  Cyfarthfa.  "This  furnace  is 
"  now  called  No.  5,  venerable  with  its  antiquity  of  one  hundred  years." 

A  little  later  than  this  a  local  poet,  John  Thelwall,  sings —  About  mo  pro- 

"  TaflPs  remoter  vale,  ^^^• 

Late  by  the  magic  of  Y ulcanian  ore 
Grown  populous." 

"  The  coal  measures  in  the  district  were  first  developed  by  Mr.  John  Guest  in  a  very  small  way,  and 
"  more  for  the  use  of  the  farmers  and  villagers  than  for  his  furnace.  The  facts  as  given  by  us  are 
"  handed  down  in  some  of  the  respectable  families  of  Vaynor.  The  farmers  of  that  place  were  in  the 
'*  habit  of  taking  a  sack  of  lime  to  Mr.  Guest,  and  for  one  halfpenny  they  received  a  sack  of  coal  in 
"  exchange.  The  load,  generally  borne  on  a  horse,  consisted  of  three  sacks."  We  are  then  told  the 
farmers  would  travel  to  Brecon,  and  sometimes  to  Kington  in  Herefordshire,  *'and  sell  his  black 
"  diamonds  for  lOrf.  the  sack."t 

"  Of  twenty-four  loads  of  coals  (char-coals)  they  expect  eight  tun  of  sows.  In  every  load  of  coals, 
which  consists  of  eleven  quarters,  they  put  a  load  of  mine  which  contains  eighteen  bushells." 

This  will  be  about  5  bushells  of  charcoal  to  one  bushell  of  iron  ore. 

"The  manner  of  working  the  iron  at  the  forge  or  hammer"  contains  also  some  curious  matter. 

That  iron  of  a  high  class  had  long  been  manufactured  in  Gloucestershire  and  in  South  Wales, 
appears  to  be  proved  by  the  fact,  that  the  wire  works  at  Tintern  and  at  Whitebrook  depended  for  the 
high  character  of  their  productions  from  their  "  using  the  best  malleable  iron  in  the  kingdom."  Sir 
J.  Pettus  speaks  of  those  works  *'as  being  productive  of  great  advantage,  not  only  to  the  interests  of 
the  society  (the  Mineral  and  Battery  Works),  but  also  to  the  nation  generally."^ 


•  Archjsolooia  Cambbbksis.  No.  XXXIV.,  3rd  series.  Sussex  Ironmasters  in  Glamorganshire,  by  W.  Llewellin,  P.S.A. 
RaVs  English  words  not  generally  used,  1672. 

t  Merthyr  Tydfll  1S67.    The  History  of  Merthyr  Tydvil,  by  Charles  Wilkins. 

X  Fodin«  Begales,  Sir  John  Fettus,  1670.  Some  account  of  the  iron  and  wire  works  at  Tintern,  by  WilL'am  Llewellin,  F.SJL 
AxcbflBologiaCambiensis:  8rd  series,  No.  XXXVX 
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Up  to  the  year  1792  the  pits  in  the  county  of  Monmouth  were  in  a  great  measure  shut  up  from 
general  use. 

The  consumption  of  coal  before  this  period  was  exceedingly  small,  and  was  confined  to  a  few  iron 
works  in  the  neighbourhood. 

Mr.  Rabey*  reports  on  the  Swansea  trade,  ^^  The  coal  trade  of  that  town  was  last  year,  1799, 
^'  upwards  of  8,000  vessels,t  beside  which,  there  is  a  consumption  in  the  copper  trade  on  the  spot 
^^  of  from  1,500  to  2,000  tons  per  week  ;  and  there  is  likewise  up  that  river  a  great  abundance  of  culm 
**  for  the  lime  trade.''  He  estimates  the  cost  of  coal  to  the  consumer  in  London,  carried  either  by  sea 
or  inland  navigation,  at  50s.  per  chaldron. 

It  was  thought  Newport  might  supply  by  the  Severn  canal  from  50,000  to  100,000  toos  at  from  558. 
to  605.  the  chaldron,  free  of  duty. 

In  1755  Mr.  Bacon  obtained  the  lease  for  ninety  years  of  a  district  of  country  near  Merthyr  Tydvil, 
eight  miles  in  length  and  four  miles  in  width,  at  the  very  low  rate  of  200/.  per  ann.  It  is  understood 
that  his  right  extended  only  to  the  iron  and  coal  mines  found  on  the  estate,  and  that  he  had  a  very 
small  portion  of  the  soil  or  surface,  on  wliich  he  erected  works  for  the  smelting  and  forging  of  iron. 
Soon  afterwards,  about  the  year  1783,  he  granted  leases  of  his  remaining  term  in  the  following 
parcels : — Cyfartha  works,  the  largest  portion  to  Mr.  Crawshay,  and  the  remainder  to  Mr.  Hill. "J 

The  following  table,  however,  shows  in  a  satisfactory  manner  the  steady  increase  of  the  production 
of  coal  in  South  Wales. 


Coals  brought  into  the  Port  of  London  from  the  South  Wales  Coalfields  in  each  of  the 

following  Years. 


From  1745  to 
1706. 


Tean. 

Milford. 

Tenby  and 
HaveHbrdwest. 

Cannartben. 

Swansea  and 
Neath. 

Uanelly. 

Cardigan. 

Total 
Quantity. 

Tons. 

Tons. 

Tons, 

Tons. 

Tons. 

Tons. 

Tons. 

1745 

1,516 

298 

43 

— 

— 

— 

1,857 

1746 

1,308 

319 

9 

— 

— 

— 

1,686 

1747 

2,175 

448 

32 

— 

— 

— 

2,655 

1748 

1,864 

50 

21 

— 

— 

— 

1,935 

1749 

2,727 

124 

— 

— 

— 

8 

2,859 

1750 

2,439 

116 

— 

38 

— 

3 

2,596 

1761- 

2,091 

287 

32 

67 

— 

— 

2,467 

1753 

1,753 

1,101 

_ 

119 

.— 

— 

2,973 

1764 

2,867 

890 

89 

16 

— 

— 

3,862 

1755 

2,517 

— 

124 

186 

— 

— 

2,827 

1756 

3,031 

463 

176 

21 

— 

45 

3,726 

1757 

2,862 

570 

224 

17 

637 

— 

4,310 

1758 

2,020 

206 

... 

63 

.— 

— 

2,289 

1769 

1,777 

161 

11 

11 

— 

— 

1,950 

1760 

2,964 

406 

53 

-» 

— 

— 

3,422 

1761 

2,636 

117 

— 

21 

— 

— 

2,774 

1762 

2,221 

631 

13 

— 

— 

— 

2,863 

1763 

3,840 

369 

191 

— 

— 

— 

4,400 

1764 

2,544 

699 

151 

79 

— 

— 

3,373 

1766 

3,122 

807 

119 

45 

— 

"■^ 

4,003 

•  Evidence  on  Swansea,  1799.    Report  of  Committee  on  the  Inland  Coal  Trade,  1800. 

t  We  suspect  there  is  some  exaggeration  in  this  statement.  Those  8,000  vessels  woold  represent  upwards  of  1,000,000  tons 
of  coal.  The  computation  for  this  is  founded  on  the  following  table.  The  quantities  of  coal  imported  into  London,  and  the 
number  of  ships  bringing  the  same,  has  been  taken  for  the  years  named.  It  may  be  that  the  vessels  carrying  coal  in  1799  were 
as  much  imaller  than  those  of  18d2  as  those  of  18»2  are  less  in  tonnage  than  the  vessels  of  1869. 

Tonnage  of  Coal  Ships  in  the  Port  of  London, 

Tons. 
1832     .....  .      826    Average  of  all  cargoes. 

1835 327              „  „ 

1840        ---.--       830              „  „ 

1845           -             -             -             -             -         -       383              „  „ 

1860 341              „  „ 

1855 827              „  „ 

1860 -       353 


2,837 


Average  tonnage 


334  to  I860. 


Tons. 

1861  ......  366    Average  of  all  cargoes. 

1862  -  -            -            -            -              -  365  „  „ 

1863  -  -             -             -             -         -  895  „  „ 

1864 474  „  „ 

1865 603  „  „ 

1866  -            ...            -               -  532  „  „ 

1867 522  „ 

1868 -  508  „  „ 

1869 625 


Average  tonnage 
t  Malkin'M  Walk  through  South  Wales,  vol  I,  p.  278,  1755. 


4,185 


495 
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North  Wales  and  Anglesea. — ^There  are  very  few  notices  of  the  early  coal  trade  of  these  districts.  nobthWalm. 
We  get  the  following  short  account  of  the  Mostyn  collieries  from  Pennant  ;* 

Flintshire. — '*  The  collieries  of  Mostyn  and  Bvchton  have  been  worked  for  a  very  considerable  time,  plihtbhieb. 
and  in  the  last  century  (the  18th)  supplied  Dublin  and  the  eastern  side  of  Ireland  with  coals.  They  Edwudist. 
were  discovered  in  the  township  of  Mostyn  as  early  as  the  time  of  Edward  1st,  as  appears  by  an  extent 
of  that  place,  in  the  23rd  year  of  his  reign.  They  are  at  present  in  a  low'  state,  partly  from  the  rise 
of  the  works  at  Whiteliai^ent  but  more  irom  the  loss  of  the  channel  of  the  Dee,  which  in  the 
beginning  of  this  century  flowed  so  close  to  our  shore  that  ships  of  two  hundred  tons  lay  under  this 
parish,  with  their  cables  twisted  round  the  trees.  At  present,  vessels  of  sixty  or  seventy  tons  cannot 
approach  nearer  than  two  miles,  the  Dee  now  flowing  under  the  opposite  shore.  Still  we  load  a  few 
vessels  for  Ireland,  and  some  for  North  Wales.  Much  is  also  consumed  by  the  neighbouring  smelting- 
houses,  and  the  inland  parts  of  Denbighshire.  The  improvement  of  land  by  lime  has  of  late  occasioned 
a  great  consumption  of  coal  by  the  farmer,  and  by  the  persons  who  burn  it  for  sale." 

The  Agricultural  Survey  of  North  Wales  informs  us  that  in  1794  in  Anglesea  coal  was  scarce,  and  a.d.i7m. 
that  there  was  only  one  colliery  at  work,  producing  10  tons  per  day,  or  about  8,000  tons  a  year,  and 
sold  at  16^.  per  ton  at  the  pit's  mouth.t 

The  only  manufactures  tnen  carried  on  in  the  district  were  the  Fary's  Mountain  Copper  and  Sulphur 
Works,  now  known  as  the  Mona  Smelting  Works.    The  quantity  of  copper  produced  was  large. 

From  the  Agricultural  Survev  of  Carnarvon  we  learn,  "  In  this  county  28«.  per  ton  is  the  common 
price  of  coals.'  This  coal  would  be  either  FUntshire  coal,  or  coals  brought  to  (Jamarvon  by  sea  from 
either  Cumberland  or  South  Wales. 

We  know  that  coal  mines  were  worked  by  Sir  Roger  Mostyn,  Kt,  Lord  of  the  manor,  as  Plott 
mentions  accidents  of  firedamp.  Mr.  Roger  Mostyn  tells  us,  "  lliis  above-mentioned  work  b  upon  a 
cole  of  five  yards  in  thickness,  and  had  been  begun  upon  about  six  or  eight  and  thirty  years  ago." 
In  the  paper  referred  to,  which  describes  an  explosion  of  firedamp,  there  is  no  information  respecting 
the  production  of  coal  at  this  time.  But  we  team  something  of  the  work  being  carried  on  by  the 
following:  '^On  this  pit  stood  a  horse  engine  of  substantial  timber  and  strong  iron  work,  on  which 
lay  a  trunk  or  barrel  for  winding  the  rope  up  and  down  of  above  a  thousand  pound  weight '^  Con- 
sequently they  must  have  drawn  considerable  quantities  of  coal4 

A  series  of  tables  showing  the  quantities  of  coal  sent  to  London  have  now  been  given,  except  those 
relating. to  Scotland.  After  1765,  the  last  given,  we  have  not  found  any  continuation  of  similar 
returns.  Dr.  Watson,  however,  in  his  Chemical  Essays,  gives  the  accompanying  table.  He  says, 
•*The  following  account  may  be  relied  on:§ 

'*  An  Account  of  Coals  imported  into  the  Port  of  London  in  ten  years,  ending  at  Christmas  1779.        S?dS?frS* 

Christmas.  Chalders.  Tons  1770  to  1779. 

1770  ....    616,880  =  784^45 

1771  ....     694,008  =  884,853 

1772  -  -  -  -    725,008  =  924,486 
1778              ...        -    624,781  =  796,695 

1774  -  -  -     628,727  =  795,251 

1775  ....     672,786  =  867,802 

1776  -  -  -    700,207  =  892,763 

1777  -  -        .     697,486  =  884,229 

1778  .  -  -     647,361  =  825,380 

1779  -  -        -     687,896  =  750,041 " 

A  Report  to  the  House  of  Commons,  July  1830,  enables  us   to  add  the  following  petums  to 

Dr.  Watson's  tables : — 

Chalden.  Tons. 


1780 667,302  =  866,627 

1790  ....    742,937  =  928,671 

Dr.  Watson  remarks  :|l  ^*  No  accounts  are  kept  at  the  Custom  House,  distinguishing  the  importation 
**  from  Newcastle,  Sunderland,  Blythe,  Hartlepool,  &C.,  or  from  the  several  ports  of  Scotland  and 
*'  Wales,  the  Crown  revenues  not  being  affected  thereby."  He,  however,  learns,  "from  another 
<'  authority, IT  that  in  the  same  year  there  were  imported  from  Newcastle  and  Sunderland  alone 
'*  692,0931  chalders.  By  comparing  these  numbers,  we  may  observe  how  small  a  portion  of  the  cosl 
^  consumed  in  London  is  brought  from  other  quarters." 


•  Toon  in  Wales,  by  Thomas  Feimant»  Esq.,  1810,  toL  1,  p.  S3. 

JA^coltural  Surrey  of  North  Wales,  1794. 
Flotf  s  Staffordshire,  p.  136.    Philosophical  Transactions,  March  31, 1677,  vol.  zn.,  p.  695. 
$  Chemical  Esrays,  by  k  Watson,  D.D.,  F.B.S.,  8rd  edition,  1784,  vol.  2,  p.  358. 
II  Annual  Register,  1777,  ch.  161. 

%  AuTHORiTT. — ^Reasons  why  the  Bill,  intituled  *'  A  Bill  ibr  rendering  more  effectual  an  Act  passed  in  the  third  year  of  His  late 
Miqesty,  intituled  *  An  Act  for  the  better  legulation  of  the  Coal  Trade,*  &c.,  &c.,  ought  not  to  pass  into  a  Law,  1788." 

Chsldroiia. 

George  III.,  6th  Year,  1766.  Annual  vend  from  the  Tyne  ...    358,000 

1784.  „                    „              -  .  -        -    458,000 

1785.  „                     „          -  -  -             -♦♦449,000 

1786.  „                     „              .  -  -        -♦♦434,000 

1787.  „                     „          .  .  ,             ,    480,000 


A.D.  1780  to  1790. 


**  Two  months  of  year  lost  by  an  attempt  to  eiact  a  higher  prioe,  by  laying  up  the  laden  ships  in  the  Thames.   In  1786  this  attempt 
was  repeated  at  the  season  of  the  year  most  fsTOvrable  for  the  lale  of  ooab. 
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Dtt^  on  ooal  ia 
London,  1786  to 
1790. 


The  additional  evidence  obtainable  is  of  a  fragmentary  character,  still,  as  it  serves  to  show  the 
progress  of  the  coal  trade  in  particular  districts,  it  has  its  value. 

It  Appears  from  the  Report  of  the  Committee  appointed  to  examine  the  state  of  the  several  accounts 
and  other  papers  presented  to  the  House  of  Commons  in  1791,  that  the  duties  on  coals  in  London  and 
the  outports  raised  the  following  sums,  nett  produce,  annually : — 


Scotlavd. 


A.D.1189. 


k.T).  in2. 


A.D.  ISOS. 


In  1786         

1787  --....-. 

T788 

1789 -             -             . 

1790  -            .            -            -                         .            .            . 

The  duties  on  coal  in  the  port  of  London  at  this  time  were  as  follows : — 

Per  chaldron. 


£ 
474,162 
524,666 
534,468 
651,919 
510,946 


8. 

2 
18 

6 
16 
15 


d. 
6 
9 
0 
1 

n 


By  8th  Ann.,  ch.  4         - 

9th  Ann.,  ch.  6      - 

9th  Ann.,  ch.  22,  for  building  churches 
Impost  in  1779  of  5  per  cent 
Impost  in  1782  of  5      „ 


d. 
0 
0 
0 


Per  ton. 
/     8.     d. 

0 
4 


2 
1 
3 
0 
0 


0  8  m 


0     6  IIH 


Coastwise  duties. 
1779  and  1782. 


The  duties  on  coals  carried  Coastwise  into  the  outports  were, — 


By  8th  Ann.,  ch.  4 
9th  Ann.,  ch.  6 
Impost  in  1779  of  5  per  cent. 
Impost  in  1782  of  5  per  cent 


Per  chaldron. 

Per  ton. 

JE     I.    d. 

£     t.    d. 

-030 

0     2     0 

-020 

0     1     4 

-003 

0     0     2 

-003 

0     0     2 

0     5     6 


0     3     8 


A.D.  1780  to  1800. 


There  are  several  reasons  why  it  is  useless  to  attempt  to  compute  the  quantities  from  those  figures 
"We  are  not  enabled  to  separate  the  quantities  imported  into  London  from  the  quantities  sent  to  the 
outports.  We  do  not  know  whether  the  duties  were  paid  on  chaldrons  or  tons ;  probably  on  both.  We 
must  receive  those  figures  therefore  as  showing  how  steadily,  with  a  few  natural  oscillations,  the  trade 
in  coal  continued  to  increase.  We  are  enabled  from  Scott's  Epitome  and  other  sources  to  complete  the 
importation  of  the  London  imports  to  1800.* 

1780,  imported  into  London     854,298  tons. 
1785         „  „  936,164    „ 

1790        „  „  952,845    „ 

1795        „  „  1,181,893    „ 

1800        „  „  1,281,823    „ 

The  Scotch  Coalfields. — ^There  exist  materials  from  which  a  good  account  of  the  collieries  of 
Scotland  might  be  written,  especially  as  to  the  modes  of  working  adopted,  and  the  condition  of  the 
people  employed.  We  are  restricted,  however,  to  a  mere  sketch,  hoping  that  this  work  will  be  written 
by  Mr.  A.  Giekie,  director  of  the  Geological  Survey  of  Scotland,  to  whom  we  are  indebted  for  some  of 
the  following  notes. 

Amongst  the  earliest  reliable  accounts  of  the  Scotch  coalfield  we  find  that  in  the  twelfth  century 
William  de  Vetereponte  granted  to  the  monks  of  Holyrood  "  totam  decimam  de  carbonario  meo  de 
Carriden."t  This  is  the  name  of  a  small  brook  flowing  into  the  Firth  of  Forth,  about  three  miles 
north  of  the  ancient  palace  of  Linlithgow.  This  was  in  the  reign  of  William  the  Lion,  during  whose 
reign  the  monks  of  Newbattle  worked  coal  on  the  margin  of  the  Esk. 

In  the  cartulary  of  the  abbey  of  Newbattle  there  is  a  grant  by  Sayer  de  Quinci,  Earl  of  Winchester, 
allowing  the  monks  to  work  coal.  In  the  year  1189  the  father  of  this  nobleman  made  over  to  the 
abbey  uie  grange  of  Preston,  with  certain  rights  of  pasture,  peat,  and  fuel.  Earl  Seyer  added  to  this 
gift  a  coal  work.    This  was  at  the  beginning  of  the  thirteenth  century,  certainly  before  the  year  1212.t 

We  have  numerous  records  of  iron  mining  and  smelting  at  an  early  date  in  many  parts  of  Scotland. 
Probably  the  earliest  record  in  any  way  connected  with  mining  in  relation  to  the  province  of  Moray  is 
contained  in  a  charter,  or,  more  properly,  in  the  "  Bulla  Urbani  IV.  Monasterio  Vallis  St,  Andress  de 
Pluscardyn,  concessa  A.D.  1263.'  t  The  cartulary  ofc  Holyrood  records  the  tithe  of  iron  and  gold. 
And  in  1124  and  1 127  one  seventh  of  the  ore  raised  was  brought  to  the  king's  works  at  Dunfermline ; 
and  before  1510  iron  was  paid  as  rent  to  the  Earl  of  Sutherland  and  Monteith.§  But  neither  these 
particular  charters,  nor  any  of  those  which  are  to  be  found  up  to  the  be^nning  of  the  eighteenth 
century,  bear  on  the  production  of  coal,  as  wood-charcoal  was  probably  the  only  fuel  employed. 

This  is  noted  merely  for  the  purpose  of  correcting  an  error  sometimes  committed  Coal  is  not 
unfrequently  mentioned  in  connexion  with  those  ironworks,  and  it  has  been  assumed  that  "/?iV  coo/" 
was  intended  by  the  terra,  whereas  a  little  care  in  examining  the  evidence  would  have  proved  that  the 
coal  was  tcood-coal  or  charcoal. 


♦  An  Fpitome  of  the  Progregg  of  the  Trade  in  Coal  to  London  since  1775  has  been  published  by  J.  R.  Scott,  the  Registrar  of  the 
Coal  market  for  the  corporation  of  London  ;  for  the  coal  trade  of  London, 
f  Chalmers*  Caledonia,  ii.  866. 

X  See  Cart.  Newbattle,  No.  73.    Chalmers'  Caledonia,  11  400.    Inncs  Early  Scottish  History,  p.  131. 
I  Lord  Lindsay's  Lives  of  the  Undsays. 
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In  1291  William  de  Obervil  grants  to  the  abbot  and  convent  of  Dunfermline  the  right  of  opening  ad.i»i. 
the  coal  heugh  on  his  land  of  Pittenerieff.    From  all  the  accounts  preserved  there  were  evidently  smau 
workings  on  the  outcrop  of  the  coal  seams, — bein^,  in  fact,  mere  quarries. 

In  the  year  1322  Bruce  granted  to  Henry  Cissor  the  lands  of  Kilbaberton  "  et  illud  carbonarium  AJO.istt. 
infra  baroniam  de  Travernent,  quod  vocatur  Gawaynes-pot."*  Chalmers  states  that  from  the  age  of 
Robert  Bruce  there  is  a  series  of  charters  granting  collieries  in  East  Lothian.  David  II.  granted  a 
charter  of  the  north  part  of  the  barony  of  Inverkeithing,  "with  the  cold-heughe  and  milne  of 
Graggeford.''t  In  this  reign  coal  was  used  in  the  royal  household.  Eighty-four  chalders  of  coal  were 
purchased  for  the  use  of  the  Queen's  retinue,  costing  twenty-six  pounds.}  We  find  a  charge  at  this 
time  of  twenty-six  shillings  and  eightpence  for  twenty  chalders  of  coal,  with  the  carriage  of  them  to 
Parliament 

The  "coalieries  of  Tranent"  were  evidently  well  known  in  1407,  since  we  find  several  grants  relating  a.d.1407. 
to  them.    The  Fife  miners  were  also  successful  in  working  coal.     Henry  de  Sancto  Claro,  Earl  of 
Orkney,  granted  to  John  Forster  of  Corstorphine  a  wadset  of  twelve  marks  Scots  out  of  the  barony  and 
collieries  of  Dysart  in  Fife;  which  grant  was  confirmed  by  Robert  Duke  of  Albany,  in  1406.§ 

Chambers  tells  us  the  coal  was  exported  from  Scotland  in  the  fifteenth  century,  but  he  gives  no 
authority  for  the  statement  Coal  was,  however,  but  little  used,  and  only  within  a  short  distance  of 
the  collieries. 

Hector  Boece,  writing  in  1526,  says — 

"In  Fiffe  ar  won  black  stanis,  quilk  has  sa  intoUerable  heit  quhan  thay  are  kendillit  that  they 
**  resolve  and  meltis  irne,  and  ar  thairfore  richt  proflStable  for  operation  of  smithis.    This  kind  of  blak  *  ^  «,! 
'*  stanis  are  won  in  na  part  of  Albion  hot  Allanerlie,  betwix  Tay  and  Tyue."|l 

Five  years  after  the  publication  of  Boece's  history  (1531)  a  formal  agreement  was  made  between  the 
convents  of  Newbattle  and  Dumfermline,  regarding  the  working  of  their  coal  in  the  neighbourhood  of 
Pinkie.    This  document  was  printed  by  the  Bannatyne  Club. 

In  Sir  David  Lindsay's  '^Satyre  upon  the  Three  Estatis,"  written  in  1585,  there  occur  several  Jain«Vn 
references  to  the  collieries  of  East  Lothian  as  places  which  would  be  familiar  by  name  to  a  large  ^•^•^"*' 
number  of  his  readers.  • 

The  coal  trade  of  Scotland  had  gradually  risen  to  such  importance  that  in  1568,  the  ninth  Parliament  Ma»y.Aj).iB». 
of  Mary,  we  find  the  following  order  that  no  coal  are  to  be  taken  out  of  the  country  under  pain  of 
confiscation  of  ship  and  cargo : — *'  In  consideration  of  the  great  multitude  of  coales  continuallie  caried 
"  furth  of  this  realme,  not  only  be  strangers,  hot  alswa  be  the  lieges  and  inhabitants  of  the  samyn, 
'*  quhilk  is  now  becummin  the  common  ballast  of  omptie  shippes,  and  gives  occasion  of  most  exorbitant 
*'  aearth  and  scantness  of  fewall.''  This  shows  that  coal  must  at  this  time  have  been  raised  in 
considerable  quantities. 

In  the  year  1579  the  Scottish  Parliament  found  it  necessary  to  ratify  and  approve  the  previous  a.d.'^stb. 
prohibition,  and  offer  a  reward  to  the  •*  reveiler  and  apprehender  of  the  contravenors  of  the  Acte." 

TTiirteen  years  afterwards  the  Parliament  were  still  anxious  to  guard  the  interest  of  the  collieries,  A.D.  i59f. 
and  we  find  them  passing  an  Act  "for  the  better  punishment  of  the  wicked  crime  of  setting  fire  in  coal 
"  benches,  be  sum  ungodly  piarsones,  upon  privat  revenge  and  despite." 

The  export  of  coal  continued  in  spite  of  legislation,  and  evidently  increased,  the  Acts  of  Parliament 
notwithstanding.  In  the  year  1597  the  Kinff  and  his  estate  were  given  to  understand  '^that  the  great  a.d.159t 
**  bume  coals  are  commonly  transported  form  of  this  realm  be  divers  and  sindry  persons,  &c"  It  was 
therefore  enacted  that  "  no  grite  bume  coile  (great  bum  coal,  that  is,  coal  in  large  pieces)  should  be 
"  exported  on  any  pretext,"  &c. ;  and  the  ships  were  to  be  confiscated,  and  the  shippers  kept  in  arrest 
during  His  Majesty  s  pleasure.  In  1598  we  find  the  coal  of  the  Brora  seam  worked  for  the  purpose  of  aj).i69«. 
supplying  fuel  for  the  salt-pans  erected  on  the  eastern  coast  of  Sutherland  by  Lady  Jean  Gordon. 

Coal  mining  progressed.  The  workings,  however,  were  carried  on  without  much  method,  with  very 
imperfect  machmery,  and  altogether  under  difficulties ;  many  of  them  arising  from  a  want  of  thought) 
many  from  a  desire  to  adhere  to  the  traditional  methods  of  mining,  and  more  really  from  the  very 
imperfect  machinery  kno\vn  in  those  days. 

In  the  spring  of  1621  we  find  the  Privy  Council  settling  the  price  of  each  horse-load  of  coal,  and  a.1).i<bi. 
determining  that  it  should  not  exceed  seven  shillings  Scots,  or  seven-pence  sterling.lT 

We  find  the  coal  proprietors  continue  troubling  the  Privy  Council  in  such  a  way  as  would  lead  to 
the  conclusion  that  the  collieries  were  not  very  profitable  concerns,  or  that  the  proprietors  were  very 
grasping  individuals.  We  have  the  Privy  Council,  upon  the  petition  of  the  landowner,  granting 
licences  to  export  coal,  and  other  advantages ;  which  appear  to  have  given  them  a  close  monopoly,  and 
to  have  made  the  fortunes  of  many  of  them;  but  we  cannot  discover  any  records  of  the  quantities  of 
coal  raised  or  exported  in  the  17th  century. 

The  privilege  of  exporting  coal  without  any  excise  duty  was  long  enjoyed  by  the  family  of  Halkit  of 
Pitferrane,  near  Dunfermline.     It  was  renewed  by  Queen  Anne,  and  ratified  by  her  Parliament  in  Anne  >ld.i707. 
1707.    This  family  continued  to  possess  it  until  1788,  when  it  was  purchased  from  them  bv  the 
Government  for  the  sum  of  40,000/.**    Machinery  had  by  this  time  been  introduced  into  the  scotch 
mines ;  but  gunpowder  had  not  even  yet  been  employed  in  working  the  coal. 

For  more  than  300  years  coal  appears  to  have  been  worked  around  the  town  and  neighbourhood  of 
Cuboss.  In  the  year  1510  we  learn  from  the  cartulary  of  Cambuskenneth  that  those  collieries  were 
subject  to  a  tithe  rent  In  the  17th  century  the  mining  operations  here  were  so  extensive,  and  the 
fact  of  their  being  worked  under  the  sea  was  esteemed  so  wonderful,  that  they  became  famous  all  the 
country  over.    James  YI.  in  1617  visited  this  district,  and  descended  the  Culross  Colliery,  and  as  the  James  Tinieir. 

*  Chalmers,  ii.  400. 

t  Bobertson  Index  to  the  Charters,  p.  47,  24. 

J  Chamberlain  Accoimts,  p.  496.    Tytler,  vol.  ii.  217. 

§  Bobertson,  p.  168,  29. 

II  BeUenden's  Boece.    Edit  Edinbnrgh  1821,  p.  xxxvi. 

%  Chambers'  Domestic  Annals,  vol.  i.  p.  519. 

**  Sinclair's  Statistical  Account  of  Scotland :  Art.  Dunfermline. 
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Story  goes,*  was  greatly  terrified,  fearing,  as  usual,  treachery  and  assassination.  This  mine  was 
Taylor,  the  wftter  Sufficiently  notorious  to  induce  John  Taylor,  the  water  poet,  to  describe  it  particularly  in  one  of  his 
*»°®*-  poems.     In  this  he  says,  "  They  did  dig  forty  feet  down,  right  into  and  through  a  roche.     At  last  they 

"  found  that  which  they  expected,  which  was  sea-cole.  They,  following  the  veine  of  the  mine,  did  diff 
^'  forward  still;  so  that  in  the  space  of  eight  and  twenty  or  nine  and  twenty  years  they  have  digged 
^^  more  then  an  English  mile  under  the  sea;  that  when  men  are  at  worke  bielowe,  an  hundred  of  the 
'*  greatest  shippes  in  Britaine  may  saile  over  their  heads." 

According  to  Taylor's  account  90  tons  of  salt  were  then  made  weekly  at  Gulross,  equal  annually,  at 
40  bushels  to  the  ton,  to  180,000  bushels;  a  quantity,  at  one  work  only,  equal  to  about  three  fourths  of 
the  whole  quantity  of  salt  now  manufactured  at  the  different  salt-works  on  the  Firth  of  Forth.  Ninety 
tons  of  coal  are  stated  in  Lord  Dundonald's  letter  to  be  required  for  making  S60  bushels  of  salt,  or  500 
tons  for  the  annual  make.  L^arge  quantities  of  coal  were  said  to  have  been  sent  to  London  from 
Culross  in  the  years  21  and  22,  while  the  Scots'  army  lay  at  Newcastle,  and  interrupted  the  trade  of 
the  river.  ,  •.  .  . 

In  1678  Sir  Robert  Cunningham  displayed  much  enlightened  enterprise  on  the  coast  of  Ayrshire,  by 
introducing  a  series  of  extensive  improvements  upon  his  colliery  of  Saltcoates.     Notwithstanding  a 

frant  from  the  Crown,  the  enterprise  of  Sir  Robert  was  not  rewarded  as  it  should  have  been,  as  we  nnd 
im  in  1700  selling  a  large  portion  of  his  estate.  J 

In  1690,  in  the  Parliament  of  )S/illiam  and  Mary,  it  was  declared  that  the  right  of  importing  foreign 
commodities  should  belong  only  to  the  royal  burghs,  and  that  the  corporations  should  enioy  the 
exporting  of  all  commodities,  except  ^' corns,  cattle,  horses,  sheep,  metals,  mineral  codb^  salt,  lime, 
*'  and  stone." 

About  this  time  Newcomen's  steam  engine  was  introduced  in  Scotland  for  pumping  water  from  the 
mines.  Much  additional  information  will  be  found  in  Bald's  View  of  the  Coal  Trtuie,  and  in  the  New 
Statistical  Account  of  Scotland. 

From  1745  we  obtain  a  more  exact  return  of  the  quantities  of  coal  sent  to  London  from  all  the 
several  districts  producing  coal  in  Scotland  until  1765.    This  will  be  seen  in  the  following  table : — 

The  Coals  bftught  into  the  Port  of  London  from  the  Scotch  Coalfield  in  each  of  the  following  Years. 

From  a  MS,  CusUm  House  Betum,  Feb.  13, 1865  :  Robert  Weston,  Collector ;  Robert  Simpson,  Comptroller.— /n  BeWs 

CdlecHon^  M.R.O. 


A.D.10T8. 


A.D.iaM. 


Steam  engine 
introduced. 


A.D.174S. 


Years. 


is 


hi 
I' 


A.D.1746tol7«. 


1745 
1746 
1747 
174S 
1749 
1750 
1751 
1758 
1754 
1755 
1756 
1757 
1758 
1759 
1760 
1761 
1762 
1768 
1764 
1765 


Tons. 

Tons. 

1 
Tons. 

— 

64 

1,694 

-.. 

215 

2,280 

— 

204 

1,516  1 

-^ 

79 

2,526 

— 

246 

2,719 

15 

ISO 

2,916 

M*. 

202 

8,759 

6 

2,699 

.» 

191 

3,286 

.. 

104 

3,442 

-. 

370 

3,298 

«« 

251 

2,048 

~. 

818 

3,086 

97 

1,588 

._ 

704 

2,729 



617 

1,698 



282 

1,739 

... 

305 

2,198 

— 

160 

2,507 

"~ 

756 

1,896 

Tons. 


Tons. 
286 


76 

42 

688 

589 

1,161 
623 

1,649 
760 

1,237 
980 
271 

1,176 
966 
599 

3,186 


P 


Tons. 

70 
101 
105 

27 


Tons. 
246 
277 


82 
24 

59 

25 

9 

88 

176 
141 
70 
76 
891 
56 
46 


242 

33 

234 

42 

52 

261 

208 

101 

87 

76 

846 

220 

76 

48 

98 
191 


Tons. 

87 


40 
867 
79 
20 
88 

89 

77 

156 

4 

85 

145 

808 


Tons. 


71 


46 
11 


Tons. 


47 
41 


I 


3^ 

•era 


Tons. 


3 
14 


Tons. 


10 


Tons. 


58 


Tons. 
2,360 
3,031 
1,825 
2,874 
2,998 
3,403 
4,069 
8,437 
4,700 
5,019 
4,475 
4,120 
4,784 
3,478 
4,901 
2,694 
3,270 
8,945 
8,628 
6,876 


0(MatU,A.D. 

iTtS. 


The  coal  tax  in  179S  pressed  most  une<^ually,  and  a  strong  feeling  was  rising  against  it.    From 
letters  addressed  to  Pitt  we  quote  the  following : — 

"  It  appears  from  the  Custom  House  books  that  the  amount  of  the  duty  received  in  Scotland  for  coals 
«  brought  coastways  from  January  6,  1790,  to  January  5,  1791,  amounted  to  10,287/.  2*.  1\d,\  the 
**  quantity  of  coals  so  carried  56,838  tons  18  cwt.    Duty  from  January  5,  1791,  to  January  5,  1792, 
'*  10,371/.  8«.  lOicf.;  quantity  of  coals  so  carried,  56,571  tons  10  cwt. 

*'The  duty  on  coals  brought  coastways  from  port  to  port  in  Great  Britidn 

is  per  chalder,  Winchester  measure  36  bushels  *  .  . 

Ditto  into  port  of  London  ..----- 

Coals  exported  to  Ireland,  per  chalder      ..... 

To  British  plantations         -  -  -  -  -  -  -    0    2    3"§ 

We  learn  that  "four  fifths  of  all  the  coals  imported  to  the  north  of  the  duty-free  district  of  Fort 
**  and  Tay  are  Newcastle  or  Sunderland  coals.  •  *  *  The  consumer,  whether  of  English 
^  or  Scotch  coals,  pays  at  present  prime  cost,  duty,  and  freight" 

*  Forsyth's  Beauties  of  Scotland.    Chambers'  Domestic  Annals  of  Scotland. 

t  Fennyles  Pilgrimage ;  or,  the  Moneyless  Perambulation  of  John  Taylor,  aUae  the  King's  Majesties  Water  Poet.  H6w  he 
travelled  on  foot  from  London  to  Edinborongh  in  Scotland,  not  carrying  any  money  to  or  fro,  neither  begging,  borrowing,  or  asking 
meat,  drink,  or  lodging. 

(  New  Statistical  Account  of  Scotland,  Ayrshire :  Art.  Stevenson. 

§  Letters  addressed  to  the  Right  Honble.  William  Pitt,  Chancellor  of  the  Exchequer  of  Great  Britain,  pointing  out  the 
iiMqaality,  oppression,  and  impolicy  of  the  taxes  on  goal  ;  and  a  substitute  for  these  taxes  on  all  coals  consumed  in  England  and 
8o<^land  i  also  a  substitnte  of  one  shilling  per  chalder  to  the  Duke  of  Richmond  by  King  Charles  II.    London,  1793. 
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It  will  be  seen  by  a  Table  given  in  Appendix  that  the  best  Newciistle  coal  was  sold  in  the  Firth  of  Forth  Apmndu. 
At  S68.  6d.  per  chaldron  of  64  cwt,  and  the  best  Forth  coals  at  2is.  Sd;  and  that  at  Aberdeen  the  best  ^"•^^p-^- 
Newcastle  was  $58.  6d,  while  the  Forth  coal  was  onl^  31^.  the  chaldron. 

Some  idea  of  the  state  of  the  coal  trade  at  this  time  may  be  formed  from  the  following  statement 
relative  to  the  estate  of  Lord  Dundonald  at  Culross: — 

^*  Four  distinct  and  separate  winnings  may  be  made  on  different  seams  of  coal,  and  the  coUierjr  at 
each  wining  may  be  carried  to  as  great  extent  as  any  one  colliery  on  the  Forth.  There  is  one  coUiery 
working  only  to  tlie  extent  of  12,000  Newcastle  chaldrons  annually,  which  from  Christmas  1790  to 
Christmas  1791  cleared  of  nett  profit  3,386t  at  the  then  inferior  price  of  coal."*  AJ).im. 

It  is  not  a  little  curious  to  find  it  asserted  that  the  extension  of  ironworks  will  ruin  the  coal  mines. 

"The  following  statement  is  necesary  to  enable  the  public  to  judge  of  the  injury,  in  one  point  of  ironworks  in 
light,  done  to  the  coal  owners  by  the  erection  of  ironworks.  There  are  two  blast  furnaces  at  Muirkirk,  sootund. 
two  at  Cleland,  three  at  Carmile  or  Clyde  ironworks,  in  all  seven  ;  of  which  there  are  five  at  present 
in  blast.  Each  blast  furnace,  blown  by  a  steam  engine,  consumes,  including  engine  coals,  workmen's 
coals,  and  coals  for  calcining  the  mine  or  ironstone,  at  least  9,000  tons  of  coa«  annually;  indSf  five 
blast  furnaces  will  consume  45,000  tons.^  And  as  on  an  average  each  collier  in  Scotland  does  not  turn 
out  above  eight  tons  of  coal  weekly,  it  will  require  112  colliers  to  work  the  above  quantity  of  coal, 
exclusive  of  other  colliers  and  miners  employed  to  sink  pits,  drive  mines,  and  work  the  ironstone  and 
limestone  for  the  furnace.  For  these  purposes  it  cannot  take  less  than  150  additional  hands ;  so  that 
five  blast  furnaces  will  require  262  colliers  and  miners,  formerly  employed  in  preparing  collieries  for 
work,  or  in  working  coals  for  the  domestic  consumption  of  the  inhabitants  of  Scotland.  This  evil  is 
only  begirming  to  be  felt ;  it  being  certain,  from  the  present  high  price  and  great  demand  for  cast-iron, 
as  well  as  from  the  peculiar  advantages  attending  many  situations  in  Scotland,  that  twenty  additional 
blast  furnaces  will  be  erected  in  Scotland  within  the  space  of  ten  years  from  present  date,  requiring  a 
supply  of  2,048  colliers  and  miners. 

"  This  supply  of  hands  must  either  be  drawn  from  the  collieries  now  working  coal  for  the  consumption 
of  the  inhabitants  of  Scotland, — ^in  which  case  coal  will  increase  in  price  above  any  calculation  now 
possible  to  be  made  ; — 

"Or,  erectors  of  ironworks  must  be  compelled  to  breed  hands  for  their  works,  by  being  prohibited 
by  Act  of  Parliament,  by  a  bill  to  be  brought  in  for  the  special  purpose,  from  employing  any  colliers 
now  employed  at  the  collieries. 

Ireland. — The  history  of  the  coal  trade  of  Ireland  is  a  very  modem  one.    The  following  extract  is  ieelakd. 
from  a  very  curious  book.t 

^'  One  coal  mine  hath  been  found  out  in  Ireland  a  few  years  since,  by  mere  hazard,  and  without  coai  in  Cu-iow. 
having  been  sought  for.  The  mine  is  in  the  province  of  Leinster,  in  the  county  of  Carlow,  seven  miles 
from  Idof,  in  the  same  hill  where  the  iron  mine  was  of  Mr.  Cfiristopher  Wandsworth^  of  whom  hath 
been  spoken  above.  In  that  iron  mine,  after  that  for  a  great  while  they  had  drawn  iron  oar  out  of 
it,  and  that  by  degrees  they  were  gone  deeper,  at  last  in  lieu  of  oar  they  met  with  sea  coal,  so  as  ever 
since  all  the  people  dwelling  in  those  parts  have  used  it  for  their  firing,  finding  it  very  cheap  ;  for  the 
load  of  an  Irish  car,  drawn  by  one  garron,  did  stand  them,  besides  the  charges  of  bringing  it^  in  nine- 
pence  only, — ^threepence  to  the  digger,  and  sixpence  to  the  owner. 

^^  There  be  coals  enough  in  this  mine  for  to  furnish  a  whole  country.  Nevertheless  there  is  no  use 
made  of  them  further  than  among  the  neighbouring  inhabitants;  because  the  mine  being  situated  far 
from  rivers,  the  transportation  is  too  chargeable  by  land.  These  coals  are  very  heavy,  and  bum  with 
little  flame,  but  lye  liKe  charcoal,  and  contipue  so  for  the  space  of  seven  or  eight  hours,  casting  a  very 
great  and  violent  heat  In  the  place  where  this  mine  standeth  do  lye  little  smith  coals  above  the 
ground  dispersed  everywhere  in  great  quantity,  from  whence  the  smiths  dwelling  in  the  parts  round 
about  did  use  to  come  and  fetch  them,  even  befoi^e  the  mine  was  discovered." 

Ireland  appears  to  have  derived  all  the  coal  used  in  that   country  from   the   coalfields  of  Great  ckmi  imported. 
Britain.    In  an  essay  on  the  trade  of  Ireland  we  find  the  following.}: 

'*  There  are  imported  yearly  from  Great  Britain,  in  English  and  Scotch  ships,  between  sixty  and 
seventy  thousand  tons  of  coals,  according  to  the  Custom  House  books,  for  wnich  we  pay  in  ready 
money  about  50,000^.,  which  sum  is  immediately  carried  off  in  specie,  and  the  ships  return  home  empty ; 
others,  not  without  good  reason,  make  the  quantity  of  coals  imported  to  be  near  a  third  part  more.  We 
are  apt  to  complain  of  the  colliers  carrying  off  so  much  of  our  money,  which  we  more  sensibly  feel  in 
the  loss  of  our  silver ;  and  yet  it  is  our  own  fault  that  we  lose  so  much  by  them,  since  it  is  in  our  own  power 
to  save  near  half  of  the  expense  by  becoming  our  own  carriers,  or  importing  the  coals  in  our  own 
shipping,  whereby  we  might  gain  the  freight,  and  merchant's  profit,  and  pay  only  %8.  per  ton  for  all  the 
cost  abroad." 

**  We  are  supplied  with  coals  from  Ermn  Saltcoats,  and  lately  from  Aran^  in  Scotland  ;  from  White- 
liaten^  Workington^  Parton^  and  Mossony  in  England;  from  Flint,  Swansey,  and  other  places  in  Wales'* 

The  author  then  proposes  that  the  city  oi  Dublin  should  raise  by  mortgage  of  the  city,  revenue 
6,000/.  or  7,000/.,  "and  tlierewith  purchase  yearly  at  the  cheapest  time  about  10,000  tons  of  cosds,  and 
•'  lay  them  up  in  several  parts  of  the  city  for  the  conveniency  of  the  inhabitants,  and  oblige  themselves 
"  to  sell  them  in  the  winter  at  18*.  a  ton." 

"  All  attempts  for  discovering  mines  of  coal,  and  conveying  them  by  water  carriage  to  the  places 
of  consumption,  ought  to  be  encouraged.    We  hope  the  design  of  making  a  navigable  communication 
between  Dungannon  and  Newry  may  succeed,  that  thereby  we  may  be  furnished  with  coals  of  our  own  Nowiy. 
country  for  our  own  consumption." 

*  Description  of  the  estate  and  abbey  of  Colrosa,  particularly  of  the  mineral  and  coal  property;  wherein  is  given  an  account  of  the 
coal  workings  at  Culross  since  the  year  1572,  together  with  a  description  of  the  coal-mining  field  of  the  Firth  of  Fordi;  showing 
that  the  Firth  coalowners  cannot  receive  the  smallest  injoiy  by  a  repeal  of  the  duty  on  coals,  whether  on  English  or  Scots  coal, 
imported  into  or  vended  in  Scotland,  &c.  &c.    Printed  at  Edinburgh,  1 793. 

t  A  Natiual  History  of  Ireland :  in  three  parts,  by  seyeral  hands,  Dublin.  Printed  by  and  for  George  Grierson  at  the  Two  Bibles  in 
B^^ex,  &c.  (1726.)  The  first  part  of  this  work  was  *'  Irehmd's  Natural  History,"  by  Gerard  BooU,  late  Doctor  of  Physic  to  the 
state  in  Iceland.  It  appears,  from  a  notice  by  his  brother  Arnold  Boote,  to  have  been  written  in  1645.  It  was  first  pubUsfaed  by 
Samuel  Hartlib,  Esq^  m  1652. 

t  Arthur  Dobb6'  Essay  on  the  Trade  of  Ireland  1 729. 
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The  authority  already  quoted,  writing  in  1728,  says :  "We  have  of  late  discovered  coal  ^«.^o  *it 
**  the  counties  of  Cork  and  Leitrim,  and  in  August  last  in  the  county  of  Kilkenny^  within  two  miles  of 
"  Leighlin  Bridge,  and  the  river  Barrow,  with  a  descent  all  the  way  to  it.  These  last  coals  may  be 
**  carried  down  the  Barrow  in  lighters  to  Boss  and  Waterford^  and  there  shipped  off  to  Dubliriy  where, 
"  considering  the  lastingness  of  tho  coal  (which  will  make  them  better  for  the  kitchen)  they  may  be 
**  had  cheaper  than  coals  from  Whitehaven,  or  any  other  place  abroad." 

At  this  time  a  considerable  trade  existed  between  Cumberland,  the  Isle  of  Man,  and  Ireland;  there 
was  also  some  trade  between  Scotland  and  the  North  of  Ireland.  Arthur  Dobbs  informs  us  *  that 
**  6  years  coals  at  14*.  per  ton,  42,059/.  05.  8rf.,'*  is  an  item  in  a  "  Medium  of  Imports/'  printed  in  "An  Essay 
"  on  the  Trade  and  Improvement  of  Ireland."  This  shows  that  at  that  period,  within  six  years,  Ireland 
received  upwards  of  60,000  tons  of  coal.  In  another  place,  the  "  imports  from  England "  give  coals 
30,000t,  and  "from  Scotland  and  Isle  of  Man"  coals  11,900/.  The  writer  continues,  "the  importations 
"  from  North  Britain  and  Isle  of  Man  vary  but  little,  consisting  chiefly  of  coals  and  tobacco,  for  which 
"  our  demands  are  pretty  constant  and  nearly  equal."  Such  is  a  somewhat  discursive  sketch  of  the 
condition  of  the  coal  trade  to  the  end  of  the  last  century. 


Ooalniedin 
make  of  pig  iron, 
1740 


IRON  MANUFACTURE  IN  RELATION  TO  THE  CONSUMPTION  OF  COAL. 

The  history  of  our  iron  manufacture  incidentally  furnishes  us  with  the  means  of  estimating,  although 
only  api)roximately,  the  progress  of  coal-mining.  We  have  already  noticed  the  result  of  the  experiments 
for  malcing  iron  with  coal.  If  we  advance  to  1740,  when  the  returns  assume  more  the  appearance  of 
being  correct,  we  find  a  change  setting  in.  The  flourishing  and  extensive  works  of  Dudley  no  longer 
existed, — tlie  300  blast  furnaces,  mentioned  by  him,  were  now  diminished  to  59,  and  their  total  annual 
produce  to  17,360  tons,  or  not  quite  800  tons  from  each  furnace,  as  is  further  shown  in  the  following 
table,  distinguishing  the  number  of  furnaces  in  blast  and  the  make  of  iron  in  each  county  in  the 
year  1740  :t 


Number  of 
Fnmaces. 

Tons. 

Brecon    •            •             - 

2 

600 

Glamorganshire 

2 

400 

Carmarthenshire 

1 

100 

Cheshire 

3 

1.700 

Denbighshire 

2 

550 

Gloucestershire    - 

6 

2,850 

Herefordshire 

3 

1,350 

Hampshire 

1 

200 

Kent 

4 

400 

Monmouthshire   - 

2 

900 

Nottinghamshire     - 

1 

200 

Salop 

6 

2,100 

Worcestershire 

2 

700 

Sussex          -          -        - 

10 

1,400 

Warwickshire 

2 

700 

Yorkshire        -        -       - 
Total 

^ 

1,400 

59 

17,350 

The  annual  average  of  each  furnace  was  therefore  294  tons,  but  we  suspect  some  of  these  were  still 

using  charcoal.    The  Sussex  furnaces  were  certainly  doing  so. 
Maorf  gig  iron        The  following  Retums,  obtained  from  original  documents,  give  the  make  of  iron  in  Yorkshire  at 
"*          ^        Bowling,  Low  Moor,  and  Shelf,  for  six  or  seven  years. 

Name. 

Date. 

Average  annual 
make. 

Tons. 

Low  Moor 

1773 
1793 
1794 
1795 
1796 
1797 

1761 

2196i 

2152i 

2578J 

2177 

2658J 

Shelf  near  Halifax 

from  1795  to  1798 

3442 

Proprietors,  Messrs. 
Aydon  and  Ell- 
well.  These  iron 
works          were 
bought    by    the 
Low  Moor  Co. 

Bowling 
Rotherham 

from  1795  to  1798 

1798 

in  1797 

3000 

maximum. 

*  Arthur  Dobbs:  An  Essay  on  the  Trade  and  Improyement  of  Ireland.    Dublin,  MDCX!XXIX. 

t  History  of  the  Iron  Trade  from  the  earliest  records  to  the  present  period.    By  Harry  Scriyenor  (1854),  1740. 
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Minutes  exist  of  meetings  of  the  principal  iron  masters  of  York  and  Derby  shire,  at  Sheffield,  Meetings  or  iron 
August  11th,  1799  ;  at  Bamsley»  March  6th,  1800,  Joseph  Dawson*  chaurman.  At  a  meeting  held  in  mMterB.i797. 
Wakefield  in  1797,  we  find  eleven  ironmasters  were  present,t  representing  as  many  ironworks. 
Mr.  Rose  wrote  to  Mr.  Hardy  of  Low  Moor,  in  November  1797,  that  the  iron  made  in  Yorkshire  was 
supposed  to  be  about  200,000  tons  ;  and  Mr.  John  Hustler  of  Bradford  writes  to  Mr.  Dawson  of 
Low  Moor,  about  the  end  of  the  last  century,  that  the  counties  of  York  and  Lancashire  consume 
about  1,500,000  tons  of  coal,  and  that  the  consumption  of  England,  exclusive  of  London,  was  three 
times  that  amount,  or  four  million  and  a  half. 

Many  of  these  were  charcoal  furnaces,  but  one  by  one  they  died  out.  lu  some  districts  the  wood  was 
exhausted;  in  others,  the  iron  master  was  prohibited  from  using  it;  and  in  others  the  use  of  charred 
coal  (coke),  by  reducing  the  price  of  pig  iron,  compelled  the  charcoal  iron  maker  to  abandon  or  to  alter 
his  mode  of  manufacture.    The  following  tables  show  the  actual  condition  of  things  in  1788. 


Chaucoal  Pig  Iron. 


Number  of 
Fomaces. 

Tons  of 
each. 

Total  in 
each  County. 

Gloucestershire 

4 

650 

2,600 

Monmouthshire     • 

3 

700 

2,100 

Glamorganshire 

3 

600 

1,800 

Carmarthenshire 

1 

400 

400 

Merionethshire 

1 

400 

400 

Shropshire 

3 

600 

1,800 

Derbyshire      .        -        - 

1 

300 

300 

Yorkshire 

1 

600 

600 

Westmoreland 

1 

400 

400 

Cumberland 

1 

300 

300 

Lancashire      -        «        - 

3 

700 

2,100 

Sussex     -            -            - 
Total 

2 

150 

300 

24 

— 

13,100 

Average  produce  from  each  furnace  545  tons. 
Coke  Pig  Iron. 


Shropshire 
Staffordshire 
Derbyshire     - 
Yorkshire 
Cumberland    - 
Cheshire 
Glamorganshire 
Staffordshire 


Total 


Number  of 
Furnaces. 


21 
6 
7 
6 
1 
1 
6 
3 


53 


Make  of 
each. 


1,100 
750 
600 
750 
700 
600 

1,100 
800 


Total  in 
each  County. 


23,100 
4,500 
4,200 
4,500 
700 
600 
6,600 
1,600 


48,200 


Average  produce  of  each  furnace  909  tons. 


Total  of  charcoal  pig  iron 
Do.   of  coke  pig  iron 


13,100 
48,200 


Ghareoal  iron, 
1788. 


Coke  pig  iron, 
1788. 


Or  in  England  and  Wales,  pig  iron         -    61,800 

At  this  time  there  were  erected  in  the  Western  Highlands  two  charcoal  furnaces,  one  at  Goatfield 
and  one  at  Bunawe  (this  furnace  is  still  in  existence,  belonging  to  Harrison,  Ainslie,  &  Co.,  of  Ulver- 


^  Joceph  Dawson  was  the  founder  of  the  Low  Moor  Iron  Works. 

t  At  a  Meeting  held  Norember  18ih,  1797,  at  the  White  Hart  Inn,  Wakefield,  to  petition  against  Mr.  Pitt's  proposed  tax  ©n 
iron  at  the  furnace. 

Present: 
Mr.  Walker,  Botherham  Furnaces. 

„  Cockshntt,  Hathwaith« 

yf  Sales,  Brightside  Iron  Works.] 

„  Cook,  Eilnhunit  Forge. 

„  Chambers,  Shelf  Furnaces. 

„  Firth,  Sheffield. 

„  Stnrges,  Bowling. 

„  D.  Hardy,  Low  Moor. 

„  Darwin,  Elsecar. 

„  Becroft,  EirkstaU.  ' 

„  Emmett,  Birkenshaw. 
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GurroDiron         Btone),  producing  700  tons  per  annum  each.    I'here  were  also  at  this  time  at  Carron  four  furnaces 
^^^^  making  pig  iron  with  coke,  and  two  furnaces  at  Wilsontown  and  Cieugh.    At  these  furnaces  5,600  tons 

of  coke  pig  iron  were  made,  and  1,400  tons  of  charcoal  iron  at  those  first  named.    This  will  make  the 
total  produce  of  pig  iron  by  the  use  of  coke : — 

England  and  Wales        -  .  -  .  .  .    48,200  tons. 

Scotland  ------  .      5,600 

53,800 


This  will  have  required  not  less  than  876,000  tons  of  coal,  probably  400,000  tons. 

DaTidMuahet.         There  were  at  this  time  (1788)  60  melting  refineries  for  working  with  coke,  making  not  less  than 
^''^  16,600  tons,  using  above  100,000  tons  of  coal;  therefore,  at  least  500,000  tons  of  coal  were  coked  and 

used.    The  authority  quoted  says,  that  "from  this  time,  1788,  the  quantity  of  iron  made  began  to 
^^  "  double  itself  every  eight  or  1 0  years,  having  in  1796,  by  the  excise  returns,  amounted  to  167,321 

**  tons."    This  quantity  would  for  all  purposes  have  required  nearly  a  million  tons  of  coal  for  its  pro- 
duction.    Refiecting  upon  this  rapid  increase,  Mr.  Mushet  writes  :* 

"  Were  it  necessary  to  excite  attention  to  a  subject  so  interesting  in  a  national  point  of  view,  I  might 
"  state,  by  way  of  contrast  to  the  former  yearly  make  of  17,350  tons  (1740),  that  there  are  manu- 
*'  factured  now  nearly  half  a  million  tons  of  pig  iron,  in  the  various  manipulations  attending  which  at 
"  least  5,000,000  of  tons  of  pit  coal  are  consumed."  This  is  probably  somewhat  in  excess  of  the  true 
quantity, 
piottonooaiand  Plott's  Historv  of  StaflFoxdshire  affords  but  a  small  amount  of  information  respecting  the  quantity 
iroiurtx>ne,i886.  of  coal  produced.  The  date  of  publication  is  1686  ;  it  would  therefore  have  been  satisfactory  to  have 
found  from  so  good  an  observer  some  account  of  the  coal  produce  of  those  days.  He  tells  us  that 
around  Wednesbury,  Dudley,  and  Sedgley  '*more  commonly  there  are  12  or  14  colerys  at  work,  and 
'*  twice  as  many  out  of  work,  within  10  miles  round,  some  of  which  afford  2,000  tuns  of  coal  yearly; 
*'  others  three,  four,  or  five  thousand  tuns,  the  upper  or  topmost  beds  above  the  ironstone  lying  some- 
"  times  ten,  eleven,  and  twelve  yards  thick;  nay,  I  was  told  by  Mr.  Persehouse  of  Nether  Gournall 
**  that  in  his  grounds  at  Minffsaley  in  the  parish  of  Sedgley,  in  a  place  called  MoareJieldSi  the  bed  of 
"  coal  lyes  14  yards  thick,  in  so  much  that  some  acres  of  ground  have  been  sold  hereabouts  for  a  100 
"  pound  per  acre.  I  was  informed  of  one  acre  sold  for  150  pound;  and  well  it  might  be  so,  since  out 
^*  of  one  single  shaft  there  have  sometimes  been  drawn  500  pounds  worth  of  coal.  Nor,  indeed,  could 
"  the  country  well  subsist  without  such  vast  supplies,  the  wood  being  most  of  it  spent  upon  the  iron- 
**  works;  for  it  is  here  thotight  not  only  Jit  for  the  kitchen^  but  aU  odier  o^ces,  even  to  the  parlour  and 
"  bedroom.^'  Leland  notes  of  Wednesbury,  "  Se  coles  there,"  and  "  At  Walleshall  be  pittes  of  se  cole, 
"  pittes  of  lyme,  that  serve  also  Southtown,  four  miles  off.  There  is  also  yren  owre."  From  this  it  is 
evident  that  coal  for  all  domestic  uses  was  coming  into  general  request! 

Plott  informs  us  that  coal  was  used  in  the  glass  houses,  salt  works,  for  brick  making,  a  clump  of 

The  making  of     ^  ^y^^  bricks  requuTiig  *'  about  seven  tunns  of  coal,"  and  "  for  maulting."   He  continues : — "  They  have 

Coke.  «  a  wav  of  charing  it  (if  I  may  so  speak  without  a  solecisme)  in  all  particulars  the  same  as  they  do 

'^  woo^  whence  coal  is  freed  from  these  noxious  steams  that  would  otherwise  give  niauU  an  ill  odour. 

**  The  coal  thus  prepared  they  call  coake^  which  conceives  as  strong  a  heat  almost  as  charcoal 

"  itself.''t 

T*ik6.ifl74-«.  At  Talke,  Cambden  informs  us,  '*Mr.  Thomas  Pool,  in  a  little  piece  of  land  in  this  parish  left  him 

**  by  his  father  (who  had  twenty  years  before  dug  for  a  coal  mine  with  no  success),  found  one,  which 

**  in  the  years  1674  and  1675  yielded  him  800?.  clear  profit" 

In  the  Philosophical  Transactions  for  1712  there  is  a  paper  by  Mr.  Fettiplace  Sellers,  F.R.S.,  giving 
a  section  of  the  strata  near  Dudley.    This  only  shows  that  the  collieries  were  well  opened  out. 

Shbopshire. — In  1746  the  Rev.  Mr.  Mason,  Woodwardian  Professor  at  Cambridge  writes: 

"  Several  attempts  have  been  made  to  run  iron  ore  with  pit  coal.  I  imagine  it  hath  not  succeeded 
anywhere,  because  we  have  had  no  account  of  its  being  practised;  but  I  find  that  Mr.  Ford,  from  iron 
ore  and  coal,  both  got  in  the  same  dale,  makes  iron  brittle  or  tough,  as  he  pleases;  there  being  cannon 
thus  cast  so  soft  as  to  bear  turning  like  wrought  iron." 

Mushet,  writing  in  1840,  express  his  belief  that  Dudley's  statement  in  the  ^'Metallum  Martis"  was 
highly  exaffi^rated.  Dudley  states  that  not  less  than  300  blast  furnaces  were  smelting  iron  ore  with 
charcoal.    Mushet  writes: — 

*'From  a  paper  in  my  possession,  supposed  to- have  been  framed  about  the  time  of  the  South  Sea 

"  Bubble        •        •        *        (previously  to  the  use  of  pit  coal)        •        •        ♦,  we  find  the  300 

Blast  furnaces  of  *'  charcoal  blast  fnmaces  of  Dudley  diminished  to  59,  yielding  upon  an  average  about  294  tons  of  pig 

Dudley,  leao.       it  Jj.qjj  a  yggj  each,"  the  total  quantity  of  pig  iron  made  yearly  bemg  17,350  tons.     Mushet  also  informs 

us,  that  there  were  100  forges  at  this  time,  which  made  about  12,060  of  malleable  iron,  ^^  being  }  of  a 

**  ton  less  per  week  to  each  forge  than  was  assigned  by  Mr.  Dudley  about  100  years  before.'? 

Dud  Dudley  appears  to  have  made  good  pig  iron  from  pit  coal  about  1620.  Then  "  the  process  fell 
"  asleep,  and  was  not  recovered  with  any  success  until  about  the  year  1740,  a  lapse  of  120  years. 


*  Dayld  Mushet,  "  On  the  flnt  pTodaetion  and  use  of  cast  iron/'  1840,  p.  891. 

t  The  Natural  History  of  Staffordshire.  By  Robert  Flott,  LL.D.,  Kcaxr  of  the  Ashmolean  Moseum,  and  Ftofessor  of  Chemistry 
in  the  University  of  Oxford.  Anno  MDCLXSXVI.  Quoted  by  Cambden,  Magna  Britannia,  vol.  Y.,  Staffordshire,  p.  26.  Again 
Cambden  quotes  this  from  Fiott,  ibid.,  p.  45.    Ldand,  YIL,  p.  39. 

X  Cambden,  Magna  Britannia,  vol.  V.,  p.  91.  A  description  of  the  several  strata  of  earth,  stone,  coal,  &c.  found  in  a  coal  pit  at 
the  west  end  of  Dudley,  in  Staffordshire,  by  Mr.  Fettiplace  BeUers,  F.R.S.  To  which  is  added  a  table  of  the  specific  gravity  of  each 
stratum.  By  Mr.  F.  Hankshee,  F.R.S.,  communicated  by  Dr.  Hans  Sloane,  B.S.  Seer.,  voL  XXVII.,  p.  .541.  «  A  letter  from  the 
Bev.  Mr.  Mason,  Woodwardian  Professor  at  Cambridge,  and  F.R.S.,  to  the  Fr.  R.S.,  concerning  spelter  melting  iron  with  pit  coal, 
and  a  tumm^  well  at  Broseler." — FhiL  Trans.,  vol.  XLIV.,  p.  2,  p.  879.  Papers  on  Iron  and  Steel,  practical  and  experimental.  A 
series  of  origmal  communications  made  to  the  Philosophical  Magazine,  chiefly  on  those  subjects.  By  David  Mushet,  1S40.  David 
Mushet, "  Papers  on  Iron,  1S40,  p.  43." 
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^.^  From  ibis  period  until  the  year  1788  I  have  not  found  any  statement  of  the  annual  produotion  of 
*'  pig  and  bar  iron  in  Britain." 

We  have,  however,  given  to  us  by  the  same  author,  some  tables  showing  the  relative  values  of  char- 
coal and  coke  in  iron  making;  and  from  tEese  we  can  readily  make  our  calculations. 


Coke  piff  iron. 


Chanotl pig  iron. 


Coke. 

1  ton  of  2^240  lbs.  clod  coa*  coke  produces  1,040  lbs  of  pig  iron. 
1        „        „  splint  coal  coke       „         840  „ 

1        ,,        ,,  mixed  coals  coked ,,         702  ,, 

Wood  Charcoal. 
1  ton  of  2,240  lbs.  produces  2,072  lbs.  pig  iron. 

The  reducing  power  of  charcoal  being  considerably  greater  than  that  of  the  best  coke. 

1  ton  of  2,240  lbs.  of  carbonated  pig  iron  requires  coke  of  clod  coal  4,824  lbs.  6. 

1  ton         „               „               „               „            „    of  splint  coal  5,978         S. 

1  ton         „               „               „         '      „            „    of  mixed  7,147         6. 

1  ton         „               „               „               „            „    of  wood  charcoal  2,422. 

According'  to  this,  when  Mr.  David  Mushet  wrote,  nearly  four  tons  of  coke  were  required  for  the 
production  of  a  ton  of  pig  iron.  '^  Five  tons  of  coal  to  a  ton  of  pig  iron  was  the  case  30  years  ago 
{ix.  in  1810)  in  Staffordshire."* 

The  following  remarks  on  the  relative  positions  of  wood  and  coal  are  so  much  to  the  point  of  our 
inquiry,  that  we  quote  the  passage : — 

'^  A  charcoal  blast  furnace  which  smelts  the  whole  year  round,  and  occasionally  makes  forge  pigs  and  ^J[^S*|^i^'£^^ 
carbonated  iron  to  the  amount  of  1,000  tons  annually,  will  consume  16,000  sacks  of  charcoal,  which 
may  be  estimated  at  1^  cwt  per  sack,  or  1,200  tons,  or  2,688,000  lbs.  This,  divided  bv  18*75  lbs.,  the 
pounds  in  a  cubic  foot,  gives  for  the  quantity  of  timber,  in  cubical  feet,  143,860.  In  tne  present  state 
of  the  woods  which  are  attached  to  ironworks,  one  acre  will  not  yield  more  than  1,200  cubical  feet  of 
timber.  To  ensure  the  annual  quantity,  ^rloo^'  nearly  120  acres  of  land  would  require  every  year  to 
be  cleared,  or  at  18  years'  growth  1,400  acres  would  be  requisite  to  form  with  care  an  unfailing  source 
of  supply,  and  at  the  rate  of  4/.  per  ton  the  fuel  would  cost  4,800/.  Let  this  be  compared  with  a  blast 
furnace  manufacturing  the  same  quantity  and  quality  of  coke  pig  iron.  The  average  quantity  will  be 
nearly  six  tons  of  sphnt  coal,  or,  as  they  lose  50  per  cent,  in  charring  three  tons  of  coke,  x  1,000  tons 
of  pigs  =  3,000  tons  of  coke,  wUch  at  the  highest  price  stated,  11«.  Uie  ton,  amounts  to  1,6502.,  or  less 
than  the  charcoal  1,150/." 

In  1796  Mr.  Pitt  proposed,  as  we  have  already  stated,  to  lay  a  tax  upon  coals,  to  be  paid  without 
exception  at  the  pit's  mouth.  Dr.  M'Nab  was  appointed  chairman  of  a  committee  to  resist  the  tax, 
and  to  watch  over  the  interest  of  the  iron  masters.  A  Committee  of  the  House  of  Commons  was  ap- 
pointed, facts  were  collected,  and  witnesses  examined.  The  measure  was,  however,  finally  abandoned. 
The  following  table  arose  out  of  that  inquiry : — 


AD.  1810. 


Hake  of  pif(  iron, 
1798. 


Counties  in 
England  and  Wales. 


Cheshire 

Cumberland 

Derbyshire 

Herefordshire 

Gloucestershire 

Yorkshire 

Shropshire 

Wales,  N.  and  S. 

Staffordshire  - 

Sussex    - 

Total 


Number  of 
Fornaoes. 


2 

4 

3 

6 

2 

22 

23 

28 

14 

1 


104 


Excise  Betormi 

of  Pig  Iron 

mi^e. 


Tons. 

4,710 

6,144 

2,138 

2,850 

380 

21,984 

68,129 

45,994 

15,820 

172} 


167,321} 


Mr.  David  Mushet  gives,  in  connexion  with  this  table,  '^supposed  quantity  by  the  trade/*  as  183,950 
tons,  and  "actual  returns"  108,793  tons.  Since  there  is  no  information  given  as  to  the  way  in  which 
the  information  was  gained,  we  feel  compelled  to  adhere  to  the  excise  return. 

Scotland  returned  this  year  17  furnaces  as  producing  16,086  tons,  making  a  total  annual  produce  of  Blast  flmiMefi  in 
1 83,407  i  tons.    Eight  years  previously  there  were  24  charcoal  furnaces  in  blast    We  are  not  enabled  ***•*"**• 
to  determine  accurately  the  number  or  charcoal  furnaces  in  blast  in  1796;  but  we  are  disposed,  from  a 
careful  examination  of  all  the  information  we  can  obtain,  to  believe  they  had  been  reduced  to  ten.    If 
this  was  the  case,  there  were  94  furnaces  using  coal,  and  producing  not  less  than  157,000  tons  of  pig 
iron.    According  to  the  returns  given  this  would  require  an  average  consumption  of  nearly  three  tons 


*  On  the  progress  of  the  mann&ctare  of  iron  witli  pit  ooaL    David  Mnshet,  Paper  on  Iron  and  Steel,  pp.  407-8. 
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of  coke  to  the  ton  of  iron,  or  not  less  than  785«000  tons  of  coal  would  be  consumed  in  the  blast  fUTllAce. 
In  the  six  years  foUowinfT)  Mr.  D.  Mushet  says  furnaces  were  either  built  or  building^- 

-  40 

-  7 


England  and  Wales 
Scotland 


pie  iron,  1788  to 
1800. 


47 

The  produce  when  these  were  completed,  about  1800  or  1802,  would  be  considerably  increased* 

The  following  is  an  approximate  summary  of  the  pig  iron  manufacture  at  the  end  of  the  last 
century : — 

Tons.  Tons.  Tons. 

1788.    Pig  iron  made    -       53,800        Coke  used    -    376,000  =  to  coal  -       752,000 

1796.  „  -      157,000  „  -    785,000  =     „  -     1,500,000 


1800-2. 


170,000 


-     850,000  = 


-     1,700,000 


Appoi 
p.  15. 


blast. 


into  No.  M^       We  find  from  a  return  given  by  Farey  in  1806  that  there  were  in  Derbyshire  12  furnaces  ia 
making  10,329  tons  of  pig  iron.    Most  of  those  give  the  erection  of  the  works  of  1786  and  1799. 

From  die  years  1788  to  1800  not  less  than  16,500,000  tons  of  coal  will  have  been  consumed  in  the 
manufacture  of  pig  iron  in  the  blast  furnaces  of  the  Udited  Kingdom ;  and  in  the  manufacture  of  this 
pig  iron  into  bar  or  merchant  iron  a  similar  quantity  of  coal  will  have  been  consumed.  We  may  there- 
fore fairly  estimate  that  thirty  millions  of  tons  of  coal  were  burnt  in  this  industry  alone  within  the  last 
twelve  years  of  the  eighteenth  century. 


An  esiimnU  of 
the  quantity  of 
coal  produced 
from  1660  to  1780 


The  Durham  and  Northumberland  coalfield  for  a  long  period  appears, — as  nearly  as  we  can  make  out 
from  the  imperfect  returns  which  exist, — ^to  have  produced  about  a  quarter  of  the  coal  yielded  by  the 
United  Kingdom. 

In  1778  the  vends  of  the  northern  ports  were  considerably  less  than  two  million  tons.  Therefore, 
regarding  the  above  proportion  as  being  nearly  correct,  the  production  of  this  island  at  that  time  would 
not  advance  to  7,000,000  tons. 

With  a  full  appreciation  of  the  uncertainty  of  this  kind  of  computation,  we  may  venture  to  eatimate 
the  production  of  the  kingdom  in  the  earlier  years  of  the  last  century  as  follows : 


Years. 

Vends  of 

Estimated  Produce 

Northern  Ports. 

of  Kingdom. 

Tons. 

Tons. 

1660 

637,000 

2,148,000 

1700 

653,000 

2,612,000 

1750 

1,193,457 

4,773,828 

1770 

1,551,350 

6,205,400 

1780 

1,606,244 

6,424,976 

The  constancy  of  the  proportion  existing  between  the  coal  imported  into  London,  and  the  vends  of 
the  northern  ports  for  the  years  given,  enables  us,  without  much  fear  of  error,  to  compute  the  quantities 
for  other  years,  of  which  we  cannot  discover  a  return.  Thus  we  obtain  the  following  quantities  as  an 
approximation  to  the  coal  produced  in  the  United  Kingdom  in  the  years  given : 


1786 
1790 
1795 
1800 


-  6,888,712  tons. 

-  7,618,760    „ 

-  10,681,728    „ 

-  10,080,800    „ 


If  we  carr^  our  computation  still  further,  accepting  the  data  which  we  have  given  as  being  fairly 
reliable,  it  will  be  seen  that  from  the  time  of  Charles  II.  to  the  first  year  of  the  present  century  we 
produced,  used,  and  exported  not  less  than  700  millions  of  tons  of  coaL  The  quantity  of  coal  worked 
before  the  middle  of  the  17th  century  cannot  now  be  ascertained ;  it  can  scarcely  be  guessed  at  But 
from  a  careful  study  of  all  the  evidence  which  has  been  given,  and  some  collateral  evidence,  which  has 
not  been  thought  of  sufficient  value  for  publication,  we  are  disposed  to  believe  that  between  1 500  and  1660 
the  mean  annual  productions  of  all  the  coalfields  of  the  kingdom  could  not  have  been  less  than 
1,000,000  tons,  iicceptmg  this  computation,  and  believing  that  if  it  errs,  the  error  is  not  in  excess,  this 
country  will  have  produced  in  the  three  centuries  before  1800  not  less  than  850,000,000  tons  of  coal. 
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CHAPTER  IIL— PRODUCTION  OF  COAL  FROM  1800  TO  1850- 

During  the  last  half  of  the  eighteenth  century  we  have  an  example  of  the  rapid  extension  of  the  Cuiaioonrtnio' 
means  of  internal  communication.^   The  period  when  canal  construction  was  the  greatest  was  between  ******* 
1755  and  1800,  as  we  have  shown  in  the  list  of  canals  in  the  Appendix,  and  this  naturally  led  to  a  con-  Appendix, 
siderable  extension  of  our  coal  trade,  and  to  increased  activity  m  British  manufacture  in  general.  No.M,p.ii. 

"  The  effect  of  opening  lines  of  inland  navigation,  when  formed  upon  proper  scientific  principles,  and 
executed  with  due  economy,  has  been,  on  the  concurrence  of  all  testimony,  the  extension  of  improved 
agriculture,  the  equalization  of  prices  of  fuel  and  provisions  in  different  districts,  the  diminishing  the 
danger  of  scarcity  in  both  of  these  necessaries  of  ufe,  and  advancing  the  general  improvement  of  the 
condition  of  the  people,  by  the  creation  of  a  new,  vigorous,  and  continued  demand  for  labour."* 

That  England  should  have  waited  so  lon^  before  she  beffan  those  works  which,  when  once  begun, 
she  carried  forward  with  energy,  is  not  a  little  curious,  as  exhibiting  that  inertia  which  appears  to  be  a 
marked  characteristic  of  the  Celtic  mind,  even  when  the  stream  of  the  race  has  diverged  from  the  main 
line,  and  become  mixed  with  the  flow  from  other  sources.!  With  strong  conservative  tendencies,  the 
race  clings  to  the  groove  in  which  its  forefathers  moved,  until  the  mind  can  no  longer  blind  itself  to 
the  necessity  of  leaving  it  This  conviction  having  once  gained  possession  of  the  mind,  the  Englishman 
begins  to  move  with  energy,  and  rapidly  acquires  a  momentum  which  carries  him  onward  through  all 
difficulties,  and  enables  him  to  succeed  in  whatsoever  he  undertakes.  This  peculiarity  was  especially 
shown  in  relation  to  canals. 

Up  to  1755,  when  a  canal  from  Sankey  Brook  to  St  Helen's,  about  11  miles  in  length,  was  began,  Saiik£j  Brook, 
little  had  been  done  beyond  maintaining  in  a  satisfactory  condition  our  navigable  rivers.     We  have  ^^" 
shown  in  the  table  referred  to  how  rapidly  between  1755  and  1780  the  construction  of  canals  was  pro-  Appendix, 
ceeded  witli,  and  we  have  constructed  another  table  showing  that  between  1800  and  1827  forty-four  ^•*^p-i*' 
canals  or  improvements  of  rivers  had  been  projected,  received  the  Royal  Assent,  and  were  mainly  ij2*S^i6. 
constructed.    The  result  of  these  improvements  in  inland  navigation  was  soon  seen  in  the  increased 
distribution  of  the  coal  from  the  inland  counties  over  those  parts  of  the  kingdom  which  were  remote 
from  the  coalfields. 

We  have  diligently  sought  for  returns  of  the  quantities  of  coal  carried  from  the  coalfields  by  the 
canals  when  they  were  first  constructed.    There  has  been  but  little  information  preserved  upon  which 
any  reliance  can  be  placed.    We  have  been  furnished  with  the  (quantities  of  coal  passing  along  the 
Erewash  canal,  which  was  constructed  about  1778,  commencing  m  the  river  Trent,  and  joining  the  Erewiahv&uey 
Cromford  canal  near  Langley  Bridge.    This  canal  was  designed  and  executed  chiefly  by  the  owners  of  the  ?|^'  ^^'^^ 
extensive  collieries  situated  on  its  line  and  at  its  northern  extremity.    The  following  statement  suffices  NoB.£^t^9i. 
to  show  the  rate  of  increase  in  the  traffic  of  coal  on  this  canal.    The  annual  statement,  until  the  railway  PP-^andw. 
in  connexion  with  it  was  constructed,  appears  in  the  Appendix :  ▲ppendiz. 

1803 254,268  tons.  iro.a8.p.i6. 

1813 301,345    „ 

1823        .--.--    319,873    „ 

1833 316,187    „ 

1843        .  -  -  -  -  -     330,869    „ 

1848 427,670    „ 

The  local  land  sales  are  hot  included  in  these  quantities;  nor  are  the  quantities  of  coal  used  in  the 
district  for  iron  making  piu*pos68  given.  It  is  not  easy  to  estimate  either  of  those  with  such  information 
as  is  preserved.  In  1849  the  raUway  was  opened,  and  the  sudden  extension  of  the  Derbyshire  and 
Nottinghamshire  coal  trade  became  at  once  apparent,  as  will  be  shown  in  a  future  page.  The  extent 
of  the  coal  workings  in  Derbyshire  and  the  immediately  adjoining  counties  about  this  period  will  be  seen 
by  referring  to  ttie  lists  of  pits  given  in  the  Appendix.  As  the  number  of  collieries  now  given  (1869) 
in  the  inspection  district  of  Mr.  Thomas  Evans,  which  embraces  Derbyshire,  Nottinghamshire,  War-  ^^  ,„„„,„, 
wickshire,  and  Leicestershire,  amounts  to  192,  and  as  the  numbers  given  in  one  (Farcy's)  list  amounts  thTo^^aTiri 
to  283,  and  in  the  other  (Glover's)  to  242,  it  must  be  e:    "  "      '   "        '  "  *k^tt«,*^ 

those  lists,  but  in  the  later  one  the  name  of  the  colliery 
lists  extend  to  some  collieries  in  Yorkshire,  Lancashire, 

have  ho  actual  return  of  coal  raised,  but  we  are  enabled  to  found  some  conclusions,  upon  the  informa- 
tion given  in  those  lists,  in  connexion  with  other  returns,  which  enable  us  to  arrive  at  the  conclusions 
which  are  to  follow. 

DEaBTSHiRE  produced,  according  to  Farey,  in  1808,  for  the  twelve  months  ending  June:—  DerbyaWw, 

Hard  coals        -  -  .  •    205,006  tons.  A.D.18O8. 

Soft       „  ....      37,289    „ 

Cobbles,,  ....      27,161    ,• 


269,456 


Lyson  gives  the  same  return,  adding  that  they  were  "exported  by  the  Cromford,  Derby,  and  lorwnBritMii^ 
Erewash  canal  and  Trent  navigation."    Farey  gives  the  value  of  the  above  coal  and  of  24,834  quarters 
of  "cokes'*  at  122,838/.,  which  may  be  computed  as  representing  about  14,000  tons  of  coal. J 

*  BepoTt  of  the  Select  Coxnniittee  on  the  state  of  the  poor  in  Ireland,  1830. 

f  As  an  incentiye  towards  the  improvement  of  our  inland  navigation,  we  had  the  examples  of  Rome  in  onr  own  islands  ;  the 
Caerdike,  forming  a  communication  hetween  die  rivers  Nene,  near  Peterborough,  and  the  Witham,  three  miles  helow  Lincoln, 
being  conttmcted  by^  the  Romans.    France  made  canals  in  the  reign  of  Henr^  4th.     The  French  constructed  the  canal  of  ouuOip  Roman, 
Languedoc  in  1661.    Russia  has  long  availed  herself  of  this  mode  for  facilitating  inland  traffic,  and  this  people  had  abready  con-  Francis  iit,» 
strncted  canals  for  no  less  a  distance  than  4,472  miles  in  the  reign  of  the  Czar  Peter.  ^'^'  ^^^ 

X  Farej's  Derbyshire. 

18488.    Vol.m.  E 
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PBODUOTION  OP  COAIi  FEOM    ISOOJtO   1850. 


From  some  early  reports  of  the  Leeds  and  Liverpool  Canal  Company  we  are  enabled  to  give  the 
following  account  of  ^e  coal  traffic  of  the  west  riding  of  Yorkshire  and  of  Lancashire : — 


LurouEXU  md 


Coal  caeeikd  by  the  Leeds  and  Liverpool  Canal. 


DSBBTBHISI 
00iJ« 

Uwbjdiire 


CoftUtaokt, 


Transport  of 


Midland  ocMl 
■out  by  oanrnt 

Derl^yahire  ton. 


Date. 


180a-1804 

1813-1814 

1828-1824 

18»4 


From 
YorkBhire. 


Tons.* 

58,127 

106,314 

100,807 

100,726 


From 
LancaBhire. 


Tons. 
160,838 
201,897 
212,457 
282,854 


From 
Tarleton. 


Tons. 
44,541 
49,217 
35,305 
35,150 


*  The  ton  used  b  j  the  Leeds  and  Liyerpool  Canal  and  Douglas  Navigation  was  22  cwt.  by  Act  of  Parliament. 

This  canal  was  opened  from  Burnley  to  Enfield  in  1801,  from  Enfield  to  Blackburn  in  1807,  from 
Blackburn  to  Liverpool  in  June  1810.  The  quantity  sent  from  Tarleton  was  either  sent  to  Liverpool 
for  shipment  (the  Douglas  navigation),  or  to  Preston  by  the  river  Ribblcf 

The  followmg  statement  by  FareyJ  shows  how  difficult  it  must  have  been  at  the  beginning  of  thb 
century  to  obtain  a  knowledge  of  the  weight  of  coal  raised : — 

Coak  were  often  sold  at  the  pits,  to  the  inhabitants  who  sent  their  teams,  called  the  Umd-saley  by  so 
much  per  corse,  or  box  in  which  they  are  drawn,  instead  of  being  weighed ;  but  more  commonly  a 
certain  number  of  corves  were  supposed  to  make  a  ton,  and  by  that  denomination  they  were  sold.  In 
many  instances  the  coals  were  laid  in  separate  heaps,  on  the  pit-hill,  of  a  ton  or  ton  and  hali^  &c., 
according  to  the  usual  loads  of  their  customers.  In  most  large  works  they  had  weighing  engines 
erected  to  weigh  the  tram-corves  as  they  were  drawn,  or  to  weigh  loaded  carts  and  waggons;  and  where 
such  were  not  provided,  it  was  not  unusual  to  determine  the  weight  by  the  tollman's  account  at  the 
nearest  turnpike  weighing  engine.  At  Tibshelf  and  other  places  the  coals  were  stacked  on  the  hill,  in 
what  are  called  three-quarter  stacks;  these  at  Tibshelf  Farey  found  to  be  six  feet  long,  3i  feet  wide, 
and  five  feet  high,  whicli  gives  very  nearly  105  cubic  feet;  these  are  said  to  weigh  at  the  engine,  when 
fresh  drawn,  44  cwt.  (of  120  lbs.),  and  when  dry,  41  cwt,  which  is  47  to  44  cwt,  of  112  lbs.,  very  near. 
The  three-quarter  stack  was  sold  here  at  IO5.  (in  November  1808),  the  buyer  loading  himselfc  At 
that  time  the  working  colliers  were  paid  Zs.  9rf.  per  three-quarter  stack  for  getting,  punching,  &c 

In  connexion  with  the  transport  of  coal  by  canal  about  this  period,  the  following  clear  statements, 
also  by  Farey,  are  of  great  importance: — 

*' Vast  quantities  of  coals  are  annually  sent  out  of  the  counties  of  Derby  §  and  Nottingham  southward, 
by  means  of  the  Cromford,  Derby,  Erewash,  Grantham,  Leicester,  Melton-Mowbray,  Nottingham, 
Nutbrook,  and  Trent  canals  or  navigations^;  and  others  with  which  these  connect  The  ton  has  been  the 
usual  denomination  by  which  these  coals  are  sold  to  the  boatmen  and'  dealers;  but  previous  to  1798 
the  quaiitity  or  weight  allowed  to  a  ton  varied  at  almost  every  cod  wharf  or  place  of  loading  the  coals 
brought  down  by  railway  branches  of  the-Cromford,  Erewash,  Nottinghafli,  and  Nutbrook  canals  from  the 
diflferent  collieries  in  their  vicinities,  by  which  uncertainty  of  the  Weights,  frauds  and  frequent  disputes 
were  produced,  and  the  navigation  companies  were  much  inconvenienced  in  collecting  their  tonnage 
duties  on  the  passage  of  these  coals  along  their  respective  canals  and  navigations.  These  produced,  in 
the  above  year,  meetings  of  the  principal  coal  masters  of  the  above  district,  and  of  the  committees  of  the 
above  nine  navigation  companies;  and  after  some  discussion  it  was  agreed  to  put  an  end  to  all  diversities 
of  weights  carried  on  these  canals,  by  the  erection  of  a  sufficient  number  of  weighing-houses  upon  them, 
and  of  so  modifying  their  several  sets  of  byelaws  relating  to  tonnage,  that  every  boat  used  on  them 
should  previously  be  numbered,  described,  and  gauged  in  the  most  minute  and  accurate  manner  at  their 
joint  expense,  and  the  particulars  printed  for  the  general  use  of  their  toll  clerks,  and  of  the  traders  and 
coal  masters ;  and  the  latter  agreed,  instead  of  ascertaining  the  weights  of  coals  sent  off  from  their 
respective  wharfs,  and  there  keeping  accounts,  as  had  before  been  done,  to  appoint  a  sufficient  number 
of  general  clerks  at  the  canal  weighing-houses  above  mentioned,  who  should  not  only  ascertain,  by  the 
depth  of  loading  and  printed  tables  above  mentioned,  the  quantity  of  coals  on  board  every  boat  which 
passed,  but  that  they  should  also  calculate  their  value,  and  take  the  money  for  them  from  the  boatmen, 
according  to  the  price  per  ton,  of  120  lbs.,  fixed  by  each  individual  coal  master  on  his  coals  at  the 
previous  stated  meeting  of  the  coal  masters,  placing  the  same  to  the  proper  account  of  such  coal  master 
m  a  set  of  books  kept  by  such  general  clerks,  who  should  account  and  pay  over  such  moneys  to  the 
coal  owners  at  short  stated  periods ;  by  which  means  the  giving  of  diflFerent  weights  or  lengths  of  credit 
would  be  done  away,  and  the  prices  and  quantities  from  each  colliery  (except  their  land  sales)  would  be 
known  to  all  the  other  coal  masters. 

"  Thos.  Walker,  Esq.,  of  Bilborough,  Notts.,  was  selected  by  the  Canal  Committee  and  other  coal 
masters  to  digest  and  carry  into  effect  the  building  of  the  necessary  weighing-houses  and  offices,  and 
contriving  the  most  exact  and  expeditious  methods  of  gauging  the  boats,  and  of  guarding  against  the 
various  errors  and  frauds  to  which  the  scheme  might  be  Uable ;  a  task  for  which  his  great  maUiematical 


f  The  prices  of  coal  about  this  period  were  as  follows : 

In  Binningham  manufacturers  were  supplied  with  coals  from  6«.  to  10«.  per  ton,  smiths  at  17«.,  and  families  from  9«.  to  12«. 
In  the  county  of  Warwick  in  1812  coal  sells  at  the  pits  at  11«.  8(f.  to  12«.  per  ton. 

We  leam  from  the  '*  Surrey  of  the  County  of  Stafford"  that  in  1804  the  price  of  coals  at  the  collieries  is  from  1$.  to  8«.  per  ton. 
And  from  the  Surrey  of  County  of  Shropshire  we  also  learn  the  price  of  coals  at  the  pits  was  from  4«.  to  6«.  per  ton.    1801,  p.  272. 
The  author  of  Fossil  Fuel,  in  1835,  Bay8:~The  Manor  Pits,  near  Sheffield,  supply  Sheffield  with  159,000  tons  of  coal  per 
annum.    There  are  other  inferior  sources  of  supply.    The  prices  of  household  coal  is  about  7«.  6<i.  per  ton. 
X  Farcy's  Derbyshire,  1811. 
§  Qeneral  View  of  the  Agricoltore  and  Minerala  of  Derbyshire,  by  John  Farey,  senior.    1811,  p.  182. 
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kno'srled^  and  extensiye  practice  as  a  coal  master  and  coal  viewer  eminently  fitted  hira^  and  for  his 
services  in  these  matters,  tne  canal  companies  mentioned,  and  presented  him,  on  the  ISdi  of  January 
1805,  with  a  large  and  elegantly  ornamented  silver  cup  and  cover,  with  a  suitable  inscription,  as  a 
testimony  of  the  high  sense  entertained  of  his  ability  and  indefatigable  attention  in  completeiy 
carrying  into  effect  the  plan  of  weighing  and  gauging  vessels,  &c. 

^'In  the  autumn  of  1808,  when  I  visited  this  district,  four  octavo  volumes  of  the  particular  meitsure-  wei^toreuai 
ments  of  canal  boats  had  been  printed  by  Tupman  &  Co.,  of  Nottingham,  (of  wnom  I  believe  they  ^><»^i8<^ 
caji  be  purchased  by  anyone,)  which  contained  every  particular  of  the  history  of  each  boat,  and  its 
dimensions  at  each  inch,  like  the  inching  of  vessels  by  excisemen,  viz^  of  480  wide  boats  and  60  narrow 
boats  used  on  these  navigations,  with  all  the  necessary  introductory  remarks  and  rules  for  their  use. 

*^  Lord  Middleton  and  William  Druiy  Lowe,  Esq.,  were  mentioned  to  me  as  the  only  considerable 
coal  masters,  whose  coals  pass  on  the  Cromford,  Erewash,  and  Nottingham  canals,  who  had  not  come 
into  the  plan  above  mentioned  for  ascertaining  the  weight  and  collecting  the  money  for  their  coals. 
One  of  the  coal  masters  showed  me  the  general  account  rendered  to  him  from  weighing  office  for 
12  months  to  the  end  of  June  1808,  from  'miich  I  extract  the  following  particulars,  viz,: 

^'  *  That  in  that  space  of  time  8,286  boat  loads  of  coals  passed  on  the  above  three  canals,  in  their  way  j^.p.  igos. 
towards  the  places  of  consumption,  which  contained, —  ^^*ml*^^  ^^ 

Hard  coals        -  -        .  -  205,006  tons. 

Soft      „  -        -  -  -    87,289     „ 

Cobbles  -  .        -  .     27,161     „ 

Cokes      -  -         -  -        -    24,384  quarters. 

«*The  value  of  which  amounted  together  to  122,838/.' 

<*The  hard  coals  are,  as  appears  by  the  above  account,  almost  the  only  coals  which  the  buyers  for 
the  midland  counties  south  ana  east  of  Derbyshire  will  purchase,  and  only  such  are  deemed  hard  coals 
as  can  be  loaded  into  the  boats  in  pieces  from  near  the  size  of  a  man's  head,  at  the  smallest,  to  the 
largest  pieces  which  can  be  Ufted  by  two  or  three  men.  The  soft  coals  of  these  districts  do  not  croyle 
or  melt  together  in  burning,  except  in  few  some  instances,  (when  they  are  called  smithy  coals,  as  at 
Benty»fielc^  Dunston,  HoUinwood  Common,  Swadlincote,  Troway,  and  other  places,)  and  are  tender 
and  liable  to  break  small  by  keeping,  or  unless  moved  with  the  utmost  caution ;  yet,  I  see  no  reason 
to  Qoubt  that  by  some  of  the  care  that  we  in  London  are  obliged  to  use  in  moving  coals,  and  in  mixing 
the  liurge  coals  of  one  sort  with  the  small  of  another,  owing  to  the  high  duty  we  pay  on  the  article, 
(from  Tmich  the  districts  alluded  to  are  wholly  exempt,)  that  a  large  portion  of  me  soft  coals,  now 
nearly,  if  not  entirely,  wasted  in  the  working  of  the  hard  coals  here  and  about  Wednesbury,  in 
Staffordshire,  and  numerous  other  places,  might  be  sold  and  used,  and  this  invaluable  article  be  by 
€tiBt  means  husbanded  for  the  use  of  future  generations,  as  well  as  rendered  cheaper  to  the  present.  The 
waste  of  soft  coals,  to  which  I  allude,  in  hurrying  after  the  hard  seams  because  more  saleable,  exceeds  all 
belief  and  is  a  subject  to  which  the  owners  of  the  soil  ought  more  to  attend  than  thev  do,  and,  perhaps, 
the  legislature  ought  to  take  up  the  subject;  allowing  soft  coals  which  do  not  croyle  to  be  brought  to 
London  by  canals,  or  carried  generally  by  sea  coastways  at  considerably  lower  duties  than  hard  or 
croyling  coals,  would  perhaps  ^o  far  towards  remedying  this  crying  evil,  which  cannot  be  fully  seen  or 
understood  without  entering  mto  the  underground  operations  of  me  collier,  aJthough  enough  of  it  may 
be  seen  on  the  wharfs  and  railway  branches  of  the  Nutbrook  canal  in  particular  to  satisfy  any  one  that 
a  change  is  wanting." 

The  Act  for  the  Derby  canal  was  obtained  in  1798,  so  that  in  the  first  years  of  1800  it  was  actively  _.  ^^^^  ^. 
engaged  in  the  carriage  of  coal.  It  was  indeed  constructed  chiefiy  with  the  view  of  better  supplying  moo.  ^ 
the  populous  town  of  Derby  with  coal,  by  means  of  its  connexion  with  the  Erewash  and  Cromford 
canals,  and  by  the  railways  which  extend  to  the  collieries  north  of  the  town.  It  was  enacted  that 
5,000  tons  of  coal  should  be  allowed  to  pass  free  on  this  canal  for  the  use  of  the  poor.*  The  Derby 
Canal  Company  were  compelled  to  buy  the  interest  of  the  Derwent  river,  which  they  did  for  3,996/.t 
As  little  other  than  coal  for  Derby  passed  on  this  part  of  the  river,  some  idea  of  the  quantity  may  be 
formed.  It  is  convenient  to  advance  in  this  place  to  1819,  when  a  railroad  was  completed  trom 
Pinxton  to  Mansfield,  and  connected  with  the  Uromford  canal.  The  amount  of  tonnage  &om  1819  to 
1826,  four  of  five  years,  is  stated  to  have  been  as  follows : — 

Coal  to  Pinxton        -  -        -  .    62^366  tons. 

„      Mansfield  -  -  -  175,326    „ 

Total        -  227,692    „ 


A.D.  1816  to  1826. 


Ironworks,  1806t 


In  1806  we  find,  from  a  return  given  by  Farey,  that  there  were  11  ironworks  in  Derbyshire,  having 
18  blast  furnaces,  of  which  12  were  that  year  in  olast  making  10,329  tons  of  pig  iron.  Those  ironworks 
will  have  used  for  all  purposes  not  less  than  80,000  tons  of  coal. 

In  the  same  jrear,  1806,  a  bill  was  brought  into  Parliament,  having  for  its  object  a  tax  of  2i  per  ton  PropoMdUxon 
on  all  the  pig  iron  made.    The  opposition  to  this  bill  brought  together  a  series  of  facts  respecting  the  iroD,A.D.i806. 
progress  and  extent  of  the  iron  trade,  showing  that  at  this  time  the  make  had  increased  to  250,000  tons 
annually,  which  represent  a  consumption  of  above  a  million  and  half  tons  of  coal. 

In  1829,  according  to  the  evidence  of  Mr.  Buddie,  the  inland  coal  trade  was  interfering  with  the  trade 
of  the  nortiiem  coalfield  to  the  extent  of  4,078,508  chaldrons,  or  10,808,046  tons  per  annum. 

Li  1816  the  coal  owners  of  Northumberland  and  Durham  complained  that  they  were  subiected  to  cafaia 
a  constantly  increasing  competition  by  the  operation  of   canal  navigation,  and,   ah  reported    by  A.D.18I6. 
Mr.  6.  R.  Porter,J  of  railways.    The  influence  of  canals  will  be  well  understood  aftei  a  perusai  of 
the  foUovring  notes  on  the  progress  of  inland  navigation: — Between  1755  and  1759  the  Sankey  Brook 


•  Glovei't  HJBtoiy  of  DerbyshiK*. 

t  Historical  Acsoont  of  the  Navigable  Rivers,  Canals,  &c.,  by  Joseph  Ftiestly,  Esq.,  1881. 

I  Progress  of  the  NatioD,  by  G.  K.  Porter,  Esq.,  1847,  p.  382. 
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Bake  of  Bridge- 
water's  oanal. 
1768. 


Grand  Trunk 


A  J>.  1772. 


Trent  and 
Heraey  natiffa- 
tion. 


A.D.1792. 


canal  was  formed  and  opened,  connecting  the  coalfield  of  St.  Helen's  with  the  Mersey.  In  1759  the 
Duke  of  Bridgewater  obtained  his  first  Act  of  Parliament,  by  which  he  was  enabled,  guided  by  the 
genius  of  James  Brindley,  to  construct  the  celebrated  Bridgewater  canals,  connecting  Worsley  and 
Manchester,  and  furnishing  another  outlet  for  the  coal  of  that  section  of  the  Lancashire  coalfields. 
In  the  history  of  canals  those  constructed  by^  Brindley  cannot  be  overlooked. 

His  Grace  the  Duke  of  Bridgewater,  having  an  estate  at  Worsley*  rich  in  mines  of  coal,  from  which 
he  denved  little  or  no  advantage  because  of  uie  expense  which  attended  its  conveyance  to  a  suitable 
market  for  its  consumption,  Mr.  Brindley,  who,  having  surveyed  the  country,  declared  it  practicable, 
in  1758  and  1759  his  Grace,  having  obtained  an  Act  of  Parliament,  employed  Mr.  Brindley,  who 
undertook  to  construct  it.  Having  completed  the  canal  as  far  as  Barton  to  the  navigable  part  of  the 
river  Irwell,  where  he  proposed  to  carry  it  over  that  river  by  an  aqueduct  39  feet  above  the  surface 
of  the  water,  it  was  commenced  in  September  1760,  and  the  first  boat  sailed  over  on  the  17th  July 
1761.  The  canal  was  then  extended  to  Manchester,  afterwards  to  Liverpool,  and  in  1762  an  Act  of 
Parliament  was  obtained  to  extend  the  canal  to  the  tideway  in  the  river  Mersey. 

Upon  Mr.  Brindley's  report  an  Act  of  ParHament  was  obtained  to  construct  a  canal  between  the 
rivers  Trent  and  Mersey ;  in  1760  this  canal  was  called  the  Grand  Trunk,  but  is  now  known  as  the 
Staffordshire  canal,  f 

The  next  great  work  was  a  system  of  canals  to  connect  the  ports  of  Bristol,  Hull,  and  Liverpool* 
These  canals  were  completed  in  1772. 

The  canal  from  Droitwich  to  the  river  Severn,  for  the  conveyance  of  salt  and  coal,  was  also 
Mr.  Brindley's  work.  Some  short  time  before  his  death  he  began  the  canal  which  connects  Oxford- 
shire with  London.  His  last  canal  was  from  Chesterfield  to  the  river  Trent,  which  his  brother-in-law, 
Mr.  Henshall,  finished  in  1777. 

Following  those  works,  many  important  systems  of  inland  navigation  were  carried  out  The  Trent 
and  Mersey,  or  the  Grand  Trunk  canal,  was  completed  in  1777,  which,  joining  the  Bridgewater  canal 
near  Runcorn,  stretches  to  Newcastle-under-Line,  passes  southward  to  Titcnfield,  and  then  north- 
westerly until  it  joins  the  Trent  at  Wilden  Ferry  on  tne  north-west  extremity  of  Leicestershire.  Water 
communication  between  Hull  and  Liverpool  was  thus  completed.  Within  a  very  few  years  the 
following  systems  of  inland  navigation  opened  up  yet  more  completely  the  great  coalfields  and 
manufacturing  districts  of  England  : — 

The  Staffordshire  and  Worcester  canal; 
The  I-iiverpool  and  Leeds  ; 
The  Birmingham  and  Wolverhampton ; 
Birmingham  to  Fareley  and  Coventry ; 
The  Grand  Junction,  begun  in  1792. 

The  Oxford  and  other  central  canals  continued  the  line  of  inland  water  communication. 
The  river  Lea  navigation  and  the  Cambridge  junction  effected  the  required  communication  with 
the  Wash. 

In  Scotland: — 

The  Forth  and  Clyde  canal  was  completed  in  1790. 
The  Glasgow  and  Paisley  canal  was  commenced  in  1807. 

The  effect  of  such  a  system  of  canals  upon  the  coal  trade  of  Northumberland  and  Durham  will  be 
readily  understood.  The  influence  of  the  then  existing  railways  is  a  far  more  uncertain  matter.  The 
only  railways  (excepting  small  private  lines  on  some  few  collieries)  on  which  coal  could  be  carried  at 
this  time  were  the  following : — X 


Date  of  Act 

for 
Constmction. 


1802 


1808 
1809 

1810 
1811 


1815 


Name  of  Railway. 


Carmarthenshire 

Sirhowey 

Kilmarnock 

Forest  of  Dean  - 

Severn  and  Wye 

Monmouth 

Hay 

lianfihangel 

Gloucester    and 
Cheltenham, 


Between 


Llanelly  and  Lianfihangel  Aber- 

bythick. 
Newport  and  Sirhowey  furnaces 
Kilmarnock  and  Troon 
Newnbam  and  Churchway  engine 
Lidbrook  and  Newern 
Howler,  Slade,  Monmouth  ^ 

Brecon  and  Parton  Cross  - 
Abergavenny    and    Lianfihangel 

Crucorney. 
Gloucester  and  Cheltenham 


Length 
in  Miles. 


16 
1] 


7- 
26 


24 
9 


*  The  Borough  of  Stoke-upon-Trent,  by  John  Ward,  1843. 

"  fWhen  the  Duke  of  Bridgewater  undertook  this  great  design  (the  eonstraction  of  the  Bridgewater  canals)  the  price  of 
carriage  on  the  river  navigation  was  I2s.  the  ton  from  Manchester  to  Liverpool,  while  that  of  land  carriage  was  40«.  the  ton.  The 
Duke's  charge  on  his  canal  was  limited  by  statute  to  16s.,  and«  together  with  this  vast  superiority  in  cheapness,  it  had  all  the  speed 
and  regularity  of  land  carriage.  The  articles  conveyed  by  it  were,  likewise,  much  more  numerous  than  those  by  river  na^gation. 
Besides  manufactured  goods  and  their  raw  materials,  coals  from  the  Duke's  own  pits  were  deposited  in  yards  at  various  parts  of  the 
oanid,  for  the  supply  of  Cheshire."    Aikin*s  Description  of  the  Country  round  Manchester ^  p.  116. 

1  Wooden  railways  in  collieries  were  introduced  between  1632  and  1649.  In  1777  Mr.  Carr,  of  Sheffield,  introduced  undergroimd 
rails  in  lieu  of  sledges.    In  1794  cast-iron  rails  were  partially  used  on  the  Walbottle  Railway. 

Horses  were  generally  used  as  the  means  of  traction  underground  until  1820. 

The  first  public  railway,  the  Stockton  and  Darlington,  opened  in  the  north  for  the  conveyance  of  coal,  minerals,  and  passengers, 
was  opened  in  1825.  The  motive  power  first  used  was  horses.  The  Rocket  engine  of  Stevenson  was  subsequently  eiDpk>7ed. 
fnditstrial  Beiources  of  the  TVne,  Wear,  and  Tees. 


Digitized  by 


Google 


PRODUOtlON 'OP  COAL  FHOM  1800  TO  1860. 


37 


If  we  now  direct  our  attention  to  the  great  coalfields  of  Durham  and  Northumberland  we  get  a  more 

S precise  return,  hj  which  we  are  enabled  to  trace  the  progress  of  our  coal  trade  in  a  far  more  satis- 
actory  manner.  In  the  first  place  we  give  the  total  shipments  from  the  northern  ports  from  1801  to 
1850,  for  the  most  part  in  decennial  periods. 


Newcastle. 

From  1801  to  1810,  both  inclusive 
„     1811  „  1820 


1821  „  1830 


1831 
1841 


» 


1840 
1850 


9> 

99 


Suia>KRLAyD. 

From  1801  to  1810,  both  inclusive 
„     1811  „  1820  „     . 

„     1821  „  1830  „ 

„      1831  „  1840  „ 


w 


1841  „  1850 


» 


Stockton. 

From  1821  to  1828,  but  only  for  four 

years. 
From  1833  to  1840,  both  inclusive     - 

„   1841  „  1844 

„   1845  „  1850     „ 


Total  of  10  years 

Habtlepool. 
From  1845  to  1850,  both  inclusive    - 

North  Shields. 
From  1848  to  1850,  both  inclusive    - 


Tons. 


15,488,784* 

18,227,100 

20,649,788 

25,429,476 

32,185,304 


8,370,644 
10,020,639 
13,527,941 
12,164,714 
18,340,200 


110,211 

8,293,984 
6,658,833^ 

-1,635,151 
4,300,881 

-2,357,952 


11,019,714^ 


6,581,039 


1,249,143 


Increase 

or  Decrease 

from  preyious 

Ten  Tears. 


Tons. 


2,738,216 
2,422,688 
4,679,688 
6,755,828 


3,649,995 
3,507,302 
1,363,147 
6,175,406 


+  8,183,773 
+  2,715,730 


Bee  also  Ap- 
pendiz,  Kos.  28 
and82»p.W 
and  67. 


Appendiz, 
KoB.  29  and  88. 


Appendix^ 
Sob.  U  and  St. 
p.6e. 


An  examination  of  this  table,  and  of  the  detailed  tables  of  the  shipments  from  the  northern  ports  Appendix, 
iven  in  the  Appendix,  will  show  that  the  rate  of  increase  in  the  total  shipment  of  cod  was  as  ^^^•*®'P* 


given  m  t 
follows : — 

he  Appendix,  will 

show  that  the 

Newcastle,  from  1801  to  1810 

>9                         » 

1811  to  1820 

99                        99 

1821  to  1880t 

99                        9> 

1831  to  1840 

9'                         99 

1841  to  1850 

Sunderland,  „ 

1801  to  1810 

}9                        99 

1811  to  1820 

5>                        W 

1821  to  I830t 

99                       >5 

1831  to  1840 

W                        >> 

1841  to  1850 

M. 


26-8 

per  cent  inorease. 

23-03 

» 

99 

20-06 

»9 

99 

27-28 

« 

99 

6-68 

99 

99 

68-04 

JJ 

99 

29-88 

99 

99 

27-36 

99 

99 

4-86 

99 

decrease. 

88-42 

99 

increase. 

being 

1,224  tons.     In  1828  this  had 

Appendix, 


29,p.6S. 


Stockton. — The  first  shipments  of  coal  took  place  in  1822,  this  being  1,224  tons. 
increased  to  66,061.    For  four  years  no  return  can  be  obtained. 

From  1833  to  1840        .  -  -    157*67  per  cent  increase. 

1841  to  1844  -  -        -    000-9         „        decrease. 

1846  to  1860        -  -  -       40-0 


99 
99 


99 
99 


In  1844  the  Great  North  of  England  Railway  carried^  from  this  coalfield  130,980  tons.    The  details  Appendix, 
of  this  appear  in  the  Appendix.    This  was  the  first  interference  with  the  shipments  of  coal  in  the  No.88»p.57. 
Newcastle  district.    We  find  the  coal  at  once  makes  its  way  tx)  Thirsk,  Shipton,  York,  and  other  places. 


*  In  1800  the  vend  fix>m  the  Tyne  was  685,280  chaldzonB. 
„  „  Wear  was  308,459         „ 


Total 


-    998,739 


The  prices  of  coal  in  the  Tjne  being  20s.  6d,,  and  in  the  Wear  ISs.  per  Newcastle  chaldron, 
t  The  Tend  from  the  Tyke  in  1800  was  685,280  Newcastle  chaldrons. 
1826    „    844,965  „  ,« 

1828    „    785,407  „  „ 

The  Tend  from  the  Wear  in  1800  haTing  been  303,459  tons. 

%  In  1800,  by  coast  and  export,  303,459  chaldrons  of  coal  were  sent  from  Sunderland;  in  182A,  532,508  chaldrons ;  the  exporta- 
tion in  the  28  years  being  nearly  12,000,000  chaldrons. 
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^HP.87. 


In  1846  shipments  commenced  at  Hartlepool,  which  interfered  with  the  shipments  from  Stockton* 
The  shipments  from  Hartlepool  increased  76*6  per  cent  from  1845  to  1850. 

In  1848  North  Shields  began  to  ship  coals,  between  which  year  and  1850  there  was  an  increase 
equal  to  84*62  ^r  cent 

To  put  this  in  another  form,  the  total  shipments  from  Newcastle  and  Sunderland,  the  only  shipping 
ports  of  importance  for  coal  until  1841,  were  as  follows.  After  that  period  we  obtain  returns  of 
shipments  from  Stockton,*  Hartlepool,  and  North  Shields : — 

In  1801         ........     1,956,674  tons. 

1811 2,607,507    „• 

1821 8,051,174    „ 

1881 8,515,260    „ 

1841,  including  the  shipments  from  Stockton        -  -    6,148,035    „ 

1850,  including  also  the  shipments  from  Hartlepool  and 

North  Shields  .  -  .  .  -    8,471,828    „ 

In  1801  the  total  shipments  from  the  ports  north  of  the  Humber  amounted  to  2,115,506  tons.  In 
ten  years  there  was  an  increase  to  the  extent  of  777,674  tons,  or  more  than  36  per  cent  ITie  account 
is  not  continued  beyond  1816,  in  which  year  39187,068  tons  were  exported,  showing  an  increase  of 
14  per  cent  nearly. 

In  addition  t^  the  returns  and  tables  already  given,  we  have  the  following  information  of  the  vend 
of  the  Tyne,  Wear,  and  Tees  as  given  by  Sir.  Buddie  before  the  Select  Committee  on  the  Coal 
Trade  in  1886. 

Tyne  Vend. 
Newcastle  ChaldroiiB.  Toda. 


1830  - 

1831  - 

1832  - 
1838        - 

1834   - 

1836        - 

m 

-  729,075i                    =                      1,982,060 

-  703,989                       =                       1,866,520 

-  616,094                      =                       1,682,649 

-  No  return.    An  open  trade. 

-  SSVTOCK-M^^*"^''-}  1,560,770 

-  716,612                     =                      1,849,021 

Wear  Vend. 

1880  - 

1881  - 
1832    - 
1883 

1834    - 

1886        - 

m. 

-  455,068                     =     .                 1,205,980 

-  421,903                       =                       1,118,042 

-  441,462i                    =                      1,196,847 

-  No  return.    An  open  trade. 

-  446,45(                     =                      1,188,108 

Teu  Vend. 

1884   - 
1836       - 

- 

-  98,588                      =                        261,244 

-  112,941                       =                          299,298 

Hartley,  Cowpen,  and  Netherton. 

1834    - 
1836 

• 

-  38,197i                    =                         101,223 

-  42,977i                    =                         133,184 

Aggregate  for  the  Regulated  Collieries. 

1836  - 
1884       - 

- 

-  1,818,984                     =                     8,495,207 

-  1,091,644                      =                      2,892,671 

Increase 

-     227,410                                                  602,536  i 

in  1886  as  com- 
pared      with 
1884    or    90} 
percent. 

MtaMstiosand 
ealonlatloiis,  by 
8«niielMt,I84S. 


In  addition  to  this  we  have  the  coal  traffic  of  the  Stockton  and  Darlington  Railway  for  1841-48* 
Coal  and  Coke  Tonnage  on  the  Stockton  and  Darlington  Railway  for  three  years. 


Years. 

DarUngton. 

Yannouth. 

Stockton- 

1841 
1842 
1843 

Totals 

Average 

Tons. 
27,040 
22,939 
19,400 

Tons. 
15,114 
11,864 
13,384 

Tons. 
21,629 
20,526 
19,544 

69,379 

40,862 

61,699 

23,126 

13,454 

20,566 

AJ).180B. 


*  From  HartUy  and  Blyth  there  8|>p6ar8  to  bare  been  exported  yearly  between  1801  and  1811  abont  .30,000  Newcastle  chaldrons 
of  caol,  or  79/^00  tons,  winch  do  not  appear  in  the  aboTe. 
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While  we  are  examining  the  rate  of  increase  in  the  production  of  coal  in  our  great  northern  coalfield, 
it  is  not  uninteresting  to  find,  within  the  period  under  our  consideration,  an  estimate  ready  to  our  hands 
of  the  then  (1829)  rate  of  production,  and  of  the  probable  duration  of  that  codfield. 

Estimate  of  the  Extent  and  Produce  of  the  Durham  and  Noethtjmberland  Coalfields.    Dumttonor 

Nortliem  ooal- 


Square  HUe8.  J^, 


AJ>.18I». 


**  From  South  Shields  southward  to  Castle  Eden  21  miles ;  thence  westward  to 
West  Auckland  32  miles ;  north-east  from  West  Auckland  to  Eltringham,  33  miles ; 
and  then  to  Shields  22  miles ;  being  an  extent  of  area  of        -  -  -  .    594 

Northvmberland. 
'^  From  Shields  northward,  27  miles,  by  an  average  breadth  of  9  miles  -  -    243 

Portion  excatoited. 
**  In  Durham-on-Tyne,  say  -  .  .  -  -  -      89 

**  In  Durham-on-Wear,  say      -  -  -  -  -  .  -.40 

79 

**  In  Northumberland,  say  13  miles  by  2-  -  -  -  -  -26 


837 


105 
782 


TODB. 


'*  Estimating  the  workable  coal  strata  at  an  average  thickness  of  12  feet,  the  contents 
of  1  square  nme  will  be  12,390,000  tons,  and  of  732  square  miles  -  -        -     9,069,480  000 

"  Deduct  one-third  part  for  loss  by  small  coal  interceptions,  by  dikes,  and  other 
interruptions    --------..     3,023,160,000 

Remainder  -  .  .        .    6,046,320,000 

«  This  remainder  is  adequate  to  supply  the  present  vend  from  Newcastle,  Sunderland  Hartlev 
Blyth,  and  Stockton,  of  3,500,000  tons,  fcr  a  period  of  1,727  years."  '  ^' 

«  It  will  be  understood  that  this  estimate  of  the  quantity  of  coal  in  Durham  and  Northumberland 
can  only  be  an  approximation,  especially  as  the  south-eastern  coal  district  of  Durham  is  yet  ahnost 


of  Northumberland;  but  the  foregoing  comprises  that  which  is  continuous,  and  most  suitable  and 
available  for  exDortation.  It  is,  however,  to  be  observed  that  the  shipments  of  coal  from  the  ports 
mentioned  by  Mr.  Taylor  has  been  largely  increased  during  the  last  dozen  years  ;  so  that  supposing 
the  estimate  to  be  in  other  respects  accurate,  it  must  now  be  modified  accordingly." (Lords'  Keport 

Xv^t/,    p.     \.£'x)m 

Dr.  Buckland,  the  celebrated  geologist,  considered  the  foregoing,  Mr.  Taylor's  estimate,  as  CTeatly  Dr.Bucki«idon 
exaggerated;  but  in  an  exammation  before  the  Committee  of  the  House  of  Commons  in  1829  he  ^SSt"^^ 
quoted  with  approbation  a  passage  of  Bakewell's  Geology,  in  which  it  is  stated  that  the  coal-beds  in 
South  Wales  were  alone  sufficient  to  supply  the  then  demand  of  England  for  coal  for  2,000  year& 

In  1832  the  coal  owners,  merchants,  brokers,  and  others  memorialised  the  Treasury  as  follows : 

"The  export  of  sea-borne  coal  has  greatly  declined  in  the  countries  of  Denmark  and  Germanv 
The  quantity  had  diminished  51,000  tons  in  1832  as  compared  with  1830,  1831. 

"That  in  Holland  (to  which  country  the  export  of  English  coal  is  the  greatest),  since  the  Belrian 
revolution,  the  Prussian  coal  has  been  brought  m  in  immense  quantities. 

"That  it  appears  from  a  statement  made  by  the  French  Board  of  Trade,  that  the  consumption 
of  foreign  coals  in  1832  in  France  exceeds  6,000,000  of  hectolitres,  only  500,000  of  which  are  exported 
from  England,  the  remaining  five  and  a  half  millions  from  Belgium. 

"The  memorialists  submit  that  no  other  article  of  British  produce  is  taxed  so  high  as  coal,  the  export 
duty  upon  which  amounts  to  50  per  cent,  ad  valorem;  that  the  repeal  of  the  duty  would  occasion  a 
great  increase.'' 

The  table  given  in  connexion  with  this  memorial  will  aid  us  in  arriving  at  something  like  an 
approximation  to  the  quantity  of  coal  produced  in  the  Newcastle  coalfield  during  any  year  m  the  first 
ten  of  the  present  century. 

TODI. 

Average  total  vend  of  coal,  Coastwise  and  Foreign,  {all  best  coal,)  from  Newcastle  and 
Sunderland  --  -  -  ,  -  .  .  .  .2  g^g  ygj 

Small  coal,  some  of  which  was  used  for  manufacture,  but  the  largest  quantity  burnt  on 
the  waste  heaps  -  -  -  -  .  «  .  .  ..j  250  qqq 

Coke  for  blast  furnaces,  &c.  in  making  pig  iron,  estimated  as  coal  -  -  -      '  28^000 

Carried  forward  .  •     .         •  -    8,820^781 
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Tods. 


Mo.  88^  p.  61. 


Mr.Buddl^'i 
evidmoGbUW. 


DIU<|»AJ).18ie. 


OqU  of  Midland 
ocmntioab  1816, 


Brought  forward 

Coal  (bejond  the  above  small  coal)  used  in  malleable  iron  works 
Chemical  works       -•-.-- 
Glass  works        ----..• 
Earthenware  and  fire  brick  works  -  -  -  - 

Sundry  manufactures      ------ 


Tons, 

15,000* 

20,000t 

2,000i 

S,000§ 

5,000 


-    8,920,721 


Domestic  consumption.  The  population  of  Newcastle  being  in  1801  38,048,  and  that 
of  Sunderland  24,998,  those  towns  being  the  principal  coal  consumers.  In  1801  the 
population  of  Northumberland  and  Durham  amounted  to  817,402,  and  in  1811  it  was 
348,562.  The  consumption  of  this  period  would  not  have  been  one  ton  per  head  per 
annum,  but  say        -------... 


45,000 


500,000 


The  total  estimated  average  production,  say 


-    4^466,721 


An  examination  of  the  number  of  ships  leaving  the  ports  of  the  Tyne,  the  Tees,  and  the  Wear,  and 
the  ports  of  the  Humber,  in  the  years  1831  to  1841  inclusive,  carrying  coal,  will  show  the  importance 
of  the  trade  at  that  time. 

Certain  it  is,  however,  that  at  this  period  the  increased  facilities  which  were  beingrapidly  given  to 
the  producers  in  Mid- England  were  seriously  affecting  the  Northern  coal  trade.  This  is  strikingly 
shown  bv  the  following  extract  from  the  evidence  of  Mr.  Buddie  before  the  Committee  of  the 
House  of  Lords : — 1| 

"  Can  you  state  how  far  the  sea-borne  coal  goes  up  into  the  country  ? 

*'  It  depends  on  circumstances,  whether  they  are  opposed  by  the  inland  coals  by  canal  or  railway*' 

"  Where  do  they  meet  the  inland  coal  now  ? 

<'  It  is  extremely  difficult  to  state  that;  but  I  have  a  report  made  by  a  committee  in  1816  who 
travelled  round  the  island  to  see  what  interference  there  was  with  the  sea-borne  coal  *  »  • 
This  paper  I  hold  in  my  hand  is  dated  1816.  The  quantity  then  supposed  to  be  sold,  and  interfering 
with  our  vend,  was  4,078,508  chaldrons." 

We  have  the  estimate  upon  which  Mr.  Buddie  appeared  to  found  his  conclusions. 

Extract  from  a  report  of  a  deputation  from  the  Wear,  sent  to  inquire  into  the  quantities  of  coals 
conveyed  by  canals  and  railways  in  different  parts  of  the  kingdom  in  1816 : — % 

Chaldrouf. 


"  In  Yorkshire  - 
"  In  Derbyshire    - 
^^  In  Nottinghamshire    - 
^^  In  Leicestershire 
"  In  Warwickshire 
'<  In  Staffordshire 


967,406 
355,554 
186,666 
66,666 
162,962 
800,000 


^^  Quantity  that  passes  towards  the  eastern  sea  ...  2,089,254 
*'  And  there  is  good  reason  for  believing  that  an  equal  quantity 
passes  towards  west  and  south    -----  2,039,254 

^  Quantity  supposed  to  be  sold  annually  without  paying  duty, 
and  carried  by  canals  and  railways     .  .  -  .  4,078,508 


*  *'  With  cheap  fuel,  and  water-power  in  sufficient  qnantit^r  to  driye  small  hammers,  forges  were  erected  at  varioas  suitable 
localities  *  *  *  *  *      It  is  needless  to  say  the  weight  of  metal  so  manufactured  was  small."    This 

would  be,  no  doubt,  all  large  coal.  The  small,  which  was  at  this  date  largely  wasted,  has  been  estimated  at  one  half  of  the  vend. 
Much  of  this  small  coal  was  used  for  steam-engines  at  pits,  and  in  manu&ctures.  Many,  however,  will  remember  the  fiery  heaps 
of  small  coal  which  blazed  around  Newcastle  from  40  to  50  years  since. 

We  have  no  reliable  information  respecting  the  quantity  of  coal  used  in  the  manufactures  of  Durham  and  Northumberland  at  any 
earlier  date  than  ISOO.  About  1740  Mr.  T.  Cookson  appears  to  have  erected  an  iron  furnace  at  WhitehiU  and  Chester  Le  Street, 
in  which  he  used  coked  eoal,  and  produced  25  tons  of  iron  a  week,  using,  it  is  calculated,  about  60  tons  of  coke.  In  1812  the  Tyne 
Iron  Company  had  two  furnaces  in  blast,  each  one  making  about  49  tons  per  week,  or  together  about  5,000  tons  of  iron  per  year, 
from  the  two  furnaces.  For  the  production  of  each  ton  of  iron,  2*40  tons  of  coke,  which  would  represent  4*20  tons  of  coal,  were 
used.  We  may  estimate  from  this  the  total  quantity  of  coal  consumed  in  those  furnaces  as  about  22,000  tons.  To  this  should  be 
added  the  eoal  used  in  the  blast  engine,  and  for  calcining  the  iron  ore,  which  would  be,  looking  at  their  small  consomption,  not  less 
than  one  ton  for  each  ton  of  metaL  Thus  those  works  would  have  used  from  26,000  to  28,000  tons  of  coal  a  year.— /ndbcftria/ 
BtMOurccs  ofihe  Tyne,  Wear,  and  Tees,  p.  113. 

t  We  are  favoured  with  the  following  in  answer  to  our  inquiries,  from  a  gentleman  who  is  fully  acquainted  with  the  history 
cf  chemical  works  on  the  Tyne : — "  In  reply  to  your  note  of  20th  ultimo,  it  is  very  difficult  to  give  the  exact  quantity  of  coals 
*<  consimied  in  chemical  works  in  Durham  and  Northumberland  in  1800  to  1810,  but  as  fiur  as  I  can  ascertain  it  would  not  exceed 
^  30,000  tons  per  annum.  There  were  very  few  chemical  works  then  in  operation,  and  the  Walker  Works  were  decidedly  the 
"<  largest,  and  the  coal  at  that  time  did  not  exceed  6,000  tons  per  annum."  At  this  time  the  only  aUodi  works  on  the  Tyne  appear 
to  have  been  those  of—  -ri— 

W.  Losh  and  others,  at  Walker,  established  1796. 
Donbleday  and  Easterb;^,  at  Bill  Quay,  established  1808. 
Dr.  Hutchinson,  at  Felnng,  established  early  in  present  century. 

X  The  record  of  blown  plate  glass  at  South  Shields  in  1750  is  still  extant. 

§  The  manu&cture  of  earthenware  was  introduced  by  Mr.  Warburton  about  1740,  the  works  being  near  Qateshead.  In  1755 
Mr.  Byers  had  works  at  Newbottle  in  Durham.  Thompson  and  Maling  had  works  at  North  Hylton  in  1762,  and  six  or  eight  other 
potteries  wens  built  between  that  date  and  1814.    Firebricks  were  made  on  the  Tyne  100  years  since. 

I  Report  from  the  Select  Committee  of  the  House  of  Lords  appointed  to  take  into  consideration  the  state  of  the  coal  trade  of  the 
United  Kingdom,  15  June  1829. 

T  The  following  is  from  the  **  Statistics  and  CalculatioDB ''  of  Samuel  Salt  Quantity  of  coals  passing  by  inhmd  navigation  and 
by  railroada  in'^iff^rent  parts  of  the  country  in  181 6  :—  {fiontmued  on  nest  page.) 
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In  this  **  Extract"  chaldrons  are  given;  but  -we  are  not  informed  if  the  London  or  Newc<istle 
measure  is  intended.  Seeing  that  the  report  was  made  by  a  committee  from  the  Wear  to  the  northern 
coal  owners,  we  suppose  it  must  be  Newcastle  chaldrons.  This  will  give  us,  therefore,  the  production 
of  coal  in  the  kingdom,  without  the  Durham  and  Northumberland  coal,  as  rather  more  than  ten 
millions  and  a  half  tons. 

With  any  one  looking  thoughtfully  at  this  statement,  there  will  naturally  arise  feelings  of  consider- 
able uncertainty  as  to  receiving  this  statement  with  any  confidence.  Some  of  the  quantities  given  are 
clearly  approximations,  and  that  quantity,  especially  of  coal  passing  "  west  and  south," — ^given  as  it 
is  in  a  massed  sum, — can  scarcely  be  regarded  as  other  than  a  shrewd  guess.  Still,  as  those  figures 
result  from  a  deputation  especially  sent  round  England  to  make  the  inquiry,  and  having  a  real  interest 
to  arrive  as  nearly  as  possible  at  a  correct  result,  we  may  presume  that  the  total  quantity,  allowing 
under  the  circumstances  for  a  slight  tendency  to  exaggerate,  may  he  received  as  an  approximation  to 
the  truth. 

According,  however,  to  Mr.  Buddie's  statement,  the  quantity  of  coal  passing  eastward  from  the  Mp.  Buddie's 
midland  counties  was,  reckoning  the  chaldron  at  53  cwt.,  the  Newcastle  weight  was  5,404,023  tons.  ««*"°»t«- 
The  other  coalfields  of  England  and  Wales  were  supposed  to  produce  an  equal  quantity.    The  total 
production,  therefore,  of  all  the  coalfields  other  than  the  Newcastle  and  the  Scotch  coalfield  would 
be  nearly  11  million  tons.     The  complaints  of  the  northern  coal  owners  was  that  a  very  large  portion 
of  this  was  sold  annually,  passing  by  canal  and  river,  without  paying  duty. 

In  1816  the  vend  of  coal  coastwise  and  foreign  amounted  to  2,876,683  from  the  northern  ports. 
There  will  have  been  some,  but  not  a  large  increase  in  the  consumption  of  coal  in  the  ironworks  and 
manufactures  ;  and  the  population  of  the  two  counties  will  have  increased  to  about  878,000  people* 
Allowing  the  quantity  of  waste  coal  to  have  been  the  same  as  in  the  previous  computation,  the  result 
will  show  that  about  6,000,000  tons  of  coal  were  raised  in  the  Newcastle  coalfield  when  the  deputation 
reported  that  nearly  11,000,000  tons  were  raised  in  the  other  coalfields  of  the  kingdom. 

The  actual  figures  of  our  computation  for  1816  are — 

Tons. 

Diurham  and  Northumberland  -  ...  .    4,826,683 

The  remainder  of  the  kingdom  -  •  -        -  10,808,046 


A.D.  1816. 


Total  -  .  .  15,634,729 


Accepting  these  figures  for  the  present,  as  a  probable  close  approximation,  we  refer  to  the  additional 
evidence  which  will  be  given  bearing  directly  on  the  correctness. 

Admitting  the  improvements  which  by  this  time  had  taken  place  in  the  manufacture  of  iron,  not  less  iion  manuAw- 
than  1,768,264  tons  of  coal  will  have  been  used  in  1823,  and  certainly  more  than  two  millions  and  a  ^"*' 
half  in  1830.    This  should  be  compared  with  former  statements. 

The  following  account,  showing  the  rapid  increase  of  the  northern  coal  trade,  appears  in  the  New-  Account  of  ooai 
castle  Advertiser  in  1843.  newS,iSS5f 

"In  1770  there  were  only  13  collieries  on  the  Tyne,  and  in  1803  there  were  upwards  of  30.    In  1838  ^^^ 
the  number  was  increased  to  41  on  the  Tyne,  and  to  18  on  the  Weir,  making  in  all  59.    The  estimated 
powers  of  working  possessed  by  these  collieries,  that  is,  the  quantity  of  coals  they  are  able  to  raise  in 
we  year,  are  calculated  by  the  late  Mr.  Bubble,  the  most  accurate  and  experienced  viewer  ever  known 
in  the  trade,  at  5,887,520  tons. 

"In  1836  the  number  of  collieries  was  again  augmented  on  both  rivers,  and  their  powers  of  working  jLD.isse. 
extended  to  8,123,922  tons  yearly,  being  an  increase  in  seven  years  of  2,236,400  tons,  or  nearly  38 
per  cent.  In  addition  to  this  there  were  m  that  year  new  collieries  already  shipping  coal,  but  not  in 
the  regulation,  capable  of  producing  another  million  of  tons,  which  swells  the  increase  per  cent,  to 
nearly  55,  or  considerably  more  than  half.  Still  the  Tees  is  not  included.  From  the  year  1826,  when 
coals  first  began  to  be  shipped  on  the  Tees,  up  to  1835,  the  quantity  increased  year  by  year,  from  18,588 
to  357,726  tons,  conveyed  along  the  Stockton  and  Darlington  Railway  alone.  But  in  1836  the  Clarence 
Railway  was  in  operation,  and  we  may  fairly  assume  the  powers  on  the  Tees  in  that  year  to  have 
exceeded  half  a  million  tons.  Thus  then,  from  1826  to  1836,  the  aggregate  capabilities  of  the  whole 
district  has  sprung  from  5,941,812  (including  the  Tees)  to  9,623,922,  showing  an  increase  of  3,682,130 
tons,  or  fully  62^  per  cent.  Taking  the  next  septennial  period,  from  1886  to  1843,  the  ratio  is  equally 
progressive.  Hartlepool  in  the  interval  has  become  a  great  and  flourishing  port,  and  all  die  colueries 
shipping  there,  with  the  exception  of  Thomley,  are  creations  belonging  to  this  cycle.  Lord  London- 
derry's own  snug  little  harbour  of  Seaham  has  grown  into  magnitude,  and  tripled  its  trade  within  the 
time.  Two  joint  stock  companies  have  during  the  ,while  been  formed,  each  witn  a  capital  of  nearly  half  a 
million  sterling,  and  which  have  sunk  nearly  the  whole  of  their  funds  in  exploring  new  coalfields. 
Moreover,  on  the  Blyth,  the  Tyne,  the  Wear,  and  the  Tees,  multitudinous  fresh  winnings  have  been 
made  by  private  individuals  and  companies ;  whilst  an  entirely  new  district  around  Warkworth  has 
been  called  into  existence.  In  the  same  period,  or  nearly  so,  seven  additional  public  railways  for  the 
conveyance  of  coal  have  been  opened  in  tne  county  of  Durham  alone.    The  impulse  has  in  truth  been 

Toiu. 

Yorkshire       ........  2,568,626 

Derbyahire         ----.-..  942^218 

Nottmghamflhiie         -            -            -            -            -            -            -  494,665 

Leicestershire     ........  176,665 

Warmckshire             .......  481,849 

Staffordshire      ........  795,000 

Quantity  that  passed  towards  the  Eastern  sea  -          -           -           -  5,404,023 

Qaantity  belieTed  to  pass  towards  the  Western  sea        -           -        -  5,404,028 

Quantity  earned  by  canal  and  railways          ....  10,808,046 

Thus  giving  -   27,020,115  of  tons  as  the  prodaedon 

■  =  ofthe  kingdom  in  1816. 

18488.    Voim.  F  ^^ 
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attended  with  amazing  consequences.  The  region  of  developed  coalfields  has  been  extended  in  erery 
direction,  until  it  describes  a  vast  circuit,  stretching  from  the  Coquet  in  the  remote  north,  the  sterile 
waste  of  Cockfield  Fell  in  the  far  west,  sweeping  round  Middleham  on  the  extreme  south,  to  be  stopped 
by  the  German  Ocean  on  the  east  We  cannot  estimate  the  increajBe  of  powers  thus  obtained  at  less 
than  8,000,000  of  tons  yearly;  so  that  the  aggregate  capabilities  of  the  district  may  be  assumed  at 
upwards  of  121  miUions  of  tons  per  annum,  being  much  more  than  double  the  quantity  that  could 
have  been  raised  in  1828." 

The  Coal  Trade  of  London  is  in  many  respects  important,  and  as  guiding  us  in  our  considera- 
tion as  to  the  total  quantity  of  coal  raised  in  the  United  Kingdom,  most  especiiuly  so.    The  following' 
table  places  this  in  a  satisfactory  manner  before  our  readers  ;  showing  the  quantity  of  coal  imported  in 
chaldrons  and  tons,  and  the  relation  which  the  importation  bore  to  the  population  from  1801  to  1828. 
The  result  being  as  follows : — 

Chaldrons.  Population. 

In  1801  the  population  of  London  and  its  immediate  vicinity 
was  stated  to  be 
The  imports  of  coal  for  that  year  -  -        - 

In  1811  the  population  was  -  ^        -  -  - 

The  average  import  of  10  years  ending  1811 


859,788 


The  population  increased  l*66°/o  per  annum  for  10  years. 


993)182 


818,129 
953,276 


1,144,531 


The  whole  average  increase  oi  import  was  15*52%. 
In  1821  the  population  was 

The  average  import  of  coal  for  10  years  ending  1821  -     1,161,784 
The  population  increased  2*83°/o  per  annum. 
The  whole  average  increase  of  import  was  19*61°/q. 
It  appears  the  import  ofcoal  did  not,  in  these  latter  10  years,  retain  the  same  rateable  proportion  of 
increase  as  the  preceding  10  years. 

1-65:  15-52::  2-33: 21-91 
19-61 
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2*30    abated  percentage  of  increased  import;     about 
chaldrons  for  eight  persons  before  the  general  extension  oi  gasworks,  and  10  chaldrons  since. 

In  1800  a  competent  authority  informs  us  that  1,005,352  chaldrons  of  coals  were  imported,  paying  a 
duty  o{  98.  Sd.  ^* 

A  Statement  of  the  adjusted  Importation  of  Coals  to  London  since  1801,  with  the  consumption  for 
each  head  of  the  population. 


Date. 


1801 1 

1802 

1803 

1804 

1805 

1806 

1807 

1808 

1809 

1810 

ISllf 

1812 

1813 

1814 

1815 

1816 

1817 

1818 

1819 

1820 

1821 

1822 

1823 

1824 

1825 

1826t 

1827t 

1828t 

Total    - 


Chaldrons 
of  Coals. 


Conyerted  into 
Tons  of  Coals. 


859,738 

881,031 

902,324 

923,617 

944,910 

966,203 

987,496 

1,008,789 

1,030,082 

1,051,375 

1,072,668 

1,093,959 

1,115,252 

1,136,546 

1,117,034 

1,149,650 

1,182,266 

1,214,882 

1,247,498 

1,280,114 

1,312,730 

1,345,345 

1,377,961 

1,410,577 

1,443,193 

1,475,809 

1,508,425 

1,541,041 


32,580,515 


1,096,166 
1,123,314 
1,150,463 
1,177,612 
1,204,760 
1,231,909 
1,259,057 
1,286,206 
1,313,354 
1,340,503 
1,367,652 
1,394,798 
1,421,946 
1,449,096 
1,424,218 
1,465,804 
1,507,389 
1,548,974 
1,590,560 
1,632,146 
1,673,731 
1,715,315 
1,756,650 
1,798,486 
1,840,071 
1,881,656 
1,923,242 
1,964,827 


41,540,156 


Population. 


818,129 

831,628 

845,127 

858,626 

872,125 

885,624 

899,123 

912,622 

926,121 

939,620 

953,276 

972,184 

991,249 

1,010,314 

1,029,379 

1,048,444 

1,067,509 

1,086,574 

1,105,639 

1,124,704 

1,144,531 

1,163,596 

1,182,661 

1,201,726 

1,220,791 

1,239,856 

1,258,921 

1,277,986 


28,868,085 


Authority  for 
Population. 


Census  of  1801 


Presumed 

annual  rate 

>-    of  increase    •< 

about  1*65 

per  cent. 


Census  of  1811 

Presumed 

annual  rate 

>   of  increase    < 

about 

2  per  cent. 

Census  of  1821 

Presumed 
that  the 
same  rate 
of  annual 
increase  has 
continued. 


Chaldrons 

of25icwt8. 

per  Head. 


•05 
•06 
•07 
•07 
•08 
•09 
•09 
•105 
•112 
•118 
•12 
•125 
125 
•124 
•08 
•09 
•107 
•118 
•127 
•18 
•146 
•156 


1t^ 


This  table  has  been  constructed  from  the  evidence  of  Mr.  Charles  Perkins,  given  before  the  com- 
mittee of  the  House  of  Lords,  1829. 

*  An  epitome  of  the  progress  of  the  trade  in  coal  in  London  since  1775.    By  J.  R.  Scott  of  the  Coal  Exchange,  London, 
t  Another  Return  gives  as  follows  :^ 

-  -    1,960,669    „ 

-    2,018,976    „ 


1826 
1827 


-     2,040,291  tons. 
1,882,321 


— ^Aoooynti  and  Papers,  House  of  Commons  Libnuy,  Vol.  XXXVIII.,  1833,  p.  199 


1828 
1829 
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Beport  from  the  select  committee  of  the  House  of  Lords  appointed  to  take  into  consideration  the  state  Seiectcommittee 
of  the  Coal  Trade  in  the  United  Kingdom,  &c.,  &c.,  15th  June  1829.  i!oidl?8af  °' 

The  mean  annual  rate  of  increase  for  28  years,  from  1801  to  1828  inclusive,  is  22,507  chaldrons,  or 
27,697i  tons. 

The  mean  annual  rate  of  increase  for  14  years,  from  1801  to  1814  inclusive,  is  21,293  chaldrons,  or 
27,148  tons. 

The  mean  annual  rate  of  increase  for  IS  years,  from  1815  to  1828  inclusive,  is  32,616  chalarons,  or 
41,  585  tons. 

From  another  return  made  to  the  House  of  Commons  we  are  enabled  to  continue  the  statistics  of  jjjj^ofc^- 
coals,  cinders,  and  culm  imported  into  the  Port  of  London  until  1837.*  moiu,  i825-i887« 


Tons. 

By  Inland 
Navigation. 

1825 

1,856,606 

Tong. 

1826 

2,040,291 

— 

1827 

1,882,321 

— 

1828 

1,960,559 

— 

1829 

2,018,975 

— 

1830 

2,079,275 

— 

1831 

2,045,292 

8,381 

1832 

2,139,078 

10,724 

1833 

2,010,409 

4,395 

1834 

2,078,685 

1,862 

1835 

2,298,812 

— 

1836 

2,398,352 

— 

1837 

2,626,997 

— 

The  ^*  Accounts  and  Papers"  of  the  House  of  Commons  inform  us  that  in  1801  London  received  ^^J^^^Vj 

1,011,119  chaldrons  bj  sea  and  from  other  lines  of  communication.    The  return  which  is  given  in  *^-   'P*   • 
Appendix  shows  that  in  1827  this  quantity  had  increased  to  1,558,810  tons. 

In  addition  to  the  above  we  have  the  following  Account  of  the  Quantities  of  Coal  brought  Coastwise  ^pp^ndix. 

and  by  Inland  Navigation  into  the  Port  of  London  during  the  Years  1833,  1834,  1836,  1837,  and  »o.S6.p.eo. 
1888.t 


Ships. 

From  whence  shipped. 

Tons. 

1833. 

1834. 

1836. 

1837. 

1838. 

1833. 

1834. 

1836. 

1837. 

1838. 

3,387 

2,369 

778 

178 

67 

180 

173 

3,625 

2,036 

1,007 

248 

176 

135 

177 

3,757 

2,542 

1,064 

286 

157 

132 

225 

8,816 

2,780 

1,883 

282 

154 

140 

165 

3,651 

2,629 

1,637 

328 

278 

218 
262 

Newcastle     - 

Sunderland       -            -        - 

Stockton 

Blythe  and  Seaton  Sluice      - 

Leith,  Inverkeithing,  Kirkaldy, 
and  other  parts  of  Scotland. 

Swansea,   UaneUy,    Millbrd, 
and  other  parts  of  Wales. 

Hull,    Goole,   Gainsborough, 
and  other  places  in  York- 
shire. 

Quantity  which   passed   the 

boundary    stone    on    the 

Grand  Junction  Canal  at 

1      Grove  Park,  Herts,  and  the 

Biver  Thames  at  Staines. 

Total  -        -        - 

1,060,839 

666,787 

170,690 

48,689 

15,138 

32,156 

16,110 

4,395^ 

1,142,908 

559,105 

221,971 

64,268 

39,487 

33,200 

17,751 

1,862 

1,235,406 

743,849 

268,222 

71,775 

22,674 

35,237 

21,189 

l,199i 

I,279i890 

834,862 

370,530 

71,856 

18,735 

35,018 

16,016 

2,824 

1,187,532 

788,747 

424,454 

76,178 

30,025 

51,914 

22,230 

l,686i 

7,077 

7,404 

8,162 

8,720 

9,003 

2,014,804^ 

2,080,547 

2,399,551i 

2,629,321 

2,582,770* 

In  the  history  of  the  coal  trade,  there  are  some  curious  points,  showing  the  mistaken  views  of  our 
ancestors  connected  with  the  duties  levied  on  our  native  productions. 

And  in  a  Beport "  On  fft^  State  of  the  Coal  Trade,*  made  to  the  House  of  Commons  July  1830,  the  quantities  of  coal  brought 
into  London  in  1801, 1811,  and  1828  are  given  as  follows  : 

1801  ...       836,971  chaldrons. 

1811  -  -  -  -     1,096,872        „ 

1828    -  -  -  -     1,476,063         „ 

The  difference  arises  in  this  way  :  **  The  total  import  of  coal  in  28  years  has  been  32,680,515  chaldrons.  The  import  in  each 
''  year  has  occadonaUy  been  over  or  under  the  proper  quantity  ;  the  amount  therefore,  against  each  year,  has  been  an  apportioned 
"  one,  to  ascertain,  as  nearly  as  possible,  the  consumption  of  coal  per  head  per  annum.  On  the  gross  ayerage,  if  28,868,085  persons 
••  c^nsome  32,580,515  chaldrons,  each  person  consumes  one  chaldron  and  -j^^ths.'' 

Chablbs  Perkivb. 

*  For  a  detailed  statement  of  the  district  from  which  this  coal  was  derived,  see  Appendix,  Table  .  The  tables  in  Appendix 
give  returns  of  the  districts  from  which  the  coal  was  derived  from  1828  to  1835  for  seaborne  coal,  and  for  1833  and  1834  for  inland 
navigation. 

t  Statistica  and  Calculations  by  Samuel  Salt  1845. 
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Ill  the  Appendix  will  be  found  an  especial  account  of  the  coals  received  in  1836  and  18S7,  and  short 
notices  of  several  Acts  relating  to  the  coal  trade  of  London. 

The  following  table  shows  the  amount  of  duties  which  have  been  annually  received  on  coal  imported 
into  the  Port  of  London  and  by  inland  conveyance  up  to  1822: — • 


Date. 


1800 
1801 
1802 
1803 
1804 
1805 
1806 
1807 
1808 
1809 
1810 
1811 
1812 
1813 
1814 
1815 
1816 
1817 
1818 
1819 
1820 
1821 
1822 


Imported  into 
the  Fort  of  London. 


£ 
39,155 
38,391 
35,149 
39,451 
40,429 
39,538 
40,292 
38,409 
43,838 
41,257 
44,577 
46,084 
45,019 
43,466 
42,585 
50,884 
46,326 
47,919 
50,617 
49,376 
52,410 
52,752 
54,850 


*.    d. 

10  3 
0  0 

11  8 

18  3 
4  0 

10  5 
15  2 

7  0 

19  11 

8  7 

12  1 
12  2 

4  11 

12  6 

13  11 
7  0 

15  8 

6  6 

7  9 

11  8 
17  6 


16 
19 


By  Inland 
Conveyance. 


s,    d. 


252  5  5 

246  12  6 

254  4  4^ 

175  12  1 


5i 
3 


407     1 
151     6 
198  11     3 
104  16     5i 
171   10     ^ 
183  14 
110  18     31 

81     5     " 

76     8 

54     4 

39     8 

52     7 

36  11 


Frices  of 

best  Coal  per 

Chaldron.t 


8.    d. 


44     9 

44  5 

45  10 
49  3 
54  6 
51  8 
47  8 
44  10 


52 
59 
46 


41     8 

40  4 
39  10 

41  10 

42  11 

43  8 
43     0 


Amount  of 
Duty  per 
Chaldron. 


jr.    d, 
9     3^ 


9     4 


12     6 


9    4 


The  following  table  places  the  whole  question  of  the  coal  trade  of  London  in  a  satisfactory  liffht 
from  1800  to  1884. 

Coal  Teade  in  the  Port  of  London,  compiled  by  Thomas  Gillespy,  Secretary  to  the  Joint  Com- 
mittee of  Coal  Factors  and  Buyers,  1883,  2nd  March  1835. 


Wir. 

Peace. 

Delivery  in   , 
Ohaldroni. 

Delivery 

in  Statute 

Tons. 

Bate  Of 
Duty. 

Period*  of 
Tears. 

Average  of 

them  In 
Chaldrons. 

Increase. 

DeoreaM. 

A 

«.    d. 

B 

1800 

War 

1,006,852 

1,276.448 

9    8A 

1778  to  1802 

883482^ 

7,657 

1801 

Do. 

869.788 

1.046,165 

Do? 

1779  to  1803 

913.966H 

80364 

** 

1802 

Do. 

902,284 

1,160.412 

Do. 

1800  to  1804 

930,969M 

16,962*^ 

1803 

Do. 

940.470 

1499,099 

9    4 

1801  to  1806 

924,162|ft 

6316 

1804 

Do. 

t<t7.(HJl 

1,207.406 

Do. 

1802  to  1806 

940,755A* 

26,602 

1806 

Do. 

im^^H 

1,238.369 

Do. 

1803  to  1807 

S» 

6,1721 

1806 

Do. 

W7J51H 

1,259.381 

Do. 

1804  to  1808 

20,515 

*' 

1807 

Do. 

i^^U^a 

1.189,768 

Do. 

1806  to  1809 

i,oio;«6U 

im 

1806 

Do. 

l,LKH>ij,»r,<> 

1.387.263 

Do. 

1806  to  1810 

291798 

1800 

Do. 

ui^.i^^i 

1.037,887 

12    6 

1807  to  1811 

1,0S6.009H 

25,4841 

1810 

Do. 

M'2<  1,2.^7  i 

1,426,802 

Do. 

1808  to  1812 

l,063.662i# 

27.6^^ 

" 

1811 

Do. 

l.n,\17l 

1.419.348 

Do. 

1809  to  1813 

1,040.222H 

2M» 

181S 

Do. 

1.071. S«ilJ 

1,360,986 

Do. 

1810  to  1814 

1,083.667«+ 

4^346 

1813 

Do. 

J?:WK)H 

1.237,898 

Do. 

1811  to  1815 

1,082,9271* 

640 

1814 

Do. 

i,iio.iftat 

1,461.219 

Do. 

1812  to  1816 

1,102,774U 

19,846 

1815 

Pe^ 

].H7,iiini 

1,424,218 

9    4 

1813  to  1817 

1,116,080** 

13,806 

*' 

1816 

:; 

Do. 

:i.^2u.n--» 

1.648,366 

Do. 

1814  t 01818 

1,162,408*» 

46.328 

1817 

Do. 

■J.i-^T.-:?l: 

1,450.310 

Do. 

1815  to  1819 

l,170,283ta 

7376" 

" 

1818 

•• 

Do. 

n.:^^|■-^-'tl.'. 

1.533,239 

Do. 

1816  to  1820 

1,209.624 

393404* 

" 

1819 

Do. 

'}.^:\y..'>ii\ 

1.603.918 

Do. 

1817  to  1821 

1,220.796 

11,1721^ 

1820 

Do. 

n;ri:i,7.ii;i 

1.674^988 

Do. 

1818  to  1822 

1,244.024M 

23,228 

1821 

" 

Do. 

^,■lT*i■J:u[ 

1,669,694 

Do. 

1819  to  1828 

1,288.649" 

44,624 

" 

1822 

Do. 

;i,-riM>:ii 

1,598,889 

Do. 

1820  to  1824 

1.353.744 

66,005 

1823 

Do. 

,i.ry.,':-iLM 

1.817.719 

Do. 

1821  to  1825 

1,373,021A? 

19.276IA 

1824 

Do. 

n.ri't.V^i^U 

1,918.902 

6    1 

1822  to  1826 

1.436,843^ 

62.821^ 

1826 

Do. 

n,iju,i-j.i\' 

1,797.903 

Do. 

1823  to  1827 

1,475,286« 

394M3^ 

1826 

•. 

Do. 

:i.r^M  -■:\^\ 

2.016,896t 

Do. 

1824  to  1828 

1,498,828»», 

23.042^ 

"" 

1827 

Do. 

i.i.'/5,7r; 

1,853,526 

1>0. 

1825  to  1829 

1,616.240 

16,911^ 

1828 

Do. 

ij.'-\\<7r,l 

1,964.615 

Do. 

1826  to  1880 

1,557,066^ 

41316ts 

" 

1829 

Do. 

l..>-.i.r,77 

2,026,710 

Do. 

1827  to  1831 

l,566.40m 

*665& 

1880* 

Do. 

].i'.1v.:l!m:^: 

2.064.605 

Do. 

1828  to  1832 

1,578.386" 

80346 

1881* 

Do. 

1  ..riT'.k.fir,:- 

2,013.295 

Do. 

1829  to  1833 

1,608,769W 

21,488" 

1882* 

;*. 

Do. 

1  y'^-7  .'.*:t 

2,06730Si 

Free 

1830  to  1834 

1.608,116" 

'663^* 

1888 

.. 

Do, 

:r>Kun 

2.101,258| 

,, 

_ 

1834 

1 

Do. 

i.&fwuni 

•• 

•• 

•• 

•• 

•• 

A  The  duty  was  paid  to  Government.  Independent  of  it  a  local  duty  of  It.  2d,  a  chaldron  was  paid  until  1882  to  the  City  of  London  f6r  i..ii.i»ru 
and  orphans'  duty,  and  Id.  a  chaldron  for  market  dues.  Since  1807  both  these  duties  have  been  collected  toRether  at  the  rate  of  1m,  Id,  perton 
(1835) .  A  discount  of  2i  per  cent.  fh>m  this  sum  was  allowed  if  the  duty  wiw  paid  within  15  days  of  the  entry,  and  was  continued  until  the  Cons(dida- 
tion  Act  of  the  10th  May  1787  took  away  all  discounts  and  ftvctions,  and  made  the  duty  8«.  lOd.  per  chaldron. 

B  Taking  6  years  of  delivery  and  dividmg  them,  the  average  mi^  be  assumed  as  the  consumption  of  the  middle  year,  but  whether  this  be  so  or 
not,  the  system  of  averages  equalises  the  great  fluctuation  of  seasons,  the  large  or  small  amount  of  stock  on  hand  or  on  sale,  which  it  will  be 
been  in  the  table  of  delivery  have  often  differed  to  the  amount  of  100,000  chaldrons  in  each  succeeding  year.    Notes  by  Thomas  Gillespy. 

*  A  return  fbr  those  years  appears  in  the  London  Imports  as  given  in  "  Accounts  and  Ftipers,"  House  of  Commons  Libraiy,  YoL  XXXm..  1888  .•^ 

1830  -  -    2.079375  tons. 

1881  -  -    2,045,292    ., 

1832  -  -    2,139,078    „ 

These  differences  and  similar  ones,  which  will  be  observed  between  this  and  the  previous  table,  probably  arise  firom  the  returns  having  been  given 
to  different  dates,  or  it  may  have  been  owing  to  the  uncertainty  attending  the  returns  of  such  measures  as  chaldrons,  vats,  and  bushels. 

t  A  separate  return  gives  the  amount  or  coal,  culm,  and  cinders  imported  into  London  in  1826  as  1300.229  ;chaldrons,  equal  to  2,040391  tons,  at 
85i  cwt.  to  the  chaldron.  ^ 

*  From  Report  from  Select  Committee  on  the  Coal  Trade,  (Fort  of  London)  Bill,  June  13,  1888,  p.  261. 

t  The  prices  are  gi^en  on  the  authority  of  Mr.  J.  R.  Scott*8  Epitome  of  the  Progress  of  the  Trade  in  Coal  to  London. 
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In  the  Appendix  will  be  found  a  series  of  tables  giving  a  comparative  statement  of  the  coals  imported 
into  London  from  several  ports  in  England,  Wales,  and  Scotland,  for  eight  years,  between  1828  and 
18S5.  From  these  tables  we  find  that  the  shipments  from  Newcastle  fell  off  in  the  last  four  years 
to  the  extent  of  536,531  tons.  This  is,  however,  accounted  for  b^  the  increased  shipments  at  Sun- 
derland of  214,456  tons,  and  at  Stockton  of  685,352  tons.  The  shipments  from  those  ports  will  also 
explain  the  decline  in  the  shipments  from  Blyth  and  Seaton  Sluice,  which  fell  off  in  the  last  four  years 
80,627  tons.  See  Appendix  for  a  return  of  the  shipments  from  the  Tyne,  Tees,  Wear,  and  Humber 
to  1841. 

In  the  total  imports  into  London  there  was  a  steady  increase,  in  1828,  6,750  ships,  bringing 
1,960,659  tons  of  coal,  and  in  1835,  7,958  ships,  bringing  2,298,812  tons. 

From  the  Yorkshire  ports,  Hull,  Gteole,  &c.,  in  the  first  four  years  (1828-1831)  100,538  tons  were 
shipped  for  London,  and  in  the  last  four  (1832-1835)  112,744  tons.  The  Scottish  ports  sent  in  the 
same  first  four  years  89,321  tons,  and  in  the  last  four  145,159  tons;  whilst  from  Wales  London 
received  in  the  first  four  years  26,799  tons,  and  in  the  last  four  148,988  tons.  Some  other  particulars 
are  given  to  which  reference  will  be  made,  and  which  add  to  the  value  of  the  information  collected  in 
reference  to  the  London  coal  trade  of  this  period. 

Within  the  period  under  consideration  we  have  returns  showing  the  coal  brought  by  inland  navi- 
^tion  since  1805.  In  1805,  by  the  Grand  Junction  Canal,  London  received  2,579  tons ;  this  had 
mcreased  in  1810  to  7,614  tons,  which  was  the  maximum  quantity  until  1831,  when  10,742  tons  were 
received  by  inland  navigation  in  London.  Another  return  appears  in  the  Appendix  evidently  made  up 
to  another  period  of  the  year,  giving  the  coal  carried  by  the  G-rand  Junction  Canal  from  1831  to  1852, 
and  the  coiu  brought  coastwise  and  by  inland  navigation  for  1841  and  1842.  In  1834  only  1,862  tons 
were  received,  in  1837  only  2,324  tons,  1,685  tons  only  being  brought  in  1838.§  In  1844,  72,256 
tons  are  returned  as  having  been  brought  by  inland  navigation  and  land  carriage.  In  the  next  year 
the  railways  begin  to  deliver  coal  in  London ;  the  following  table  showing  the  traffic  until  1850. 

Coal  and  Culm  brought  into  London  by  Inland  Navigation  and  Railway  from  1832  to  1850. 
The  amount  of  duty  under  Act  1  &  2  Will.  IV.  c.  76.  for  maintaining  the  market  for  the  sale  of 
coal,  and  subsequent  Acts,  was  1^.  Id.  per  ton.  This  was  applicable  to  public  improvements 
within  the  metropolis. 


Date. 

By  Bailway.t 

Tons. 

Tom. 

1832* 

— - 

10,742 

1833* 

— 

4,395^ 

1834* 

i-i— 

1,862 

1835* 

— 

1,004 

1837* 

-* 

2,324 

1838 

— 

1,685 

1839 

— 

12,933 

1840 

— 

22,188 

1841 

-.. 

33,594 

1842 

— 

31,519 

1843 

— 

34^684 

1844t 

— 

72,256 

1845 

8,377 

68,687 

1846 

11,698 

33,629 

1847 

19,336 

41,967 

1848 

37,888 

60,849 

1849 

19,639 

41,640 

1850 

55,098 

85,579 

Number 
of  Tons. 


Duty  of 

Id.  per  Ton, 

payable  to 

Coal  Market 

Fund. 


Brought  by  Grand  Junction  Canal, 
passing  the  boundary  stone   at 
Grove  Park,  Herts: — 
In  the  year  1832 
1833 
1834 
1835 

1836         - 
1837 
Brought   by  the  Kiver  Thames,  1 
passing  the  boundar}'  at  Staines  J 


10,742 
4,395i 
1,862 
1,004^ 
1,1 99j 
2,324 

NU. 


Duty  of 

Sd.  per  Ton, 

payable  to 

London  Bridge 

Approaches 

Fund. 


£     s.    d. 


44  15     2 

18     6     Si 
7  15     2 
4     3     8^ 
4  19  Hi 
9  13     8 


£     $.    d. 


358     1  4 

146  10  2 

62     1  4 

38     9  8 

89  19  6 

77     9  4 


Duty  of 

4dL  per  ton, 

payable  to  the 

Corporation. 


£     «.    d. 


179  0  8 
78  5  1 
81  0  8 
16  14  10 
19  19  9 
38  14     8 


Extract  from  Beport  from  Select  Committee  on  the  Coal  Trade  (Port  of  London)  Bill,  June  18th  1888,  page  140 

F  3 


p.  61. 


No.  40, 


Appendix. 
No.  41,  p.  6%. 

Appendix, 
No.  4^  p.  OS. 

Appendix, 
No.  43,  p.  64. 


lo.  4K  p.  6«. 


*  Mr.  Buddie,  of  Newcastle,  and  Mr.  Home,  of  Westminster,  estimate  the  annual  consumption  of  coal  in  London  at  1,500,000 
chaldrons  of  coal  per  annum  in  1885. 

t  Returned  to  an  order  of  the  House  of  Commons  from  the  Inspector  Greneral*s  Office,  Custom  House,  Wm.  Irving,  Inspector 
General.  This  is  returned  in  1844  as  by  inland  navigation  and  land  carriage.  This  is  the  case  until  1851,  when  the  returns  are 
again  separated. 

t  Returns  of  railways  on  which  dues  have  been  paid  to  the  chamberlain  of  the  dty  of  London. 

§  A  Statbmxnt  of  the  Quamtitt  of  Coal  brought  by  Inland  Navigation  to  Londov,  for  the  Six  Tears  from  1832  to  1837,  and 

the  Amount  of  the  several  Duties  payable  thereon. 
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BAilwa^s  cany- 
ing  coal  to 
liondon. 

Appendix, 
No.  4i,  p.  64. 


Mr.  V.  Finch  on 
London  coal 
trade. 


Appendix, 
No.  46,  p.  64 


Appendix, 
No.  46.  p.  66. 
In  this  table,  for 
convenient  r^tST" 
ence,  thepopula- 
tion  of  JSngland , 
and  Waleeie 
given  einee  1801. 

Hugh  Taylor  on 
ooptioi 


consumv 
coal,  1899. 


on  of 


In  the  Appendix  will  be  found  tables  setting  forth  the  history  of  the  earliest  traffic  in  coal  to 
London  by  the  first  railways. 

There  are  some  points  of  considerable  interest  in  connexion  with  the  London  coal  trade,  and 
incidentally  with  that  of  the  kingdom,  in  the  following  quotations. 

In  answer  to  a  question  put  by  Mr.  Hume,  Mr.  Francis  Finch  replied  as  follows : 

"  (Mr.  Hume.)*  Are  jou  prepared  to  lay  before  the  Committee  the  price  of  the  coals  as  delivered, 
and  the  expense  of  bringing  them  to  Paddington  ? — I  am  auite  prepared  to  do  that ;  but  I  should 
recommend  to  the  Committee  to  consider  the  cost  of  the  coal,  and  then  the  tonnage  and  the  expense 
of  haulage  separately.  1  will  state  first  the  cost  of  the  coal  at  the  pit's  mouth  in  the  year  1828. 
Perhaps  I  ougnt  to  state,  to  show  the  authenticity  of  the  return,  that  it  is  a  return  from  a  colliery 
of  my  own  which  1  let,  and  where  my  tenants  are  bound  to  return  what  they  raise  with  accuracy. 
In  the  Michaelmas  c^uarter  of  1828  the  average  price  was  7s.  lid  for  large  coals,  3«.  7^d,  for  the 
intermediate  description  of  coal,  which,  I  think,  was  described  as  being  hand  picked  in  the  north,  we 
call  them  lump's;  for  the  smallest  description  of  coal  2s.  9^.  In  the  Michaelmas  quarter  of  1829  the 
average  price  of  large  was  6s.  Sd.,  lumps  3^.  Q^d.^  and  slack  2s.  Sd. ;  in  Michaelmas  Quarter  18S0 
the  average  price  of  large  was  7^.  d^d.<,  lumps  Ss.  4^d.y  and  slack  2s.  S^d. ;  in  Michaelmas  quarter 
1831  the  average  price  of  large  was  6^.  ll^d,  lumps  Ss.  4|(/.,  and  slack  2s.  9d.;  in  Michaelmas 
quarter  1832  liie  average  price  of  large  was  7s.  ll^dL,  lumps  4^.  Id.,  and  slack  2s.  GJdL;  in 
Michaelmas  quarter  1833  the  average  price  of  large  was  8^.  0|d'.,  lumps  4*.  2|rf.,  and  slack  2s.  2i<i. ; 
in  Michaelmas  quarter  1834  the  average  price  of  large  was  9s.  Id,  lumps  5s.  4:^  and  slack 
2s.  Sd.;  in  Michaelmas  quarter  1835  the  average  price  of  large  was  Ss.  5f<i.,  lumps  5s.  IfdL,  and 
slack  2s.  Sd. ;  in  Michaelmas  quarter  1836  the  average  price  of  large  was  lis.  Q^d.,  lumps  7s.  2^dL, 
and  slack  Ss.  6d. ;  in  Michaelmas  quarter  1837  the  average  price  of  large  was  lis.  2d.,  and  of  lumps 
6^.  id.    There  happened  to  be  no  slack  produced  that  quarter. 

"  Now  will  you  state  the  expenses  up  ? — I  believe  the  expense  of  haulage  from  that  district  up  to 
London  may  be  taken,  with  very  slight  variations,  at  6s.  6d.  per  ton. 

"Does  that  include  canal  dues? — No;  it  is  haulage  and  boat  hire;  it  may  be  called  freight. 
The  expense  of  canal  tonnage  amounts  to  8^.  S^d.  a  ton. 

**  Does  that  include  from  the  collieries  up  to  Paddington  ? — It  does. 

"Is  there  any  other  charge  besides  this ? — None  at  all. 

"The  amount  of  the  cost  of  the  coal  and  the  charge  of  conveyance  and  canal  dues  is  for  the 
large  1/.  6s.  4Jd.,  and  for  the  lumps  1/.  Is.  6|d  ? — ^Yes.  I  have  nothing  else  to  state  to  the  Committee, 
except  that  there  are  other  districts  besides  Staffordshire  from  which  coal  might  be  brought  to  London. 
There  is  a  district  of  coal  in  the  county  of  Derby  and  Leicestershire." 

In  1823  the  produce  of  the  dutyr  on  coal  imported  into  London  was  about  54,000/.,  the  inland 
conveyance  producing  only  iSL  In  1838  the  auty  on  seaborne  coal  was  85,120/.,  that  on  inland 
coal  77i  9s. 

The  population  of  London  in  1801  was  818,129,  when  the  coal  received,  and,  with  the  exception 
of  a  small  quantity,  used,  was  1,096,166  tons.  In  1851  the  population  of  the  metropolitan  county 
had  increased  tot  1,886,576,  and  in  that  yesur  London  received  by  sea  3,236,542  tons  of  coal, 
24,206  by  inland  navigation,  and  247,908  by  railway,  or  more  than  three  miUions  and  a  half  tons, 
which  will  give  about  1  ton  18  cwt.  per  head  of  the  population  of  this  great  city. 

In  1829  Mr.  Hugh  Taylor  made  an  analogous  estimate  of  the  consumption  of  coal  in  Great 
Britain.! 


Tons. 


The  annual  vend  of  coal  carried  coastwise  from  Durham  and  Northum- 
berland is  -  -  -  -  -  - 

Home  consumption  say  one-fifth        -  .  .  .  . 


Which  quantity  supplies  about  5,000,000  persons,  and  supposing  the 
whole  population  of  Great  Britain  to  be  16,000,000,  this  must  be 
trebled,  for  though  these  two  thirds  of  population  are  perhaps  less 
able  to  afford  fuel,  yet  taking  into  consideration  the  manufacturing 
districts  and  the  cheapness  of  coal  in  the  interior,  the  estimate  wiU 
not  be  too  high  -  -  _  -  - 

Consumed  by  iron  works,  say  600,000  tons  of  metal,  to  produce  which 
requires  at  least  four  times  the  quantity  of  coal  in  making  even  pig 
metal,  and  the  extraordinary  consumption  in  the  Cornwall,  &c. 
mines  -  -  -  -  -  -  - 


3,300,000 
660,000 

8,960,000 


Consumed  in  Great  Britain 
Exported  to  Ireland,  say 

Total  tons,  exclusive  of  foreign  exportation 


-  11,880,000 


3,000,000 

14,880,000 
700,000 

15,580,000 


Appendix, 
Table  Ho.  48, 
p.  65. 


♦  Extract  from  Beport  from  Select  Committee  on  the  Coal  Trade  (Port  of  London)  Bill. — June  13th,  1838,  page  141. 

f  As  tho  rate  of  increase  in  the  population  of  the  United  Kingdom  cannot  but  prove  to  be  useful  in  considering  the  question 
of  our  coal  consumption,  a  complete  table  is  given  in  the  Appendix,  No.  46,  showing  the  increase  in  each  ten  years  from  1801 
to  1861. 

X  Evidence,  15  May  1829,  before  Committee  of  Lords  on  state  of  the  coal  trade. 
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In  addition  to  the  information  already  given  we  have  the  following  returns : — 
Coal  exported  from  Newcastle  and  Sunderland  Coasttoise  in  each  of  the  following  years  was  as 
follows : 


Newcastle 
Sunderland 


1822. 


Winchester. 
Chaldrons. 
1,228,423 

744,220 


1823. 


Winchester. 
Chaldrons. 
1,385,454 

932,109 


1824. 


Winchester. 
Chaldrons. 
1,289,255 

920,970 


The  vend  of  coals  from  the  River  Wear  from  the  year  1824  to  1843  shows  the  increase  to  have  been 
very  smalL* 


Year. 

1826 
1826 
1827 
1828 
1829 
1830 
1831 
1832 
1833 
1834 
1836 
1836 
1887 
1838 
1839 
1840 
1841 
1842 
1843 


Total  Chaldrons. 

-  502,048 

-  518,286 

-  493,670 

-  600,601 

-  564,928 

-  623,567 

-  473,923 

-  464,265 

-  509,078i 

-  419,539 

-  410,872 

-  436,005^ 

-  502,429i 

-  482,094 

-  483,957 

-  497,646 

-  609,049 

-  468,698i 

-  450,839 


From  1819  to  1828  (ten  years)  we  have  accurate  returns  of  all  our  shipments  of  coal  for  each  year 
from  the  different  ports  of  England,  Scotland,  and  Wales.  This  table  is  so  important  that  we  retain 
it  in  the  text.  It  shows  that  in  1819  we  exported  4,635,040  tons,  in  1828  we  exported  5,603,807  tons, 
this  being  an  increase  in  our  exportation  of  coal  of  968,767  tons  in  ten  years. 


Coal,  Cinders,  and  Culm  exported  from  the  different  Poi-ts  of  ENGLAND,  SCOTLAND,  and 
WALES,  for  the  Ten  Years  ending  1828,  from  a  table  compiled  by  William  Irving,  Inspector- 
General  of  Imports  and  Exports. 

Coastwise  to  other  Ports  of  Great  Britain. 


Years. 

Coal  and  Cinders. 

SmaUCoal. 

Culm. 

ToUl. 

'       Imperial 
Tons.                Chaldrons. 

Imperial 
Chaldrons. 

Imperial 
Chaldrons. 

Tons. 

1819 

438,045 

2,105,745 

18 

70,934 

3,459,508 

1820 

437,074 

2,423,263 

71 

105,911 

3,947,908 

1821 

463,974 

2,256,757 

105 

97,396 

3,731,908 

1822 

491,094 

2,301,770 

427 

88,953 

3,810,239 

1823 

534,835 

2,672,456 

62 

92,425 

4,372,839 

1824 

547,939 

2,587,880 

232 

121,091 

4,308,571 

1825 

539,760 

2,623,354 

25,036 

121,357 

4,384,433 

1826 

557,355 

2,788,125 

78,758 

139,360 

4,730,307 

1827 

595,278 

2,539,871 

103,115 

127,026 

4,440,318 

1828 

645,471  . 

2,586^66 

75,097 

121,201 

4,507,935 

•  Sstract  from  Collections  relative  to  the  Collieries  and  Coal  Trade  of  the  counties  of  Durham  and  Northumberland.    Vol.  zii 
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To  Ireland. 


Yean. 

Coal  and  Cinden. 

Small  Coal. 

Culm. 

Total. 

Tons. 

Imperial 

Imperial              Imperial 
Chaldrons.      ,      Chaldrons. 

Tons. 

1819 

156,581 

364,439 

21 

15,168 

669,660 

1820 

119,609 

339,743 

— 

10,946 

606,400 

1821 

140,851 

352,600 

«» 

10,441 

644,787 

1822 

156,236 

376,943 

— 

10,486 

694,024 

1823 

166,131 

373,883 

112 

6,415 

693,413 

1824 

162,878 

367,816 

1,607 

11,352 

691,429 

1825 

159,723 

368,815 

2,368 

15,036 

695,832 

1826 

236,052 

367,849 

119 

23,599 

779,584 

1827 

198,857 

306,289 

30 

19,214 

650,728 

1828 

242,944 

336,556 

486 

21,100 

740,071 

To  British  Colonies. 

Yean. 

Coal  and  Cinden.                  SmaU  Coal.             Culm. 

Total. 

1 

Imperial 

Imperial 

Imperial 

Tone. 

Chaldrons. 

Chaldrons. 

Chaldrons. 

Tons. 

1819                    9,895 

42,813 

1,283 

233 

71,497 

1820 

9,191 

56,500 

1,784 

254 

90,447 

1821 

10,621 

55,431 

2,016 

115 

90,423 

1822 

9,741 

54,821 

18,719 

^^^ 

111,822 

1823 

13,606 

61,281 

3,448 

99 

89,713 

1824 

12,211 

60,254 

2,684 

_ 

99,575 

1825 

10,527 

69,648 

5,022 

63 

114,264 

1826 

42,490 

55,231 

2,796 

288 

123,437 

1827 

43,963 

53,645 

3,095 

278 

123,109 

1828 

50,563 

53,277 

2,458 

118 

128,092 

To  Foreign  Countries. 

Yean. 

Coal  and  Cinden. 

SmaU  Coal. 

Cnhn. 

Total. 

Newcastle 

Newcastle 

Newcastle 

Tona. 

ChaldronB. 

Chaldrons. 

Chaldrons. 

Tons. 

1819 

9,476 

22,723 

35,712 

9 

164,375 

1820                    7,081 

20,536 

36,509 

159 

158,672 

1821                    8,236 

23,671 

37,509 

218 

170,941 

1822         1            9,692 

22,425 

38,892 

216 

172,754 

1823         !            5,446 

16,579 

42,599 

526 

163,662- 

1824                  10,952 

18,783 

44,349 

515 

179,617 

1825 

27,827 

15,501 

47,671 

755 

197,234 

1826 

45,518 

9,222 

57,565 

270 

223,219 

1827 

54,090 

11,403 

59,867 

478 

244,222 

1828 

88,507               11,036 

60,315 

26 

227,709 

Summary  of  Aggregate  Quantities  of  Coai^  Culm,  and  Cinders  shi 

pped  to  all  p 

arts. 

t 

Total  Qoantities 

Tears. 

1 

shipped 
to  all  Parts, 

1 

stated  in  Tons. 

Tons. 

i 

i     1819    - 

4,635,040 

1     1820 

4,803,427 

1821     - 

4,638,059 

1822 

4,788,839 

1828     - 

5,319,627 

1824 

5,279,192 

1825    - 

5,391,763 

1826 

5,856,547 

1828     • 

5,458,377 

1827           -            -        - 

5,603,807 

1833    • 

6,493,627* 

1884 

6,437,816 

1835    - 

6,854,053 

Accounts,  House  of  Lords,  Vol.  CCLVIII.,  1829,  p.  122. 


^T^^?^  *"!.        *  Mr.  Samuel  Salt  gires  a  gimilar  Table  to  the  aboTe,  which  is  given  in  the  Appendix  :  from  1833  to  1835  the  ouantitiea  are 
SlSSS!R&.  token  ftom  that  table.  q^TOet  aie 
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In  1816  our  total  shipments  Coastwise  amounted  to  -  .  ,         . 

In  1817  „  „,,--- 

In  1818  „  „,»--- 

In  1816  our  shipments  to  Ireland  and  Foreign  coimtries  amounted  to     - 
In  1817 
In  1818 


9> 


5> 


99 

59 


99 
99 


Torn. 

4,145,909 

4,067,722 

4,263,007 

824,536 

878,806 

821,829 


Bhiimirnts 

Ooastwiaeuid 

Forslgii. 


In  addition  to  this  table  the  following  summaries  of  the  shipments  from  the  ports  near  to  coalfields 
will  show  the  state  of  the  coal  trade  up  to  1850.    Full  details  are  given  in  the  Appendix. 

Shipmemts  of  Coal  from  the  Bristol  kuid  Gloucester  (including  Lydney)  and  Somersetshire 

Coalfields. 


Tetfs. 

Bristol. 
Shipments. 

Glovcebtbb. 
Shipments. 

Total  Shipments. 

Increase  otrer  the 
prerioos  ten  Yean. 

1819  to  1830 
1831  to  1840 
1841  to  1850 

Tons. 

53,023 

95,694 

112,546 

Tons. 
147,769 
462,788 
978,661 

Tons. 
200,792 
558,482 
1,091,207 

Tons. 

357,690 
532,725 

WALES. 

Shipments  of  Coal  from  the  South  Walks  Coalfield. 


Years. 

SWANSSA. 

Shipments. 

Cabdivf. 
Shipments. 

Newport.* 
Shipments. 

PiafBROKB.t 

Shipments. 

LLA2VRULT. 

Shipments. 

MlLFORD. 

Shipments. 

Total 

Increase 

over  the  pre- 

TiOQSten 

Years. 

1816  to  1818 

1819  to  1830 
1831  to  1840 
1841  to  1850 

Tons. 
638,533 

2,508,117 
3,231,538 
4,458,840 

Tons. 
864, 

650,944 
1,014,264 
4,547,574 

Tons. 
300 

8,083,233 
3,166,256 
5,670,251 

Tons. 
85,524 

Tons. 
162,934 

729,607 
1,007,629 
2,148,942 

Tons. 
1,895 

201,394 
390,774 
612,783 

Tons. 
889,750 

7,123,895 

8,810,461 

17,438,390 

Tons. 

1,687,066 
8,627,929 

SoirraWAUta. 

Appendix, 
No.  43,  p.  66. 


To  the  year  1819  Cardiff  and  Newport  were  returned  together. 


*  In  the  comity  of  Monmouth  there  was  a  considerable  increase  of  commerce  in  coal  and  iron,  as  shown  by  the  following  sums 
recdTcd  for  tonxiages  from  naTigation  of  canal : — 

Years  ending  March. 

1504  .... 

1505  .... 

1806  ...     - 

1807  ..... 

1808  .... 

1809  .... 

1810  .... 

We  have  no  means  of  separating  the  coal  and  iron  in  this  return,  but  the  following  statement  of  the  iron  works  in  operation  at 
this  time  will  aid  in  making  a  compntationj — 

4  . 

-  2 
.  2 

-  2 

-  2 
2 

-  2 


Increase. 

£ 

iL 

12,635 

14,650 

2,115 

17,752 

3,102 

19,858 

1,60^ 

21,208 

1,850 

28,977 

2,769 

26,664 

22,687 

Tredegar  works 
Sirhowey    „    - 
Bmnney     „       - 
Union         „    - 

Beaufort     ,,  .  •  - 

Ebbw  „      - 

Nantyglo    „        -  . 

BkenaTon^,, 
Clydacht   „        • 
Hie  make  of  these  furnaces  was  atK>nt  2,000  tons  of  pig  iron  per  annum. 

The  quantity  of  coals  brought  down  to  Newport  in  1809  was 
And  the  quantity  sent  to  different  works  short  of  Newport  was 

Total 


Bhist  Aimace. 
22 

Tons. 

-  185,800 

-  25,284 


211,804 


In  this  year  (1809)  the  185,800  tons  of  coal  was  exported,  except  what  was  necessary  for  consumption  in  the  neighbourhood. 
The  price  of  coals  nett  put  on  board  ship  at  Newport  (1811)  was  lOs.  6<f.  per  ton. 
The  Monmouthshire  coal  sold  at  Hereford  ibr  40«.  a  ton  weight  in  1811. 

§r  tram  road  to  Hereford  it  was  sold  (coal)  at  25«.  per  ton. 
onmouthshire  coal  sold  at  Monmouth  in  the  same  year  at  24ff.  per  ton,  and  Forest  of  Dean  at  19«. 
t  After  1818  associated  with  Milford. 


X  These  fkunaceslare  in  Brecknock,  and  near  the  northern  boandsiy  of  Monmouthshire, 
18488.    Volia  •  G 
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In  1828  we  find  upwards  of  64,000  tons  of  "stone  coal  or  culm"  were  exported  from  Swansea 
In  18SJ9  l^ewport,  Swansea,  and  Neath  shipped  560,000  tons  of  coal,  and  Cardiff  60,000,  These 
figures  are  given  on'lhe  authority  of  Mr.  Holland,  the  author  of  *' Fossil  Fuel." 

The  same  author,  Mr.  Holland  of  Sheffield,  who  certainly  gathered  up  his  information  with  great 
industry,  gives  us  the  following  information  connected  with  iron  making  in  South  Wales' : — 

"  The  quantity  of  coals  consumed  in  the  manufacture  of  iron  is  enormous. 

"  The  quantity  of  iron  annually  manufactured  in  Wales  has  been  calculated  at  about  270,000  tons. 
About  three  fourths  is  made  into  bars,  and  one  fourth  sold  as  pigs  and  castings. 

<^  At  this  period  the  coqsumption  of  coal  wa^  thus  estimated,  including  what  was  used  for  steam 
engines,  workmen,  &c.,  about  five  and  a  half  tons  to  each  ton  of  iron. 

**  The  annual  consumption  of  coal  by  iron  works  will,  therefore,  be  about  1,500,000  tons." 

Agdn  Mr.  Holland  tells  us : — 

^'  The  quantity  of  coal  used  in  smelting  copper  ore  imported  from  Cornwall,  the  manufacture  of  tin 
plate,  forgm^  of  iron  for  various  purposes,  and  for  domestic  use,  may  be  calculated  at  350,000  tons, 
making  in  aU  an  annual  consumption  of  coal  in  Wales  equal  to  1,850,000  tons." 


Export  from  Wales  in  1828. 


Cardiff 

Newport 

Swansea 

Llanelly 

Milford 


Coal. 


32,109 
422,878 
144,198 

84,386 
8,303 


691,874 


Culm. 


195,213 

7,758 

10,051 


213,022 


Total  Consumption  and  Export 


Total 


32,109 

422,878 

339,411 

92,144 

18,354 


904,896 


2,754,895 


This  coal  was  distributed  as  follows:— 


To  Cornwall  and  S.  W.  England 

To  Ireland 

To  the  British  Colonies 

To  foreign  countries 


Total  export 


Toub. 

687,041 

209,288 

3,895 

4,672 

904,896 


MobthWalss. 


North  Wales. — The  following  shipments  are  from  North  Wales,  but  they  are  unimportant 
Cardigan  shipped  64  tons  in  1821,  and  35  tons  in  1831.    Beaimiaris  and  Carnarvon  in  die  three 
years  ending  1810  shipped  82  tons  coastwise,  and  394  tons  for  forei^  parts  and  Ireland ;  and  from 
Beaumaris  alone,  probably  coal  from  An^lesea,  from  1821  to  1833,  there  were  shipped  375  tons  coast- 
wise, and  310  tons  to  Ireland  and  for  foreign  parts. 

In  the  year  ending  5th  January  1817  the  following  quantities  of  coal  were  imported  into  Wales  from 
other  ports  of  the  kingdom* : — 


♦  The  following  quantitiea  of  ooal  were  imported  into  Wales  from  the  Port  of  Liveppool  in  the  year  1810  :— 

Ports, 

Coals. 

Chaldrons. 

Tons. 

Aberystwith     -        -        -        - 

602 

_ 

Barmouth     •        .        - 

179 

_ 

Beanmaris         -        .        •        - 

6,991 

.1. 

Cardigan       -        .        - 

160 

20 

Carnarvon        -       *       -       - 

2,710 

..^ 

Conway         -        -        . 

1,266 

— i«- 

Holyhead          -        .        -        . 
Milford         ... 

1,702 

.. 

23 

4 

Pembroke         .... 

140 

S4i 

% 

Pwlhely        ... 

Total       .       .        .        - 

1,454 

15,227 
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Ports. 

Coals. 

Chxlm. 

ChdB. 

Bash. 

Tons. 

Cwts. 

Chds.        Bosh. 

Aberystwith 

2,224 

24 

— 

— . 

995             4 

Beaumaris 

20,310 

19 

— 

— 

3,703             7 

Cardiff      -        . 

49 

3 

62 

5 

481             0 

Cardigan 

686 

19 

102 

5 

4,270          30 

Llanelly    - 

21 

0 

65 

— 

40             0 

Milford. 

427 

28 

— 

— 

961           33 

Pembroke 

1,017 

31 

246 

5 

7,644          18 

Swansea 
Total 

40 

30 

86 

— 

173            0 

24,778 

10 

561 

15 

18,269          20 

Accounts  and  Papers,  yoL  U,  1817,  p.  275. 

Iron  Tilade  of  Wales. — In  the  local  history  of  Merthyr  Tydvil*  are  some  few  notes  on  the 
iron  trade  and  ltd  bearing  on  the  consumption  of  coal,  which  are  of  interest 

Bacon. — **  Like  the  majority  of  iron  masters  at  that  time,  he  began  to  use  coal  and  charcoal,  and  to 
'^  develope  his  coal  wealto.  In  1767  another  furnace  was  built  at  Cyfarthfa,  and  in  the  same  year  the 
"  coal  works  were  commenced  in  sober  earnest."    **The  first  pit  sunk  was  Wincle  Vawr.** 

The  first  canal,  "a  few  feet  in  width,  was  cut  from  Blaencanard  to  the  Cyfarthfa  yard ;**  and  in 
1791  a  canal  was  constructed  to  Cardiff,  and  we  learn  that  in  1805  9,906  tons  of  iron  were  sent  down 
the  canal. 


Ixen  Trade,  1767, 
Canal  to  Cardiff, 
1791. 


Cyftrtba. 

Average  Yield. 

Total  Yield. 

1819,      6  furnaces 

Tons. 
65 

Tons. 
29,000 

1845-6,11      „. 

80 

45,760 

1856    - 

105 

55,440 

1857 

120 

60,000 

The  advance  of  the|  iron  manufacture  and  the  improvement  of  the  furnaces  is  shown  by  the  following 
returns: — ^  :  1  ; 


In  1796,  as  seen  by  parish  book,  Penydarren  was  rated  at      -        -    3,000 
Dowlais  was  rated  at  -----  -    2,000 

Plymouth  was  rated  at  -  -  -  -  -        -       750 

In  1819  Penydarren  fiimaces  were  increased  to  five. 

In  1828  89,959  tons  of  coal  were  raised  at  Dowlais  at  a  cost  of  5^.  2^d  per  ton. 

The  canal  company  obtained  their  Act  in  1790.  The  work  was  commenced  the  same  year,  and  the 
navigation  firom  Merthyr  to  Cardiff  was  completed  in  1794.  Two  years  after  another  Act  was  obtained 
for  extending  the  canal  to  the  sea,  and  in  June  1798  the  first  vessel  entered  the  sea-lock.  The  length 
of  the  canal  is  25  miles  Ion?.  The  mountainous  character  of  the  country  through  which  it  passes 
places  the  head  of  the  canal  at  Merthyr  568  feet  above  Its  extremity  at  the  sea-lock  at  Cardiff.  When 
the  Taff  Vale  Railway  was  opened  in  1840,  it  was  imagined  that  the  canal  would  be  completely 
deprived  of  its  trade,  but  this  result,  from  the  rapid  increase  in  the  trade  of  the  port,  has  never 
occurred,  though  greatly  increased  facilities  have  been  provided  many  a  time  since* 


The  following  are  some  of  the  statistics  of  the  canal's  progress : — 


Years. 


1830 
1831 
1832 
1833 
1834 
1835 
1836 
1837 
1838 
1839 
1840 


Iron. 


81,548 
70,333 
83,677 
112,315 
111,012 
119,858 
123,088 
124,810 
130,637 
132,781 
132,002 


Coal. 


106,170 
117,134 
165,351 
184,261 
183,953 
176,374 
192,241 
226,671 
189,081 
211,224 
248,484 


Taff  Vale  Rail- 
way and  Canal. 


AJ).  1880  to  1840. 


History  of  Merthyr  Tydvil. 
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After  the  opening  of  die  dock,  the  progress  was  as  follows : — 


Yean. 


1841 
1S42 
1843 
1844 
1845 
1846 
1847 
1848 
1849 
1850 


Iron. 


Coal. 


150,696 

245,467 

140,022 

325,825 

149,072 

353,108 

102,815 

234,467      - 

152,406 

272,553 

145,760 

287,269 

156,693 

262,077 

155,014 

281,665 

156,196 

247,785 

202,379 

852,127 

Appendix, 
No.  60»  p.  60. 


"  Trevitheck's  high-pressure  tram  engine  '*  ran  on  the  12th  February  1804,  carrying  10  tons  of  iron 
and  70  persons  from  Merthyr  to  Cardiff 
Another  authority*  confirms  these  statements.    Mr.  F.  Foster  says : — 

Tons. 

llie  quantity  of  iron  annually  made  in  Wales  is  calculated  at  270,000  tons,  three 
quarters  of  which  is  made  into  bars,  and  one  quarter  into  pigs  and  castings.  The  average 
quantity  of  coal  required,  including  that  used  by  engines,  workmen,  &c,  is  about  five  and 
a  half  tons  for  each  ton  of  iron  made.  The  annual  consumption  of  coals  by  the  iron  works 
will  be         -  -  -  -  -  -  -  -  -  -     1,500,000 

The  quantity  of  coal  used  in  the  smelting  of  copper,  manufacture  of  tin  plate  for  various 
purposes,  and  domestic  use,  may  be  estimated  at        -*  •  -  -  -        -       350,000 


Home  consumption 


-    1,850,000 


Lancashiee  CoALFiELn.— The  following  tables  will  best  show  the  progress  of  the  coal  trade  of  this 
district  from  1819. 

Shipments  of  Coal  from  the  Cheshire  and  Lancashire  Coalfields, 


Years. 

Chester. 
Shipments. 

LlYEBPOOL. 

Shipments. 

EuKCOBK.t 

Shipments. 

■  PBB8TOK.  J 

Shipments 
for  Ten  Years. 

Flebtwood.§ 

Shipments 
for  Ten  Years. 

Lanoasteb. 

Shipments 
for  Ten  Years. 

Total 
Shipments. 

Increase 

oyer  the  pre- 

Tious  Ten 

Years. 

1819  to  1830 

A.I).  1819  to  1850.    1831  to  1840 

1841  to  1850 

Tons. 
462,956 

633,885 

895,810 

Tons. 
1,275,623 

749,818 

1,594,346 

Tons. 
191,813 

Tons. 
314,136 

Tons. 

45,028 
125,932 

Tons. 
135,992 

76,887 

34,760 

Tons. 
1,874,581 

1,400,590 

3,156,797 

Tons. 
1,696,207 

t  No  Betum  from  Runcorn  before  1847. 
X  No  Retnm  from  Preston  before  1843. 
\  No  Return  from  Fleetwood  before  1839. 


lUilway  1831  to 
1836. 


Liveepool  and  Manchester  Railway. — In  addition  to  the  above,  we  are  enabled  to  give  the 
following  information  respecting  the  traffic  in  coal  upon  the  Liverpool  and  Manchester  Rsulway  from 
its  opening)  which  cannot  but  be  instructive. 


Number  of  trips    - 


1831. 
January  to 
December. 


443 


1832. 
January  to 
December. 


445 


1833. 
January  to 
December. 


201 


1834. 
January  to 
December. 


193 


1835. 
January  to 
December. 


828 


1836. 
to  30th  Jane. 


536 


Railway  Traffic 
in  Coal. 




1840. 
1st  July  to 
31st  Decem- 
ber. 

1841. 

January  to 

1st  July. 

1841. 
July  to  De- 
cember 3 1st. 

1842. 
January  1st 
to  December 

31st. 

1843, 
January  1st 
to  December 

31st. 

1844. 
January  1st 
to  December 

31st. 

1845. 
to  July  Ist. 

Tons  of  coal  carried     - 

46,809 

(137,910)11 

47,304 

96,958 

98,834 

115,992 

75,114 

*  Obserrations  on  the  South  Welsh  coal  basin  by  Mr.  Francis  Foster,  colliery  viewer.    Read  June  15, 1830. 
Trans,  of  the  Nat.  His.  Socy*  of  Northumberland,  Durham,  and  Newcastle-upon-Tyne,  Vol,  I„  p.  82, 1830. 

II  Goods  and  coal  not  separated. 
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The  following  shows  the  quantity  of  coal  consumed  by  steamers  sailing  from  the  port  of  Liverpool  FaAtiandiuarei 
in  1844 :—                                                                                                                                                   by  SMwdl&it. 

Statement  of  Coal  supplied  to  Steamers  out  of  Livespool  received  by  Flats  from  St.  Helen's. 

Tons. 

Grovemment  mail  boats,  all  supplied  from  Liverpool  -  -  14,000 
City  of  Dublin  Steam  Packet  Company  punctually  supplied  from 

Liverpool  (part  Kilkenny  block  coal)  -  -  -  -  82,000 
Drogheaa  Company  take  coals  from  Liverpool  as  ballast,  and 

sell  it   -            -            -            -            -            -            -            -  18,000 

Glasgow  Companies,  about  one  half  from  Liverpool  (200  tons  per 

week) 11,000 

Belfast  boats  (Langtry  and  Co.)               ....  5,200 

"  Troubadour,'*  Bnstol  boat             .            -            .            ,        .  1,000 

"Nimrod,"Cork           .            -            .            -            .                .  1,000 

"  Windermere,**  Ulverstone           -            -            -            .            .  1,000 

Beaumaris  apd  Isle  of  Man             .....  1,500 

Dumfries  boats    -            -            -            -            -        ,   -            -  1,000 

Dundalk      -            -            -            -            -            ...  4,000 

**  Countess  of  Galway  *'    ---.,.  1,500 

"Duchess  of  Lancaster'*     ------  1,000 

Londonderry  boats           .-•.,.  6,000 

.   Newry  boats            .--....  l^OOo 

Wexford             -----            ^              .  i,ooo 

Carlisle        -.---,.-  3,500 

Coleraine            -..-..              .  8,000 

Sundry  other  consumption,  average  of  ferriesr  annually        -        -  8,800 


Total  St  Helen's  coal 


-   110,000 


Welsh  coal  supplied  to  the  Halifax  boats  averages  20  trips, 
600  tons  per  trip  ----...    12,000 

Statement  of  the  Quantity  of  Coal  and  Slack  brought  into  Liverpool  during  the  Year  1844.* 


From. 


St.  Helen's 
Ditto.  - 
Wigan      - 
St  Helen's,  &c.- 

Wigan      - 
Worsley 
Frescot,  &c. 


CoiiTeyftnoe* 


By  canal  to  Widness  Dock 
By  railway  to  Boncorn  Gap    - 

By  Liverpool  and  Manchester 
Railway  to  Crown  Street     - 
By  Leeds  and  Liverpool  Canal 
By  Dnke's  Canal    - 
By  tnrnpike  road 

Total 


Toot. 


380,000 
140,000 

100,000 

470,000 
25,000 
20,000 


1,135,000 


Tons. 

Consumed  in  the  town  of  Liverpool  and  neighbouring  brickfields  450,000 
Consumed  in  Cheshire,  twelve  ferries  on  the  River  Mersey, 

Dungeon  works,  &c.   -    .       -  -  -  -  -       50,000 

Consumed  by  shipping  for  use  in  vessels'  cabins  alone  -  -  60,000 
Consumed  by  steamers  on  river,  to  ferries,  coastwise,  &c  -      110,000 

Export  to  East  and  West  Indies,  Spain,  Portugal,  and  all  other 

places     -  -  - '  - 


l\)tal 


-  465,000 

-  1,185,000 


In  the  Appendix  will  be  found  an  interesting  statement  of  the  coal  trade  of  Manchester  in  1834 
id  1887.  4 


and  1887 

In  1835  in  Manchester  the  price  for  the  hard  and  small  coal  varied  from  6«.  Sd.  to  10^.  and  128.  per 
ton ;  and  Liverpool  at  the  same  time  was  supplied  with  coals  from  Wigan,  St.  Helen's^  and  Ptescot 
at  from  10#.  lOd.  per  ton  household  quality;  and  the  price  usually  fluctuated  from  lis.  to  12^. 


AApendis, 
No.  W,  p.  77. 


*  Facts  and  figures  principally  relating  to  railways  and  commerce  by  Samuel  Salt,  1848 
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CuMBERt^AND  CoALFi^ELP.— The  foUowing  tables  show  very  fully  the  state  of  this  coialfield  from 
1819  to  1860. 

Appendix,  SHIPMENTS  of  CoAL  from  the  CUMBERLAND  Coalfield. 

No.  51,  p.  r 


.TU 


vndUAama 
Shipm0nt§« 


A  J),  1807. 


YOSKBHXBX. 

Appendiz, 
No.  52»  p.  71. 


Years. 


1819  to  1830 
1835  to  1840 
1841  to  1850 


WmTBHAVEN. 

Shipments. 


Tons. 
2,767,364 

2,964,201 

3,284,621 


WoittKINGTON. 

,  Shipments. 


Tons. 


113,900 


Mastpobt 
Shipments. 


Tons. 


1,609,594 


Total 
Shipments. 


Tons. 
2,767,364 

2,964,301 

5,008,115 


Increase 
over  the 
last  Ten 
Years. 


Tons. 

196,927 
2,043,814 


We  are  enabled  to  give  the  return  of 

a  week's  shipment  at  Whitehaven: — 

Howgill 
Colliery. 

Whingill 
CoUiery. 

TotaL 

Monday 

Tuesday 

Wednesday  - 

Thursday 

Friday 

Saturday 

Total    - 

Waggons. 
280 

349 

352 

358 

378* 

346 

Waggons. 
164 

167 

179 

171 

210 

228 

Waggons. 
444 

516 

539 

524 

588 
574 

2,058 

1,119 

3,177 

■ 

Each  of  these  Whitehaven  waggons  contains  27  Cumberland  bushels,  or  81  Winchester  bushels, 
and  weighs  upon  an  average  41  cwt.  at  112  lbs*  The  weight  of  the  whole  shipment  will  therefore 
be: — 

152,496  hundredweight 
257,337  Winchester  bushels. 

This  will  have  been  on  the  third  week  in  December  1807,  from  Lord  Lonsdale's  collieries-* 

The  average  exports  of  coal  from  the  Whitehaven  collieries  for  five  years  ending  December  1814 
were  225,000  tons:    This  does  not  include  the  inland  consumption. 

The  inland  collieries  about  this  time  had  an  annual  sale  of  15,000  waggon  loads  of  two  and  a  quarter 
tons  each.    We  may  therefore  estimate  the  total  production  thus : — 

Tons. 


Exported 
Inland  sale 


-    225,000 
.       S3,750 


258,750 


The  Yorkshire  Coalfield. — ^The  only  reliable  information  reapecting  the  production  of  the  York- 
shire coal  is  that  which  is  given  in  coimection  with  its  exports.  The  large  increase  of  these  shipments 
prove  the  rapid  extension  of  the  colliery  operations. 

Shipments  of  Coal  from  Yorkshire  Coalfield. 


Years. 

Gainbboro. 
Shipments. 

SOABBORO. 

Shipments. 

Hull. 
Shipments. 

GOOLE. 

Shipments. 

OSIMSBT. 

Shipments. 

Boston. 
Shipments. 

Total 
Shipments. 

Increase 
over  the  pre- 
vious Ten 
Tears. 

Tons. 

Tons. 

Tons.               Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

1819  to  1830 

— 

— 

242, 

530 

1,282 

— 

243,812 

~ 

1835  to  1840 

— 

85 

198,974 

842,483t 

1,386 

— 

1,042,843 

799,031 

1841  to  1850 

62,747 

15 

599,670 

1,600,521 

10,081 

15 

2,273,049 

1,230,207 

♦  IVom  the  "  Tyne  Mercury  "  of  6  January  1808. 

t  Hull  and  Goole  retomed  together  from  1819  to  1880  \  tiieir  returns  were  then  separated. 

X  From  1828  to  1840, 
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Scotch  Coalfield.— Within  the  following  tables  all  the  available  information  of  the  coal  trade  of  iooslasb. 
Scotland  will  be  found  comprehended.  Appebdiz.^ 

The  Shipments  of  Coal  from  1821  to  1828  from  Scotland  were  as  follows  :— 


io.  68,  p.  78. 


Yean. 

Sltipoieiits 
CoMtwiM. 

Sbipmenn 
ForeigD. 

Tot&l 
Shipments. 

' 

1821  - 

1822  . 

1823  - 

1824  - 
1826     - 

1826  - 

1827  - 
1828*  - 

Tom. 

339,255 

359,628 

358,832 

368,088 
356,765 

382,827 

283,073 

430,328 

Tons. 
17,729 
19,447 

14,797 

22,310 
24,584 

28,140 

31,320 

34,671 

Tom.  . 
356,984 
379,075 

373,629 

385,393 
381,289 

410,967 

314,393 

454,999 

Including  72  imperial  chaldrons  and  120  Newcastle  chaldrons 

of  anthracite. 
Indnding   499  Newcastle    and  88    imperial  chaldrons    of 

do. 
Including  384  Newcastle  and  68  imperial  chaldrons  of  do. 
Including    606    Newcastle    chaldrons    and    577    imperial 

chaldrons  of  do. 
Induding     197    Newcastle    chaldrons    and     22    imperia 

chaldrons  of  do. 
Indnding    478    Newcastle    chaldrons    and    265    imperial 

chaldrons  of  do. 
Induding  329  imperial  chaldrons  of  do. 

2,863,781 

192,948 

3,056,729 

For  eight  years  : — 

Increase  coastwise        -        -    81,073 

Increase  foreign        -            -     16,942 
Total  increase      ...    98,015 
Increase  per  cent.     -            -     27*45 

AJ).  1681  to  1828. 


An  Account  of  the  Coals  and  Culm  exported  to  Foreign  Parts  in  each  of  the  following  Years  from 

the  Firth  of  Forth,  Scotland. 


Teart. 


Yean  ending 
5th  Janiuiy. 


Coab. 


1816 

1817 

1817 

1818 

1818 

1819 

1819 

1820 

1820 

1821 

Tona. 
5,223 

8,148 

6,724 

5,602 

4,524 


Cwts. 
8 

5 
19 
12 

9 


Cdm. 


Chda. 


Bnah. 


92  0 

175  0 

51  0 


Bzposis 
iSlStoi; 


AJ>. 


Scotland,  ports  exporting — 

Alloa,  Anstruther,  Boness,  Dunbar,  Qrangemouth,  Kirkaldy,  Leith,  and  Prestonpans. 


*  The  aiitlM>r  of  "  FosaU  Fwl"  gives  the  ooalB  shipped  from  Scotland  in  the  year  1S2S  aa  Mows : 


Tons. 

For  Great  Britain 

-    23d,SdS 

„    Irebnd 

-      40,295 

„    British  Colonies      - 

-      18,685 

„    Foreign  Coontries- 

-       13,805 

Total 


805,578 


And  the  coals  imported  into  Scotland  in  the  same  year— 

288,052  Tons. 
194,109  Chaldrons. 

From  the  Surrey  of  Ayrshire  the  following  notes  aro  ohtained : — 

In  the  eariy  part  of  the  last  century  the  manufactore  of  pig  iron  was  carried  on  for  some  time  by  Lord  Cathcart  and  others, 
after  which  it  was  sent  to  Banaw  in  me  county  of  Argyle,  where  it  was  made  into  bar  iron  by  the  employment  of  charred  peat 

In  the  year  1787  other  works  were  established,  in  which  from  300  to  400  persons  were  constantly  employed. 

The  estate  leased  by  the  Muirkirk  Iron  Company  :  9  tons  of  coal  considered  sufficient  to  make  1  ton  of  uie  best  pig  iron. 

The  Glenback  Iron  works  were  erected  about  1 790. 

Aboat  90,000  tons  of  coals  are  exported  to  Ireland,  America,  and  other  places  (x809). 

The  iron  works  of  Muirkirk  and  Glenbuck,  when  the  furnaces  are  going,  use  nearly  200  tons  per  day. 

The  estimate  of  the  produce  of  the  county  is  thus  formed  : — 700  pickmen ;  say  1,000  tons  are  pat  oat  daily  for  5  days  each  week, 
will  giTC  250,000  tons  per  annum. 

Post  ov  iKvnns. 
1809.  Year  endmg  5th  April,  exported  to  America,  247  chaldera  of  coaL 
1809.  Coab  exported  to  Ireland,  27,153  chalders. 
1809.  Coals  carried  coastwise,  1,415  chalders. 
Bran^  between  the  years  1814  and  1826,  yielded  70,000  tons  of  ooaL 

G4 
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SwtoiSk**"'      We  obtain  an  insight  into  the  Scotch  coal  trade  from  the  following  table  for  the  years  from  1800  to 
1816: — 

An  Account  of  the  Coals  imported  into  the  Ports  and  Harbours  on  the  East  Coast  of  Scotland, 

distinguishing  Scotch  from  English  CoaL 


Tears. 

Scotch  Coal*. 

English  Goals. 

Tons. 

Chaldrons. 

1800 

135,866 

26yS05 

1801 

180,865 

20,833 

1802 

132,366 

30,079 

^ 

1803 

126,694 

28,159 

1804 

131,581 

28,503 

1805 

133,116 

31,722 

1806 

151,015 

35,785 

1807 

156,101 

39,769 

1808 

152,173 

46,445 

1809 

158,842 

38,913 

1810 

162,372 

41,846 

• 

1811 

146,157 

40,108 

1812 

146,752 

47,914 

1813 

141,327 

40,047 

1814 

160,723 

47,305 

1815 

155,721 

46,981 

' 

1816* 

43,164 

11,184 

ro.  Si  p.  76. 


o.M(«). 


*  The  retains  forlSlS  are  for  five  months  only. 

This  return  is  from  the  Custom  House,  Edinburgh,  and  bears  date  the  28th  May  1816.  Signed  by 
Alex.  Cleghorn,  Inspector  General  of  Imports  and  Exports. 

In  the  Appendix  will  be  found  a  table  of  the  coal  imported  at  Leitb^  Dundee,  and  Perth  from  1801 
to  1821,  and  also  tables  of  the  prices  of  coal,  whether  English  or  Scotch,  at  various  places  at  this  time. 

An  Account  of  the  Quantity  of  Coals  shipped  from  the  different  Ports  in  the  Frith  of  Forth  for  the 
Year  ending  5th  January  1821,  the  Duty  on  Coal  shipped  to  Foreign  Ports  at  this  time  being 
78.  9d.  per  ton. 


Ports. 

Quantities. 

1 

1 

1 

• 

Alloa 

Boness   -         -        -         - 

Ehkaldy 

Leith     .... 

Prestonpans 

Total 

Tods.           Cwts. 

862               0 

1,573               0 

1,384             19 

689             10 

15               0 

1 

1 

4,524               9 

Anpendi; 
No.6a,P 


p.  78. 

SCOTLAHDp 

Western  Ports. 


Accoonts  and  Papers,  vol.  xvii.,  1821,  p.  57. 

The  exports  of  coal  is  given  in  the  following  tables  in  decennial  periods,  which  show  the  increase  on 
the  production  of  coal  in  the  last  ten  years  clearly. 

Scotland,  Principal  Western  Ports. 


Teais. 

Glasgow. 

Shipments 
for  Ten  Years. 

Shipments 
for  Ten  Years. 

Atr. 

Shipments 
for  Ten  Tears. 

Grbekock. 

Shipments 
for  Ten  Years. 

Total 
Shipmente. 

Ineieaseover 

the  last  Ten 

Years. 

Increase  per 
Cent 

1830  to  1840  - 
1841  to  1850  - 

Tons. 
659,428 
960,236 

Tons. 
1,435,677 
2,272,624 

Tons. 
417,385 
752,508 

Tons. 
165,068 
224,369 

Tons. 
2,677,558 
4,209,737 

Tons. 
1,532,179 

275-64 
24-36 

SCOTLAVD, 

Eastern  Ports. 


Scotland,  Principal  Eastern  Ports. 


Years. 

Granok- 

XOUTU. 

Shipments. 

BOBKOW- 
8TOMB88. 

Shipments. 

KiSKAIiDT. 

Shipments. 

Lbith. 
Shipments. 

Dundee. 
Shipments. 

Alloa. 
Shipments. 

Total 
Shipments. 

Increase 

over  the  pre- 

yions  Ten 

Years. 

1830  to  1840 
1841  to  1850 

Tons. 
546,032 
163,132 

Tons. 
1,038,989 
1,422,435 

Tons. 
420,800 
709,960 

Tons. 
288,728 
220,123 

Tons. 

8,231 

41,040 

Tons. 
806,763 

Tons. 
2,302,780 
3,363,453 

Tons. 
1,060,673 
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Shipments  from  the  smaller  ports  of  Scotland : —  , 

Tons.  Increase. 

From  1835  to  1840,  total  shipments  -  -  -  86,267 

From  1841  to  1860,  do.  ...  71,136 

84,869 

Coastwise  Distribution  of  Coal,  and  Railway  and  Canal  Dtsteibution, — In  the  Appendix  will  ^^^^^„ 
be  found  a  table  showing  the  quantities  of  coals  imported  into  the  various  ports  of  the  United  Kingdom  ^^•"*p-^^- 
in  1827  and  1828.  For  convenience,  the  returns  for  those  years  are  i>Iacea  in  juxtaposition  with  similar 
returns  for  1867  and  1868.  The  general  increase  in  the  consumption  of  coal  is  very  clearly  shewn. 
There  are  some  few  instances  of  a  decline,  as  at  Weymouth,  where  42,442  tons  were  received  in  1827, 
and  only  19,667  tons  in  1828  ;  and  even  in  1867  and  1868  the  quantity  of  coal  imported  at  Weymouth 
was  only  a  little  more  than  26,000,  the  causes  of  this  being  of  a  purely  local  character. 

The  totals  of  coal  received  at  all  the  port?  of  the  United  Kingdom  were  not  very  dissimilar  in  the 
two  years  1827  and  1828,  being  4,766,269  tons  in  the  former  and  4,986,808  tons  m  the  latter  year  ; 
the  quantities  had,  however,  doubled  themselves  in  40  years.  Of  the  shipments  to  Ireland  we  obtain 
a  further  insight  by  tiie  return  of  the  coal  imported  from  1816  to  1847  given  in  the  Appendix.  nSw^.79. 

The  Select  Committee  of  the  House  of  Commons  on  the  coal  trade  of  1836,  which  was  at  a  time  a.d.1886. 
when  the  coal  owners  of  the  north  were  greatly  alarmed  at  the  extension  of  the  railway  system,  and 
tbe  probable  interference  of  tiie  coal  of  the  Midland  Counties,  which  would  be  carried  by  the  new 
lines  over  tiie  country  free  of  duty,  while  the  sea-borne  coal  was  subject  to  taxation,  had  to  consider 
the  question  of  securing  to  the  public,  and  especially  to  London,  a  reduction  in  the  prices  of  coaL  A 
meetmg  of  cosd  owners  at  the  British  Coffee  House,  16th  April  1836,  agreed  to  retain  counsel  against 
some  rdlway  bills,  and  we  find  they  P^LSsed  the  following  resolution : — 

**It  was  resolved  unanimously,  That  in  the  ojjinion  of  this   Meeting  the  projected  South-west  g^iJjy®^" 
Durham  Railway  is  injurious  in  principle  to  the  interests  of  the  coal  trade,  as  well  as  the  South   ^""'" 
Durham  Railway,  and  that  the  coal  trade  ought  to  co-operate  with  and  assist  the  landed  proprietors, 
lessors,  and  lessees,  of  coal  mines  and  wayleaves  upon  the  line  of  the  South-west  Durham,  m  their 
opposition  to  that  railway  now  before  Parliament." 

It  was  shown  in  the  Committee's  report,  that  the  coal  owners  were  by  their  ^^regulations  '*  keeping 
back  coal  for  the  purpose  of  maintaining  a  high  price. 

They  give — 

''The  following  statement  of  the  powers*  of  the  Tyne  and  Wear  from  actual  examination  shows  a 
great  increase  in  1836  as  compared  with  1829." 

In  September  1829 

the  Powers  were 

Tons. 

On  the  Tyne  River  -  -  8,115,936 

On  the  Wear  River  -        -  2,776,586 


tension. 


In  Jnne  1836 

Increase  of 

the  powers  were 

Tons. 

Tons. 

4^809,824 

1,693,888    or    54*8  per  cent 

3,814^098 

542,512    or    19*5  per  cent 

Total  .  -  5,887,562         8,123,922        2,236,400    or    36*9  per  cent 

'^The  aggregate  vend  of  all  the  collieries  within  the  'regulation'  was  only  3,495,207  tons;  whilst 
the  *  powers^  of  the  Tyne  and  Wear  alone  were  8,123,922  tons;  showing  that  all  collieries  are  capable 
of  producing  tiiree  times  the  quantity  which  the  regulation  permits  to  l^  used." 

it  was  pressed  upon  the  Committee  by  the  coalowners  that  a  short  supply  would  follow  a  continuance 
of  open  trade,  with  the  consequent  cheapening  of  coal,  and  increased  use  of  it    They  combat  this  by 
the  above  statement  made  on  the  strength  of  the  evidence  drawn  from  the  witnesses  examined,  and 
by  showing  that  new  collieries  were  then  (1836)  opening,  ^^  capable  of  producing  an  additional  supply  Mr.  h.  Morton's 
"  million  tons  of  coal  yearly.    Collieries  opening: —  mittS^Mwf^' 

Tons.  Tons.  Mr.  John  Bad- 

''  7  on  the  Weae  =  561,200^  fof  best  coal,  16-8  7^-  SS,St^S«. 

''  2  on  the  Tyne  =    87,450  V  948,700  <  u>mmmee.««v 

"  6  on  the  Tees    =  310,050j  l^of  inferior  coal,  8-89  %. 

"  Total  25  per  cent  increase  on  the  present  issue  of  the  vend  of  3,693,890  tons." 

At  this  time  ^^the  supply  from  Scotland  has  increased  from  89,321  tons,  the  average  of  the  four 

''  years  1828-31,  to  145,159  tons  on  the  average  of  the  four  years  1832-35,  showing  an  increase  of 

**  55,838  tons ;  whilst  the  supply  of  London  by  inland  na/eigation  may  be  considered  as  at  cm  endy  as  it  has  iniind  Nayiga- 

"  decreased  firom  8,381  tons  in  ISSl,  and  10,742  in  1832,  to  4,395  tms  in  1833,  and  to  only  1,862  in  ^^m^^"^ 

**  1834."    The  evident  special  pleading  in  this  statement,  in  which  a  temporary  depression  of  the  canal  Committee. 

carrying  trade,  owing  probably  to  the  heavy  charges  upon  each  ton  of  coal  so  carried,  must  strike 

every  one- 

Tne  Committee  add  the  following  additional  piece  of  information : — ^^  The  quantity  of  coals  from 
Wrfes  and  from  Yorkshire  have  mcreased  from  227,337  tons  in  the  four  years  1828-31  to  261,732 
in  the  four  years  1832-35,  showing  an  increase  in  the  whole  time  of  34,404  tons,  altiiough  there  has 

'*  been  a  decreased  importation  of  Welsh  culm  of  19,338  tons  in  that  quantity." 

From  the  evidence  of  Mr.  Frederick  Page  before  the  Committee  of  the  House  of  Commons  we  gleam 

the  following  particulars  relative  to  our  mland  trade  in  1830,t  from  a  map  which  accompanies  the 

evidence : 

In  relation  to  the  coal  passing  from  the  Gloucester  and  Somersetshire  coalfields  we  find  that — 

The  Eennet  and  Avon  Canal  supplies  the  town  of  Reading  almost  exclusively,  and  it  is  the  limit  of  Kennetand 

supply  by  this  canal,  with  the  exception  of  a  few  tons  sent  down  the  Thames.    The  Kennet  and  Avon  ^^^^^•°"- 

Canal  supply  about  24,000  tons  a  year  to  Reading, 

*  These  powers  are  calcolated  by  single  shift,  that  is  by  day's  work  alone,  for  the  men  &ght  hours  and  for  the  boys  twelve,  all 
piece  work.  More  work  conld  be  done  in  an  hour  now  (1886)  than  in  1829,  bat  the  union  amongst  the  workmen  prevents  that  being' 
done. 
'     t  Bcport  of  Select  Committee  on  the  state  of  the  coal  trade,  18  July  1830. 

18483.    Vol.  IIL  H 
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Bomenel  CaiaL 


Bristol  and 

Somenetahii^ 

1880. 


Glonoerter,  1880. 
Foreit  of  Dean. 


Durham  aiid 
Northamber- 
luid.1830. 


Cninberlaod* 
1880. 


Lancarter,18S0. 


Torkahirep  Der- 
byshire, and  Not- 

faTigh«fTi«hi' 


1830. 


hire, 


North  Waka, 
1880. 


South  Waka, 
1880. 


8hrop6hiTC^1880. 


North  Stafford* 
ohire,  1880. 

South  StaAnd- 
ahire. 


IsovMavu- 

FACrUKB. 

AJ).  1740  to  1897. 


The  Somersetshire  Canal  is  a  feeder  to  the  Eennet  aod  Avon  Canal;  and  when  the  coal  comes  to 
Reading,  €ht&re  is  great-  competition  with  the  sea-borne  coal,  and  with  the  Staffordshire  coal,  which 
comes  down  the  Oxfowl  Canal,  and  there  is  abo  competition  with  the  Forest  of  Dean  to  a  certain 
degree.  The  Somersetshire  coal  comes  from  farther  north  than  the  Mendip  Hills.  It  is  all  put  into 
the  canal  boats  from  the  pit's  mouth. 

The  Bristol  coalfield  is  very  limited — 

The  Somersetshire  coal  meeting  it  at  Bath  and  Minchinhampton  ;  all  the  country  t;astward  of  Wells 
and  Yeovil,  northward  of  Wincanton,  Wilton,  and  Ookingham,  and  southward  of  Highworth  and 
Abingdon,  being  supplied  with  the  Somersetshire  coaL 

The  Forest  of  Dean  coal  is  found  at  Hereford  and  Monmouth,  at  Gloucester,  and  at  Whitney. 

The  Forest  of  Dean  coal  gets  to  Readbg,  entering  by  die  Stroudwater,  and  going  down  the 
Thames,  but  not  to  any  extent  The  Staffordshire  coaland  the  sea-borne  coal  meet  the  Gloucester- 
shire coal  at  Beading. 

At  this  time,  according  to  this  evidence,  we  find  the  coal  from  the  Durham  and  Northumberland 
coalfield  supplying  all  the  east  coast  from  Berwick  to  Dover,  and  from  thence  to  Devonport,  where  it 
meets  the  Welsh  coal. 

The  line  of  demarcation  between  the  northern  coal  and  Welsh  coal  in  the  south  of  England  is  fixed 
at  somewhere  about  Devonport. 

Proceeding  inland,  in  the  north  we  find  the  Newcastle  coal  supplying  Carlisle,  Appleby,  Askrig, 
and  RipoiL 

The  Cumberland  coalfield  being  limited  to  a  district  west  of  a  line  drawn  from  Askrig  to  Carlisle, 
meeting  the  Lancashire  coal  at  the  head  of  Morecombe  Bay  and  at  Hawes. 

A  thm  strip  of  country  from  Kirby  Moorside  to  Hull,  and  still  further  south  to  Boston,  is  supplied 
from  the  Newcastle  coalfield,  as  is  also  all  the  country  eastward  of  Spalding,  Peterboro',  Northampton, 
and  Windsor,  and  proceedmg  westward  by  Oakingham,  Andover,  Salisbury,  Sherborne,  Crediton,  to 
Plymouth,  all  the  country  to  the  south-east  and  south  to  the  coast 

llie  Lancashire  coalfield  supplies  all  the  coast  from  the  Medway  to  Morecombe  Bay,  and  inland 
northward  to  Askrig  and  Kettiewell,  where  it  competes  with  the  Ihirham  coal ;  while  to  the  east  it 
supplies  all  the  country  to  Colne,  Halifax,  and  Buxton  ;  here  it  meets  the  Yorkshire  supply ;  while 
Northwich  and  Macclesfield  are  the  limits  of  its  southern  supply. 

The  Yorkshire^  Derbyshire^  a/nd  Nottinghamshire  coals  supply  the  wide  area  between  Knaresboro' 
and  the  north,  Northampton  on  the  south,  Huddersfield  on  toe  west,  and  a  line  drawn  from  Pic^enng 
to  Peterboro'  on  the  east 

The  North  WaieSy  Flintshire,  and  Denbighshire  coalfield  sends  its  coal  all  round  the  coast  to 
Festiniog  on  the  south,  and  it  reaches  Chester  and  Macclesfield  on  the  north.  Inland  all  the  countiy 
to  the  west  of  a  curved  line  drawn  from  Newcastle -under-Lyne  through  Shrewsbury  to  Knighton  is 
supplied  from  Flintshire  and  Denbighshire. 

The  South  Wales  coals  supply  all  Cornwall  and  North  Devon,  meetinfir  the  northern  coal  at  Crediton, 
and,  further  east,  at  Chard  and  Yeovil.  From  Bristol  all  South  Wales  to  St  David's  is  suppUed, 
and  as  far  north  as  Harlech.  A  line  drawn  from  Bala  to  Rhayder,  Hereford,  Monmouth,  and 
Chepstow  shows  its  eastern  distribution. 

The  Shropshire  coal  supplying  the  country  westward  of  the  Severn,  eastward  of  Wem,  Montgomery, 
and  Presteign. 

The  North  Staffordshire  coalfield  principally  supplies  the  district  west  of  Derby,  nordi  of  Stafford, 
south  of  Macclesfield,  and  east  of  Drayton. 

.  The  South  Staffordshire  and  the  Leicester  and  Ashby  de  la  Zouch  coalfields  supply  all  the  county  south 
of  Burton-on-Trent  to  the  River  Thames  at  Henley  and  Maidenhead,  up  to  the  Severn  on  the  west. 
It  meets  the  Yorkshire  coal  along  a  line  drawn  from  near  Derby  to  near  Northampton,  and  the 
Newcastle  coal  at  a  curved  line  drawn  from  Newport  PagneU  to  Great  Marlow.* 

Such  was  the  distribution  of  coal  up  to  the  year  1830.  We  shall  have  to  examine  this  by-and-bye 
in  comparison  with  the  distribution  of  the  present  time. 

Iron  Manufacture. — The  manufacture  of  iron  bears  so  importantly  on  the  consupmtion  of  coal 
that  a  few  brief  notices  of  the  condition  of  that  industry  prior  to  1850  appears  necessary.  From  a 
carefully  written  paper  in  the  Edinburgh  Philosophical  Magazine,^  we  learn  the  state  of  the  iron 
(make)  in  each  of  the  following  years  in  Great  Britain : — 

1740        -  -  -  -      17,000  tons  from    59  furnaces. 


1788 
1796 
1806 
1820 
1827 


-  68,000 

-  125,000 

-  259,000 

-  400,000 

-  690,000 


from  121 


from  284  furnaces. 


The  above  return  leaps  from  1820  to  1827,  but  we  are  enabled  to  supply  information  more  in  detail 
of  the  last  year,  and  to  add  some  additional  returns. 

*  In  connectioii  with  the  subject  of  the  difitribution  of  coal,  we  find  Birmingbam  Canal  Nayigations  returned  the  coals  conveyed 
on  the  canal  in  the  year  1837  as  follows :— f 


Coals  for  supply  of  Birmingham 
„ .  via  Worcester  Caiud 
„    via  Warwick  Canal 
„    via  Coventry  Can^l 

„    via  Staffordshire  and  Woroestershire  Canal 
„    from  Whittington  to  Fazeley 

„    for  supply  of  works  in  the  mining  districts 

Total 


Tons.    ewts. 


175^45 

203,164 

9,212 

50,750 

12,954 


7 

19 
15 

5 
11 


Tons. 
367,800 


451,627 
772,167 


12 


17 

7 


1,591,595     16 


t  Extract  from  Report  firom  Select  Committee  on  the  Coal  Trade  (Port  of  London)  Bill,  June  18th,  18S8  (page  140.) 
t  Th6  Iron  Trade  of  Great  Britain.  -Edinburgh  Philosophical  Magazine,  1828,  p.  115. 
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The  make  of  the  last-named  year,  1827^  is  thus  stated :— 

Tons. 

No  of  Fnniacefl. 

Staffordshire  -        -        - 

ShrojJshu-e            -      " 

South  Wales  -        -        - 

North  Wales 

Yorkshire       .        -        - 

Derbyshire 

Scotland 

Total 

216,000 

78,000    - 
272,000 

24,000    - 

43,000 

20,500 

36,500 

95 
31 
90 
12 
24 
14 
18 

690,000 

284 

Some  additional  evidence  is  afiorded  us  by  the  information  remaining  on  the  make  of  pig  iron  at  ^S  5S 
this  time. 

Mr.  David  Mushet  writes; — *'In  a  survey  I  made  of  the  iron  works  about  the  year  1820,  my 
'*  computation  of  the. annual  quantity  of  pig  iron  manufaetured  was  as  follows : — 

Tons. 


numafho- 
1820. 


«  South  Wales,  &c  - 
"  Staffordshire  and  Shropshire  - 
"  Yorkshire  and  Derbyshire  - 
*'  Scotland  and  other  places     - 


150,000 
180,000 
50,000 
20,000." 


We  next  obtain  the  following  information  of  the  make  of  iron  in  1823  and  1830 : — 

1823. 

1830. 

Northumberland  and  Durham 
Yorkshire         -            -             .            »        - 
Derbyshire    -                -                -                . 
Shropshire            -               .              . 
Staffordshire        -            -            -        -         - 
South  Wales            .... 
Scotland           -            -            .            .        - 

Total 

Tons. 

2,379 

27,311 

14,038 

57,923 

133,590 

182,325 

24,500 

Tons.     . 

5,327 

28,926 

17,999 

73,418 

211,604 

277,643 

37,500 

442,066 

652,417 

The  details  are  given  in  the  Appendix, 

The  Make  of  Pig  Iron.* 


These  must  be  regarded  as  estimated  quantities* 
From  various  statements  Mr.  Scrivenorf  finds  that — 


Tons. 


In  1825  the  make  of  pig  iron  in  North  Wales  waa.  18,100 
In  1826  „  „  „  15,756 

In  1828  „  „  ,^  25,168 

In  1830  „     .  „  „    .  25^000 

The  same  return  as  the  one  above  quoted  informs  us  that — 

Tons  of  pigiioiL 

In  1825  there  were  864  furnaces,  261  in  blast,  making  581,867 
In  1828       '  „         867        „    '   277  „  708,184 

-    —    -    -*  OompaTative  StBtemait,  by  F.  Finch,  1831-2,  made  by  order  of  the  Government, 
f  Scrivenor,  History  oltlie  i^an'  IVfanjBfaAtate.  ^  .    .  x  - 

H  2 


Appendix,  Table 
No.  86,  p.  68. 


Coonties. 

Total  No. 

of 
Furnaces. 

Fig  Iron  made. 

Total  No. 

of 
Foinaces. 

Fig  Iron  made. 

Increase  since 
1823. 

Increase 
percent. 

Tona. 

Tons. 

Northumberland  and  Durham 

2 

2,379 

4 

5,327 

8,916 

123 

Xorkshire           .         .         - 

26 

27,311 

27 

28,926 

1,615 

5 

Derbyshire 

15 

14,038 

18 

17,999 

3,961 

28 

Shropshire          -         -         . 

38 

57,932 

48 

73,418 

16,495 

26 

Staffordshire 

84 

133,590 

123 

282,604 

79,014 

58 

South  Wales 

72 

182,325 

113 

277,643 

95,318 

28 

Scotland  - 

22 

24,500 

27 

37,500 

13,000 

.^ 

NoBTH  Wales  -        -        - 

7 

13,100 

12 

25,000 

12,000 

— 

Total 

262 

454,866 

372 

678,417 

223,651 

— 
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AJ)«i740toi8S0.      The  following  statement  will  show  the  quantity  of  pig  iron  made  in  Great  Britain  from  1740  to 
the  year  1880:— 

Years.  Tons. 


1740 
1788 
1796 
1806 
1826 
1828 
1830 


17,860 
68,800 
126,079 
268,206 
681,867 
702,684 
678,417 


Increase 


661,067  tons. 


Sir  J.Giiei«,i8si.  Mr.  Porter,*  quoting  Sir  John  Guest,  says,  ^^the  manufacture  of  iron  remained  stationary  between 
1828  and  1881,  when  it  again  began  to  advance."  In  the  following  year  the  estimate  was 
1.200,000  tons. 


DwridHuahel. 
iU).1889. 


AJ).1840. 

O.K.F^arter't 

BfOlani. 


VAOTUSB. 
AJ).IML 


In  1889  we  have  the  following  return : — 


Soath  Wales  - 

Do.  .        .        - 

Gloucestershire 
Shropshire     -        -        -        - 
South  Staffordshire     - 
I9orth  Staffordshire 
North  Wales  - 

Derbyshire    -        -        -        - 
Yorkshire       -  -  - 

Durham  and  Northumberland 
Scotland         -  -  . 

Do.         -        .        .        - 
Lancashire      .  .  - 


Blast  Furnaces. 


West  of  the  Taffe,  anthracite  • 
East  of  the  TaflQs,  bituminous 
Forest  of  Dean 
Colebrooki  &c. 


Charcoal  furnace 
Do. 


In  Blast 


23 
99 

5 

29 

120 

7 
13 
14 
24 

5 
54 

1 

2 


Oat 


2 
3 
5 
106 
3 
7 
2 
5 

6 
0 
0 


Boilding. 


11 
21 
2 
0 
0 
3 
0 
2 
0 

18 
0 
0 


Total  of  Pig  Iron 


Inmniade. 


TooB. 
65,780 

388,100 
18,000 
80,940 

346,213 
18,200 
33,800 
34,372 
52,416 
13,000 

196,560 
400 
800 


1,248,781 


This  table  is  given  on  the  authority  of  David  Mushet,  who  states  that  he  himself  made  the  survey ; 
and  in  some  cases  he  gives  the  actual  make  of  each  furnace. 


For  1840  Mr.  Porter  gives  the  following  table: — 

Tons  made. 

ToDE  coal  used. 

Forest  of  Dean    - 

15,200 

60,000 

South  Wales 

505,000 

1,436,000 

North  Wales      - 

26,500 

110,000 

• 

Northumberland 

11,000 

38,500 

Yorkshire 

56,000 

306,500 

Derbyshire      -        -        - 
North  Staffordshire 

31,000 

129,000 

20,500 

83,000 

South  Staffordshire 

407,150 

1,582,C00 

Shropshire 

82,750 

409,000 

Scotland         ... 

241,000 

723,000 

1,396,400 

4,877,000 

Coals  used  in  converting  to  wrought  iron  • 

2,000,000 

Total  coal  consumed  in  the  i 

Qakeofironinl840 

6,877,000 

In  1842,  an  association  of  the  Yorkshire  and  Derbyshire  iron  masters  caused  the  following  estimate 
of  the  make  of  pig  iron  for  six  months  to  be  publishea[; 

Tods. 


Yorkshire 
Derbyshire 
Staffordshire 
Shropshire 
South  Wales 
Scotland   - 

Total 


23,471 

13,795 

151,180 

40,643 

158,715 

185,460 

523,214 


*  Pirogrew  of  the  Nation,  by  G.  B.  Porter,  F.B,S. 
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Equal  for  the  twelve  months  to  1,046,428,  or,  the  make  of  other  districts  bein^  added  to  this, 
1,099,138.    For  about  four  years  from  1840  ^eat  commercial  depression  prevailed,   and   the  iron 
masters  diminished  the  scale  of  their  operations  to  lessen  their    losses.     In   1844  the  railways 
commenced  operations  on  a  large  scale,  and  from  a  return  made  to  Parliament  in  1847  we  find  there 
were  in  that  year- 
Furnaces  in  blast  -  -  -  -  433  sidpnSnta. 
Furnaces  out  of  blast               -                -                   -              190 
Pig  iron  made              -                .                .                .     1,999,608  tons. 

In  1862  the  make  of  iron  had  advanced  to  2,701,000  tons.* 

The  quantity  of  coal  used  each  year  in  the  several  branches  of  our  iron  manufacture  may  be 
estimated  at  not  less  than  from  13  to  16  million  tons. 

In  1816  our  total  shipments  Coastwise  and  Foreign  amounted  to  4,146,909  tons ;  in  1840  they  Appendix, 
were   4,263,007  tons ;  in  1819  we  find  them  4,366,040  tons;  in  1829,  6,224,125  tons ;  and  in  1836,   f"-^^-'^ 
6,864,063  tons,  ^  M^ao. 

Our  shipments  to  the  British  Colonies  and  Foreign  Countries  were  in —  Appendix, 

Tons.  /o.e^p.8«. 

1816  ....  287,667 

1826  ....  366,666 

1886  ....                 -  916,868 

1846  -                -                -            .  2,631,108 

1860  .....  3,361,880 

After  the  14th  of  August  in  that  year  the  duties  on  coal  exported  were  entirely  repealed,  and,  as 
we  shall  see,  a  rapid  increase  in  our  exports  immediately  commenced. 

A  careful  examination  of  the  information  brought  together  in  this  chapter  leads  us  to  the  conclusion 
that  in  the  fifty  years  under  consideration  there  was  a  constant  and  steady  increase  in  the  production 
of  coal  from  our  coalfields.  We  have  been  compelled  to  seek  for  evidence  of  a  collateral  character, 
from  which  to  make  our  computations.  From  thiSf  the  value  of  which  everyone  will  be  enabled  to 
judge  of,  we  infer  that  tiie  mean  average^  annual  production  of  coal  during  the  period  under  con- 
sideration would  be  not  less  than  forty  million  tons.  Therefore,  in  the  first  fifty  years  of  the  present 
century  fully  two  ihouscmd  mittians  of  coal  would  have  been  extracted  from  the  coalfields  of  the  united 
Kingdom.  Adding  to  this  the  computation  made  at  the  end  of  our  second  chapter  it  may  be  safely 
asserted  tiiat  to  1860  the  coalfields  of  these  islands  had  yielded  2,850,000,000  tons  of  coal.  This  is  a 
quantity  which  is  not  readily  appreciated,  but  it  is  more  easily  realised  by  assuming  that  a  mass  of  coal 
equal  to  nearly  three  thousand  million  square  yards  of  coal  (a  ton  of  coal  is  fairly  represented  by  a 
square  yard)  had  been  drawn  from  our  subterranean  deposits  ;  that,  indeed,  our  coalfields  had  sufiered 
to  that  extent  of  exhaustion. 


CHAPTER  IV.— THE  PRODUCTION  OF  COAL  feom  1860  to  1869. 

It  b  thought  that  the  facts  connected  with  the  production  of  coal  in  all  the  different  coalfields  of  the 
United  Kingdom  within  the  last  twenty  years  will  be  presented  more  satisfactorily  by  confining 
the  statements  of  this  chapter  entirely  to  the  quantities  of  coal  raised,  reserviujg  for  the  next  chapter 
the  remarks  in  detail  whidi  it  appears  necessary  to  make  on  the  peculiar  conditions  of  the  coalfields 
themselves,  and  the  output  of  coal  from  them. 

Even  as  recently  as  from  I860  to  1864,  the  most  uncertain  estimates  respecting  the  quantities  of 
coal  raised  were  prevalent  The  quantity  of  sea-borne  coal  was  of  course  known  from  the  returns 
regularly  published  by  order  of  the  House  of  Commons,  but  very  little  information  was  to  be  obtained 
respecting  the  inland  traffic  in  coal,  excepting  such  as  was  brought  to  London.  Consequentiy  those  who 
wrote  on  the  subject  were  obliged  to  satisfy  themselves  with  the  loose  statements  obtainable  from 
various  uncertain  sources.    The  results  given  for  those  years  are  not  con 

The  following  are,  however,  the  estimates  usually  given : 

J.  R.  McCulloch,  1839— t 

Domestic  consumption  and  small  manufactures     - 
Iron   making,  general  manufactures,  railways,   steam- 
boats, &c.       ------ 

Exports  to  Ireland  -  -  .  « 

Exports  to  colonies  and  foreign  ports     -  -  . 

Total  -  .  .  - 

J,  R.  McCulloch,  1846t 


*  Bniithwaite  Poole's  Statistics  of  Commerce. 

t  J.  B.  MaoCulloch,  Commercial  Dictionary.    The  several  editions.    Statistical  Account,  Vol.  L,  p.  699. 
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1,449,417 

81,024,417 

34,600,000 

1846. 
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J.  U.  MoOnlloch, 
1868, 


Do  La  Beehe, 
1SJ9.     • 


J.  B.  Tennant, 
1846. 


B.  Poole.  1858. 
T.Y.Hall,  1854, 

J.  Bickioioii. 
1863. 


J.  R.  McCuUoch,  1855— • 

Domestic  consumption  and  small  manufactures 

Production  of  pig  and  bar  iron  - 

Copper  smelting,  iron  and  brass  manufacture  - 

Cotton  manufactures      •  -  .  . 

Woollen,  linen,  silk  ditto 

Salt  works,  glass  works  -  -  -  . 

Lime  works  and  brick  works 

Railway  carriages,  steam-boats 

•  (  * 
Home  consumption  - 
Exports  to  Ireland         -  -       .   ,  • 

Exports  to  colonies  and  foreign  parts 


.  Towi, 

20,000,000 

15,000,000 

10,000,000 

1,000,000 

1,000,000 

1,200,000 

1,500,000 

3,000,000 

62,700,000 
1,200,000 
4)800,000 


Total  of  home  and  foreign  consumption    -      58,200,000 


Henry  T.  De  La  Beche,  1839— f 

Value  of  coal  raised  at  pit's  mouth  -            -            - 

Which  may  be  considered  as  (waste  coal  included)  re- 

presentingabout          -                -  -                - 
James  Emerson  Tennant,  1846 — J 

Value  of  coal  raised  at  pit's  mouth  .-            -            - 

Representing,  as  above,  about         -  -            .    - 

Braithwaite  Poole,  1852§       -            -  -            -            - 
T.  Y.  HaU,  185411   -                -               - 

Ditto  (quoting  another  authority )ir  -            •            - 

Joseph  Dickinson,  1853**      -                -  -                - 

Mr.  Dickinson,  in  the  report  quoted,  ffives  a  return  which  he  says  **  I  am  enabled  to  furnish  with  a 
*^  very  close  approximation  to  accuracy- 

From  this  it  appears  ^^  the  output  of  coals  "  in  1852  was  as  follows :  Tons. 

In  Lancashire    -            -            -        *    -            -            -        8,255,000 
In  Cheshire     -----  715,000 

In  North  Wales 953,000 


£  9,000,000 

36,000,000  tons. 

£  &,100,000 
36^400,000  tons. 
34,000,000 
56,550,000 
52,000,000 
54,000,000 


y9 

99 
9f 


Total  of  those  districts 


9,923,000 


These  returns  are  given  as  from  Q79  pits  in  Lancashire,  50  pits  in  Cheshure,  and  150  pits  in  North 
Wale8.tt    The  collieries  in  Lancashire,  (Jheshire,  and  North  Wales  were  reported  in  1853  to  be  4234t 

*  J.  R.  McCnlloch,  Commercial  Dictionary.    The  seyeral  editions.    Statistical  Account,  vol.  I.,  p.  599. 

f  Report  on  the  Geology  of  Cornwall,  Devon,  and  West  Somerset,  by  Henry  T.  De  La  Beche,  F.B.S.,  Director  of  the  Ordnance 
Geological  Survey,  1839. 

*  Quoted  by  R.  C.  Taylor,  Statistics  of  Coal,  1848. 
Statistics  of  British  Commerce,  by  Braithwaite  Poole,  1852. 
A  treatise  on  the  extent  and  probable  daration  of  the  Northern  coalfield,  by  T.  Young  Hall, 

"H  A  treatise,  quoting  "  a  particularly  carefol  writer  on  the  subject  of  the  Coal  Trade." 

♦♦  Reports  of  Inspectors  of  Coal  Mines,  1853. 

ft  In  a  previous  Report,  Mr.  Dickinson  gives  the  foUowifig  as  the  number  of  eollitries  under  his  ilispectiQn  inlSSl : — 

Staffordshire                ....  250 

Shropshire     ------  60 

Worcestershire            -                -                -                -  60 

Cheshire        -...--  20 

Lancashire  -----  800 

Denbighshire             -            -           -            -           •!  «« 

Flintshire     -                 -                 -                 -                 -/  ^* 

Anglesea        .•••.-  5 

740    compnBing  on  an  avenge  about 
four  pits  to  each  colliery,  and  producing  about  22,000,000  tons  of  coal  per  annum. 

Mr.  Dickinson  remarks,  "  The  collieries  of  Staffordshii'e,  Shropshire,  and  Worcestershire  are  familiarly  known  by  their 
"  association  with  the  iron  trade.     Those  in  Cheshire  and  Lancashire  are  similarly  extensive,  and  afford  the  supply  of  coal  to  the 
*'  populous  manu&cturing  districts  in  which  they  are  situated.    Those  in  Denbighshire  and  a  part  of  Flintshire  have  been  hitherto 
**  secluded,  but  have  now  obtained  railway  communication,  and  are  assuming  an  increased  importance  ;  whilst  those  in  Anglesea 
*'  are  small,  and  occupy  a  very  obscure  rank  in  the  district  with  which  they  are  associated." 
XX  These  were  in  their  respective  districts  as  follows : — 

Number  of  Collieries. 
Lamoabhibe,      Ashton-imder-Lyne       -  -  -  -  -  -  .      7 

Blackburn    -  -  -  -  -21 

Bolton    --------      43 

Burnley       -  -  -  -  -  -..14 

Bury     -  -  -  -  -  -  --11 

Chorley        -  -  -  -  ...   7 

Leigh     -  -  -  -  -  .  --15 

Manchester  -  -  -  -     '  -  -       15 

Oldham 28 

Rainford      -  -  -  .  ....  -      10 

Rochdale,  including  Bacup  and  Rossendale        -  -  -      84 

St  Helen's  -  -  -  -  -  ,  .-      25 

Wigan  -  -  "        -  -  "-  -•  -   •         -      24 

334 

Chbshirib  -  -  -  -  -  -  -  28  _ 

North  Wales,  Anglesea  -  -  -  -  -  -  -        g    -   -    - 

Flintshire    -  -  -  -  -  -      80 

Denbighshire     -------26 

61 

Total  coUiexiM  .  -  -  423 
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We  hare  remarked  elsewhere  on  the  importance  of  distinguishing   betweeil  pits  and  collieries  ;  one 

colliery  may  doriAl^ehend  many  pits,  : 

The  same  tfathovity  thus  summarises  the  total  production  of  coal  in  1851  and  1852,  stating,  how-  J.  moUxuon, 
ever,  that  the  quantities  must  be  regarded  as  approximate  only,  since  the  available  information  is  of  a  "** 
yery  uncertain  character : 

•^  Tons. 

Northumberland,  Durham,  and  Cumberland      -            -  11,000,000 

Lancashire,  Cheshire,  and  North  Wales          -                -  10,000,000 

Staffordshire,  Shropshire,  and  Worcestershire  -  -  .  8,000,000 
Yorkshire,    Derbyshire,   Warwickshire,    Leicestershire, 

and  Nottinghamshire  -  -  -  -  7,500,000 
South    Wales,    Monmouthshire,    Gloucestershire,    and 

Somersetshire             .....  10,000,000 

Scotland          -                -                -                -                -  7,500,000 

Total  of  coal  raised  per  annum     -            -  54,000,000 


Mr.  Robert  Williams  in  1854  gave  as  the  nearest  approximation  he  could  make  the  total  product  of  S^^S^'??^ 
coal  in  Scotland  as  7,448,000  tons.  ^  "^""^^ 

It  is  important  that  the  value  of  those  estimates  should  be  carefully  considered,  since  they  have  been 
employed,  as  it  appears  to  us,  without  sufficient  consideration,  in  computing  the  annual  increase  in  the 
consumption  of  our  coal. 

In  the  Appendix  will  be  found  a  table  giving  the  coals  brought  to  London  by  canal  from  1805  to  ^pendix.  TaWo 
1852,  and  continued  on  to  the  end  of  1869.  Aji^iwi  toi853. 

In  eadi  of  the  first  three  years  the  coal  brought  by  canal  to  London  amounted  to  the  following 
weights. 

®  Tons. 

1851  brought  by  Inland  Navigation  past  the  city's  boundary  ^ 

at  Grove  Pa^k,  &c  -  -  -  -     24,206 

1852  do.  do.  do.     -  -     33,800 

1853  do.  4o.  do.  -      21,644 

Whilst  the  following  railways  brought  into  London : 


Names  of  Bailwayt. 


Great  Northern      - 

London  and  North-western    - 

Eastern  Counties    - 

Great  Western      -        -        - 

Sonth  Eastern 

Total  -    *      - 


1S51. 


Tons. 

101,976 

110,163 

5,296 

25,152 

5,319 


247,906 


1862. 


J  858. 


Tons. 
195,865 
137,978 

28,815 
4,596 

10,652 


377,906 


Tons. 
358,775* 
173,346 
68,148 
16,589 
12,851 


629,709 


BaUwB^  1851  to 
1868. 


The  existing  information  respecting  the  inland  traffic  in  coal  about  this  period  is  very  limited,  and 
the  above  is  nearly  all  that  we  have  been  enabled  to  obtain. 

Of  the  evidence  at  our  command  for  the  years  1851  to  1853  inclusive,  one  division  is  strictly  reliable, 
the  exports  Coastwise  and  to  Foreign  parts,  while  another  division,  viz.,  the  inland  distribution  of  the 
coal,  is  of  an  uncertain  character. 


In  1851  exports  from  Durham  and  Northumberland  coalfield 

1852  do.  do.  do. 

1853  do.  do.  do.     - 
In  1851  exports  from  Cumberland  coalfield 

1852  do.  do.       - 

1858  do.  do.         - 

In  1851  exports  from  Lancashire  and  Cheshire  coalfield 

1852  do.  do.  do. 

1858  do.  ^    do.  do. 

In  1851  exports  from  Yorkshire  coalfield 

1852  do.  do.  -  -  - 

1858  do.  do.  - 


Tons. 

7,887,806 

8,280,883 

8,268,129 

528,697 

541,853 

617,168 

536,190 

524,773 

592,862 

191,965 

165,850 

150,200 


BXPOBT^TIONB. 
1861  to  1863. 


•  Great  Northern  Bailwat. 


The  following  Statement  of  the  Quantity  of  Coals  brought  into  the  London  District  by  the  Great  Northern  Railway,  from  August 
1850  to  ditt  March  1853,  yaries  from  that  gi^en  in  the  text,  owing  to  the  different  periods  taken  for  the  Return  :(0 


Period. 


From  August  1850  (the  date  at  which  the  Great  Northern  1 
line  was  opened  to  Iiondon)  to  81st  December  1850      -  j 
During  the  year  1851  .  ^  •  .  - 

During  the  year  1852  -  ,  -  - 

"Etom  the  18Ui  January  to  81rt  March  1858 

Total  tons  carried     ... 


Weight. 


Tons.     cwts.  qn,    lbs. 
2,775      0      0      0 


97,159       0 

197,495       0 

88,919       0 


886,848       0       0       0 
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Appoidiz  Table, 
No.  64,  p.  77. 


8eeptgel44. 


BeeiMgelSO. 


Anpendix,  TM>Ie 


w91. 


In  1861  exports  from  Somerset  and  Gloucester  coalfield 

1852  do.  do.  do. 

185S  do.  do.  do. 

In  1851  exports  from  South  Wales  coalfield 

1852  do.  do.       - 

185S  do.  do. 

In  1851  exports  from  Scotch  coalfield  -  -  - 

1852  do.  do.        -  - 

1853  do.  do. 


Tour. 

97,820 

100,279 

102,695 

2,025,998 

2,110,890 

2,499,734 

891,073 

820,644 

854,887* 


In  addition  to  the  above  returns,  considerable  quantities  of  coals  were  shipped  from  ports  distant 
from  the  coalfields.  It  is  therefore  necessary  that  the  total  exports  should  appear  in  close  proximity 
with  those. 

The  shipments  from  all  the  ports  of  the  United  Kingdom  were  for  those  three  years  as  follows  : 


Years. 


1851 
1852 
1853 


CoastwiBe. 


Tons. 
8,816,538 
9,069,577 
9,070,984 


Foreign. 


Tons. 
3,468,545 
3,640,194 
3,935,062 


Total  Shipments. 


Tons. 
12,285,083 
12,709,771 
13,006,046 


The  coal  taken  into  Manchester  by  road,  rail,  and  canal  from  the  Lancashire  and  Cheshire  collieries 
was  in — 


1851 
1852 
1858 


Tons. 
1,241,854 
1,486,058 
1,221,272 


The  total  consumption  of  coal  in  Manchester  and  Salford  being  estimated  by  a  competent  authority 
as  being  in  those  years  2,000,000  tons.t 

The  rate  of  increase  in  the  consumption  of  coal  in  a  large  town  is  shown  by  these  fibres,  compared 
with  some  returns  made  to  the  Statistical  Society  of  Manchester  in  1887.  From  this  document  we 
learn  that  in  1834  787,008  tons  were  brought  into  Manchester  by  the  road,  rail,  and  canal,  and  that  in 
1886  the  canals  brought  in  570,628  tons,  and  the  Liverpool  Railway  and  the  road  348,363,  equal 
together  to  913,991  tons. 

The  return  already  given  ai)pears  to  show  that  less  than  ten  million  tons  were  produced  from  the 
coalfields  of  Lancashire,  Cheshire,  and  North  Wales  at  this  time. 

The  Taff  Vale  returns,  which  have  been  kept  with  great  care  since  the  opening  of  that  railway, 
show  that  in  1851  there  were  612,716  tons  of  coal  and  coke  conveyed  over  that  line,  in  1852  711,962 
tons,  and  in  1853  874,362  tons;  of  this  the  retail  sales  were  in  1851  66,260  tons,  in  1852  104,722  tons, 
and  in  1853  169,860  tons. 

In  1843  the  Coventry  canal,  we  learn  from  returns  obligingly  furnished  by  the  Canal  Company, 
carried  from  the  Cannock  or  Staffordshire  coalfield  33,917  tons,  from  the  Waiwickshire  coidfield 
95,100  tons,  and  from  the  Leicester  coalfield  64,250  tons. 

In  1849  this  canal  carried  from  the  Staffordshire  coalfield  11,470  tons,  from  Warwickshire  87,630, 
and  from  the  Leicestershire  district  81,150  tons.  The  details  of  this  will  be  found  in  the  Appendix  in 
connection  with  a  table  showing  the  more  recent  distribution  of  the  coal  from  those  counties. 

The  Erewash  Vallev  carried  by  railway  and  canal  in  1851  586,001  tons,  in  1852  682,587  tons,  and 
in  1853  818,369  tons  from  the  Midland  collieries  touched  by  their  system. 

Since  the  quantity  of  coal  used  in  the  smelting  and  manufacturing  of  iron  forms  a  very  large  pro- 
portion of  all  the  coal  raised,  we  may  by  learning  the  quantity  of  iron  made  form  an  estimate  from  it 
of  the  state  of  the  coal  trade  at  the  period. 

The  quantity  of  coal  used  in  1854  in  the  manufacture  of  crude  and  malleable  iron  is  given  by 
Mr.  Truran  as  20,148,000  tons  for  the  United  Kingdom;  the  make  of  pig  iron  in  that  year  being 
given  by  the  same  authority  at  3,585,906  tons.^  In  1848,  Mr.  McCuUoch  gives  the  make  of  pig  iron 
as  2,008,200  tons,  but  he  adds,  "  We  are,  however,  inclined  to  think  that  some  of  the  English  returns 
'*  in  the  above  table  are  exaggerated,  and  that  the  make  in  1848  may  be  estimated  at  about  1,850,000 
'^  tons."  McCuUoch  further  remarks,  ^^  Taking  the  annual  produce  of  pig  iron  in  the  United  Kingdom 
**  at  1,900,000  tons,  and  supposing  about  3i  tons  of  coal  are  required  for  the  production  of  each  ton  of 
^^  iron,  the  consumption  of^  coal  in  this  branch  of  the  iron  trade  will,  on  this  hypothesis,  amount  to 
^^  6,650,000  tons,  and  adding  to  this  quantity  4,000,000  tons  for  the  coal  required  for  the  conversion 


*  Although  the  above  figures  are  giyen  for  coals  sent  from  the  coalfields  named — as  it  is  possible  that  some  of  the  coal  may  have 
been  derived  from  adjoining  coalfiel£ — it  is  thought  advisable  to  give  the  ports  of  shipment  in  each  case  : — 

1.  Durham  and  Nobthumbbblasd — Newcastle,  Sanderhmd,  Stockton,  Hartlepool,  North  Shields. 

2.  CuxBBRLAND. — ^Whitchaven,  Mar^rport,  Workixigton. 

3.  LAHCAsmnx  ahd  Chsshirb. — ^Liverpool,  Preston,  Fleetwood,  Lancaster,  Chester,  Wales,  and  some  Yobxbhibs. 

4.  YoRKflHiRB. — ^Hnll,  Goole,  Grimsby. 

5.  Somerset  and  Gix>nGB8TER.— Bnstol,  Gloucester. 

6.  South  Wales.— Newport,  Swansea,  Cardiff,  Port  Talbot,  Neath,  Port  Cawl,  Uanelly,  Milfoid. 

7.  Scotland. — Glasgow,  Gainsboroagh,  Irvine,  Ayr,  Greenock,  Grangemouth,  Borrowstoness,  Kirkaldy,  Leith, 

Dimdee,  Alloa. 
(1)  Extract  from  Report  from  the  Sdeot  Committee  on  Coal  Duties  (Metropolis),  August  12th,  1858»  page  210. 

t  See  a  Paper,  **  Statistics  of  the  collieries  of  Lancashire,  Cheshire,  and  North  Wales,"  published  in  the  TransaetioDS  of  the 
Philosophical  Society  of  Manchester,  b^  Mr.  J.  Dickinson. 

X  The  Iron  Manufacture  of  Great  Britain  Theoretically  and  Practically  considered.    By  William  Truran,  C.E.,  1855. 
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'*  of  pig  iron  into  bar  iron,  it  follows  that  a  supply  of  no  fewer  than  10,650,000  tons  of  coal  will  be 
'^  annualljT  required  in  this  simple  department  of  mdustry."* 

We  believe  Mr.  McCullochhas  understated  the  quantity;  whereas  Mr.  Truran  has  evidently  erred 
as  much  in  excess.  It  should  be  noted  here  that  the  make  of  pig  iron  in  1854  was  given  by  the  Keeper 
of  Mining  Records,  who  made  very  careful  inquiries  at  the  time,  as  3,069,838  tons  or  nearly  500,000 
tons  less  than  the  quantity  given  b^  Mr.  Truran. 

From  these  and  several  other  direct  and  collateral  sources  of  information^  we  believe  the  average 
production  of  coal  in  each  of  the  three  years  1851,  1852,  1853,  may  be  taken  as  follows: 


Coals  shipped  from  all  ports  both  of  the  coast  and  foreign 
Used  in  iron  manufacture  .... 

Brought  to  London  by  rail  and  canal         -  -  . 

Consumed  in  general  manufactures  for  producing  steam,  &c. 
Consumed  for  domestic  purposes     -  -  . 

Total 


Tons. 
12,700,000 
15,000,000 

425,000 
12,760,000 
10,000,000 

50,875,000 


Uakeoriron,1864 


In  1868,  Sir  Charles  Trevelyan  and  Sir  Stafford  Northcote  were  appointed  by  the  Treasury  to  The  collection 
examine  into  the  working  of  all  the  offices  connected  with  the  Museum  of  Practical  Geology,  then  ^SfijSSlL?" 
under  the  direction  of  Sir  Henry  De  La  Beche.    They  reported  that  "  The  Mining  Record  Office  is  Statmtiob/' 
an  interesting  and  valuable  department  of  the  institution ;"  and  then,  .after  stating  what  had  been  done,  ^^' 
they  continue,  ^^  But  the  produce  of  iron,  coal,  and  some  other  important  mineral  substances  has  not 
"  been  ascertained,  nor  can  the  department  be  expected  to  obtain  it,  with  any  accuracy,  unless  it  is 
^^  enabled  to  make  systematic  inquiries,  by  sending  officers  of  its  own  to  collect  and  organise  in- 
"  formation  ;"  again  they  write,  ''Before  quitting  the  subject  of  Mining  Records,  we  have  to  suggest 
^  that  the  information  which  is  collected  as  to  the  produce  of  the  mines  should  be  regularly  com- 
"  municated  to  the  Statistical  Department  of  the  Board  of  Trade.    We  have  also  to  recommend  that 
'*  the  Keeper  of  Mining  Records  should  be  placed  in  communication  with  the  inspectors  of  coaJ  mines, 
"  who  might  materially  assist  him  in  his  inquiries  respecting  mines  of  that  description."t 

The  result  of  this  was,  that  arrangenicnts  were  made  for  carrying  out  the  recommendation  of  the 
Committee,  and  in  July  1855  the  first  return  of  coal  produce  and  iron  manufacture  obtained  by  direct 
application  to  the  coal  owners  and  iron  masters  was  published.  Since  that  period,  the  "  Mineral 
Statistics  of  the  United  Kingdom  "J  give,  with  all  possible  exactness,  the  quantities  of  coal  raised  from 
our  collieries  in  each  year.  It  should,  however,  be  distinctly  understood,  that  the  earlier  years  are  less 
exact  than  the  more  recent  ones.  When  the  experiment  was  first  made  there  was  with  many  men 
considerable  doubt  as  to  the  object  of  the  inquiry,  and  while  some  objected  to  give  returns  at  all, 
and  others  hesitated  ;  many  gave  returns  which  were  not  strictly  reliable,  being  rather  the  averages  of 
the  production  of  the  colliery  for  several  years  than  the  actual  return  of  the  year  for  which  it  was 
required. 

From  1854  to  the  present  time,  therefore,  the  returns  of  the  production  of  our  collieries  is  given  on 
this  authority. 


Total  Number  of  Colheeiks  in  the  United  Kingdom  in  each  year,  from  1854  to  the  end 

of  1870. 


Years. 

England. 

Wales. 

Scotland. 

Ireland. 

1854 

1,824 

259 

368 

•5  . 

1855 

2,043 

277 

403 

^fe^ 

1856 

2,031 

320 

405 

-Is 

1857 

2,082 

340 

425 

1858 

2,090 

360 

417 

s*§ 

1859 

2,094 

369 

413 

coUieri 
han  40 

1860 

2,113 

383 

427 

1861 

2,164 

391 

426 

1862 

2,189 

407 

448 

g'" 

1863 

2,207 

427 

482 

Zs'-i 

1864 

2,284 

414 

497 

s  §  fe 

1865 

2,293 

456 

497 

1866 

2,235 

434 

491 

1867 

2,316 

424 

483 

1868 

2,268 

364 

433 

lere 

these 

have 

1869 

2,027 

380 

412 

1870 

Eett 

im  not  comple 

te. 

H 

Appctodix,  Table 
No.  CI,  p.  81. 


The  above  list  must  not  be  received  as  representing  accurately  the  number  of  collieries  at  work  in 
any  given  year.  There  exist  two  or  three  sources  of  error  which  it  is  our  duty  to  point  out  In  the  first 
place,  a  considerable  number  of  small  collieries  are  opened  and  closed,  according  to  the  conditions  of 


*  A  Dictionary,  Practical,  Theoretical,  acd  Historical,  of  Commerce  and  Commercial  Navigation.   By  J.  B.  McCulloch,  Esq.,  1856. 

{Reports  of  committees  of  Inqoiij  into  PabUc  Offices.    Report  on  Department  of  Practical  Science  and  Art,  May  25th,  1858. 
Blineral  Statistics  of  .the  United  Kingdom  of  Great  Britain  and  Ireland  for  1853  and  1854,  by  Robert  Hunt,  F.R.S.,  Keeper  of 
Mlnhig  Records.    Fnbb'shed  by  order  of  th«  Lords  Commissioners  of  Her  Majesty's  Treasury.    Continued  e«ab  year, 

18489.    Vol,  in.  I 
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trade,  or  the  necessities  of  the  owner,  within  very  short  periods,  without  the  fact  becoming'  known  to 
the  Colliery  Inspectors,  to  whom  we  are  indebted  for  the  lists,  as  given  more  in  detail  in  the  Appendix 
^P®J*^J^^®  Collieries  again,  in  changing  proprietors,  are  suspended  for  some  months.  Another  cause  of  irregularity 
is,  the  difficulty  of  defining  a  colliery.  In  some  cases  a  number  of  pits  are  returned  as  one  colliery ;  in 
other  cases,  each  pit  is  given  as  a  separate  colliery.  The  numbers  given  are,  however,  sufficiently 
consistent  with  each  other  to  represent  the  changes  which  have  taken  place  over  a  period  of  years. 
We  find,  for  example,  the  following  differences  in  the  number  of  the  collieries  in  1858  and  1868. 


England 
Wales 
Scotland 
Ilreland 


Total 


1858. 

.    2,090 

S60 

417 

40 

-     2,907 


1868. 

2,268 

864 

488 

40 

8,105 


The  increase  being  198  collieries  in  the  ten  years. 

A  detailed  statement  of  all  the  collieries,  arranged  in  regard  to  the  inspectors  districts,  will  be  found 
Appgdix,  iW)ie    in  the  Appendix,  with  their  situation  and  the  names  of  the  owners. 

The  production  of  coal  in  the  United  KtMcooM  since  1854  has  been  as  follows: — 


Yean. 

Increase. 

Decrease. 

Tons. 

Tons. 

Tons. 

1854 

64,661,401 

— 

— 

ssfss^r^ 

1855 

64,453,070 

-^ 

208,322 

1856 

66,645,450 

2,192,871 

— 

1857 

65,894,707 

— 

1,250,743 

1858 

65,008,649 

— 

386,058 

1859 

71,979,765 

6,971,116 

— 

1860 

84,042,698 

6,062,933 

_ 

1861 

86,039,214 

1,996,516 

— 

1862 

81,638,338 

— 

4,400,876 

1863 

86,292,215 

4,653,877 

— 

1864 

92,787,873 

6,495,658 

— 

1865 

98,150,587 

5,362,714 

— 

1866 

101,630,544 

3,479,957 

— 

1867 

104,500,480 

2,869,936 

— 

1868 

108,141,157 

— 

1,359,323 

1869 

107,427,557 

4,286,400 

— 

1870 

Bel 

turn  not  complete. 

The  increase  in  the  five  years  to  1859 
„  „  „  1864 

,,  „  „  1869 


Tons. 

-  7,818,864 

-  20,610,108 
14,639,684 


Or  we  have  an  increase  in  ten  years,  that  is,  from  1859  to  1869,  of  85,447,792  tons. 

For  the  present  those  figures  must  be  allowed  to  speak  for  themselves. 

The  quantity  of  coal  poduced  in  the  years  from  1864  to  1869,  both  inclusive,  amounts  to  1,843,798,705 
tons,  which  added  to  the  quantity  given  at  the  end  of  the  last  chapter,  namely,  2,850,000,000  tons, 
shows  that  up  to  the  end  of  last  year,  estimating  the  return  for  1870  at  110,000,000  tons,  we  shall 
have  drawn  from  our  original  stores  of  fuel  not  less  than  four  thousand  three  hundred  miUiom  of  tons  of 
coaL 


CHAPTER  v.— OUR  COALFIELDS  AND  THE  DISTRIBUTION  OF  THE  COAL. 

Durham  and  Northumberland. 

Extending  along  our  eastern  coast,  from  the  mouth  of  the  Tees  on  the  south  to  the  mouth  of  the 
Coquet  on  the  north,  a  distance  of  about  50  miles,  is  the  great  northern  coalfield  of  Durham  and 
Nordiumberland.  Its  width  varies  considerably.  A  line  drawn  westward  from  Hartlepool  gives  a 
width  of  24  miles,  a  line  drawn  through  Durham  21  miles,  a  line  through  Newcastle  18  miles,  a  line 
from  the  mouth  of  the  Bl^th  6  miles,  about  the  same  width  across  Morpeth,  and  from  near  the 
mouth  of  the  Coquet  but  a  little  more  than  one  mile. 

The  seams  of  coal  which  are  principally  worked  in  this  district  are  the  High  Main  seam,  the  Bensham 
8eam»  the  Five  Quarter  Main  seam)  the  Hutton  seam,  Beaumont  seam.  Low  Five  Quarter,  Three 
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Quarter  seam,  Brockwdl,  and  Stone  Coal.  These  seatns  are  kno\ihi  by  other  names,*  each  district 
usually  adopting  its  own  peculiar  term  to  designate  the  workable  coal  seams :  thus,  the  Bensham 
seam  of  the  Tyne  is  known  as  the  Maudlin  seam  of  the  Wear;  the  Beaumont  or  Harvey  seam  is  the 
Townley  seam  of  the  Townley  Colliery,  and  the  Main  Coal  of  the  Wylam  ColKery.  At  Hetton  the 
High  Main  seam  of  the  Crumlington  district  separates  into  two,  and  is  called  the  Three  Quarter 
seam  at  Pontop;  where  it  unites  again  it  is  known  as  the  Shieldrom  seam.  The  Crumlington 
Grey  seam  is  the  Metal  Coal  seam  and  Stone  Coal  seam  of  Sheriff  Hill,  where  it  is  divided ; 
while  it  unites  at  Hetton  and  forms  the  Five  Quarter  seam  of  that  and  the  Auckland  district. 
The  Crumlington  Yard  seam  becomes  the  Main  Coal  seam  at  Hetton,  Haswell,  and  some  other 
localities;  the  Brass  Hill  at  Pontop,  and  the  Main  Coal  in  Auckland.  Again,  the  Crumlington 
Five  Quarter  seam  divides  and  forms  the  Six  Quarter  and  the  Five  Quarter  at  Sheriff  Hill,  and  the 
Brass  HiU  seam  at  Pittington ;  they  agidn  unite  and  form  the  Hutton  seam  at  Pontop  CoUiery,  and  so 
with  regard  to  a  few  othersif 

To  tne  westward  of  Newcastle  there  are  some  smaller  workings  for  coal  in  the  Acomb  towiiBhipy 
and  near  Fallowfield.    Near  Hexham  six  collieries  are  worked,  and  three  near  Hdtwhistle.} 

Adopting  the  divisions  into  inspector's  districts,  as  settled  by  the  iS^ecretary  of  State  for  the  Home  SeeAnpendiz, 
Department,  the  numbers  of  the  collieries  in  Durham  and  Northumberland  wiU  be  as  follows : —  LU*  «o.27,p.XT« 


*  Mr.  Hall  gives  the  folloiriiig  for  the  Newcastle  district  :— 


Thickness. 


1.  High  Main  coal  -  -  -  -  -  -6-0 

8.  Metal  coal  -  -  -  -  -  -    1      6 

8.  Stone  coal  -  -  -  -  -  -  -16 

4.  Yard  coal    -  -  -  -  -  -2     10 

5.  Bensham  coal    -  -  -  -  -  -  -2    10 

6.  Five  Quarter  coal        -  -  -  -  -    3      0 

7.  Low  Main  coal  --.---  -60 
S.  Crow  coal    -                -                -               -                -  -2     10 

9.  Rve  Quarter  coal  -  -  -  -  -  -88 

10.  Baler  coal    -  -  -  -  -  -110 

11.  Townley  or  Harvey  coal  -  -  -  -  -    8      1 

12.  Jelly  coal    -  -  -  -  -  -22 

13.  Stone  coal         -------2 

14.  Five  Qnarter  coal        -  -  -  -  -    8      4 

15.  Three  Quarter  coal       ------    26 

16.  Brockwell  coal  -  -  -  -    2    11*  ' 

*  The  Coalfields  of  Qreat  Britahw  their  History,  Structure,  and  Duration.   By  Edward  Hull,  BJU  F.B.S.  ,  liondou,  1861,  Isl^dition.    London, 
1801. 2nd  Edition. 

f  The  following  synopsis  of  the  coal  seams  of  this  coalfield  is  given  by  Willuun  Oliver,  in  his  **  Sections  of  the  Coal  Measures  of 
Northumberland  and  Dorham" : 


Wailbottxjd 

Wallsbnd 

Hbtton 

PoAtop 

Adokland 

District 

District. 

District. 

District. 

District. 

District. 

District 

High  Main 

High  Mam 

Three  Quarter  - 

Shield  Bow     - 

Three  Quarter. 

Grey  Seam  - 

-  -  -i 

Metal  Coal        - 
Stone  Coal 

Metal  Coal        - 
Stone  Coal 

JFive  Quarter  - 

Five  Quarter. 

Yard  Coal       - 

Yard  Coal 

Yard  Coal 

Main  Coal 

Brass  mil 

Main  Coal. 

]Sen<|hiun 

_          -      ■    - 

Bensham  - 

Bensham  - 

Maudlin           -  f 

■ 

Six  Quarter 

Six  Quarter      - 

JLowMain     A 

Hutton    - 

'Surtees. 

live  Quarter  - 

_          -          - 

Five  Quarter     - 

Five  Quarter    - 

IjOW  Main   - 

Gronee  - 

Low  Main 

Low  Main 

Hutton     - 

MainCoaL 

Beaumont 

Engine   - 

Beaumont 

Beaumont 

Harvey  - 

BustvBank, 
.  Brockwell      .  - 

Brockwell    - 

Sphnt   - 

Brockwell 

Brockwell 

Brockwell. 

Brockwell. 

X  The  following  information  has  been  obligingly  furnished  by  Mr.  Walton  of  Alston  Moor  :— 

Acomb  township  contains  about  2,900  acres,  and  the  seam  of  coal  known  as  the  Fallowfield  seam  lays  in  the  whole  of  it. 
There  has  been  wrought  near  the  Half-way  House  about  60  acres,  near  the  Garden  House  about  140  acres,  near  the  Mines,  say 
about  10  acres ;  total  about  210  acres,  leaving  about  2,690  acres  unwrought. 

Fiobably  one  fourth  of  this  may  be  affected  by  veins,  troubles,  &c.,  so  as  to  be  valueless  as  fuel,  leaving  about  2,000  acres  of  coal 
yet  to  work  ;  and  as  this  seam  varies  from  about  six  to  two  feet  in  thickness,  probably  four  feet  thick  may  be  conridered  an  average ; 
and  as  one  acre  of  coal  one  foot  thick  produces  about  1,510  tons  of  coaJs,  consequently  1,510  x  4  x  2,000  =  12,080,000  tons 
unwrought ;  this  will  lay  fh>m  about  20  to  100  fistthoms  beneath  the  surface.  There  is  also  an  upper  seam,  called  the  Oakwood 
seam,  1^  feet  thick  ;  about  500  acres  of  this  is  unwrought,  which  would  produce  about  1,020,000  tons,  making  13,100,000  tons  of 
coals  yet  to  work  in  Acomb  township. 

Fallowfield  township  contains  670  acres,  of  this  about  370  acres  have  been  wrought,  leaving  about  300  acres  or  about  1^  millions 
of  tons  yet  to  work.    The  upper  seam  is  not  on  in  this  township. 

Wall  township,  about  100  acres  unwrought,  equal  to  about  half  a  miUion  tons. 

Anick  and  Anidc  Grange  contain  about  1,000  acres.  The  Fallowfield  seam  has  not  been  wrought  in  these  townships,  which 
oo^t  to  yield  about  six  nullions  of  tons.    The  upper  seam  has  been  partially  wrought  in  these  townships. 

Sandhoe  contains  about  1 ,500  acres,  and  should  yield  about  nine  milHons  of  tons. 

It  is  every  way  probable  that  a  considerable  quantity  of  coal  is  laying  in  the  ac^oining  parishes  of  Hexham  and  Corbridge  at  a 
greater  depth  from  the  surface. 

This  seam  has  been  wrought  a  little  eastward  at  Fenwick,  near  Matfen,  and  westward  at  Fourstones,  Brokenheugh,  Whmiuy, 
Birkshaw,  Whitechapel,  Barcome,  Haltwlustle,  and  Green  Head,  where  it  is  found  near  the  surface,  all  the  way  on  the  north  side 
of  the  south  branch  of  the  river  Tyne,  and  is  generally  thinner  than  at  Acomb,  Fallowfield,  and  Fourstones ;  probably  not  more 
than  5  per  cent  of  the  coat  is  wrought  that  could  be  wrought  to  pay  at  the  present  price  of  coal,  and  with  the  present  contrivances 
for  working. 

Hiis  seam  has  not  been  wrought  on  the  south  side  of  the  Tyne,  in  consequence  of  its  dipping  under  the  bed  of  that  river  and 
being  deeper  from  tiie  snr&ce. 

Ihe  stn^cation  risek  northward,  where  several  other  seams  of  coal  crop  out  to  the  surince,  some  of  inferior  quality,  containing 
a  considerable  portion  of  iron,  and  some  of  good  quality,  such  as  Giimerton  and  Cowden,  Hareshaw  Head,  and  High  Green 
oolfieries,  on  the  north  branch  of  the  Tyne  river. 

I  have  no  meanv  of  knowing  what  quantities  have  been  wrought  at  those  collieries^  but  believe  it  will  amount  to  a  very  small 
quantity  compared  with  ihe  whole. 
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The  inspection  district  of  Mr.  George  W.  Southern  embraces  Northumberland  and  the  northern 
divisions  of  Durham. 

The  Seasale  Collieries  are  in  the  district  of  Tyne,  Bly  th,  and  Coquet         -    90 
The  Landsale  Collieries  around  Newcastle  and  Gateshead,  Berwick  and 

Morpeth,  Prudhoe,  Hexham,  and  Haltwhistle  -  -  -  -    64 

The  inspection  district  of  the  late  Mr.  John  J.  Atkinson,  now  that  of  Mr.  James  Willis,  embraces 
the  following  collie?  ies : — 

In  the  district  of  Tyne  --  --  --  --26 

Wear  and  Seaham  -  -  -  -  -    34 

Tees,  Hartlepool,  and  Stockton  -        -  .        -    93 

Landsale  Collieries  -  -  -  -  -  -  -8 

From  these  collieries  the  quantities  of  coal  produced  in  each  year  since  1854  have  been  about  those 
given  in  the  following  table: — 

1864 15,420,615 

T5»te'K:ir  1865 16,431,400 

^•^                                                         1866  -----            -  15,492,969 

1867 16,826,625 

1868 15,853,484* 

1859 16,001,126* 

.  1860 18,244,708t 

1861  -     .     .     -     .  19,144,965 

1862 -  19,360,356t 

*  The  Tyne  CommissioneTs'  Keport  gives  the  coal  exported  from  the  Tyne  as  being  in  1859  4,407^225  tons,  and  in  1858  as 
4,018,990,  showing  an  increase  of  388,335  tons.  From  the  abstract  of  the  Treasarers*  Account  with  the  CommissionerB  for 
r^gnlating  the  loading  of  ships  in  the  port  of  Kewcastle-on-Tyne,  from  the  1st  January  to  the  31st  December  1859,  we  haTe  the 
lollowing ; — 

Keels.         &    8.    d, 
January,  cash  received  at  i  per  keel        -,-----     17,272        35  19    8 

February  „  „ -     12,890        26  17     1 

March  „  „ 13,502        28    2     7 

April  „  H -     17,145        35  14    6 

May  „  „ 17,128        85  13    8 

June  „  » -     16,610        84  12     1 

July  „  t, 20,458         42  12     5 

August  „  »-----  -    19,986        41  11  11 

September  „  „  ------    18,574        38  13  11 

October  „  „ -    20,258        42    4     1 

November  „  »  ----.-    17,038        35    9  11 

December  „  »,-----  -    17,044        35  10    2 

Total  -----  207,888      433     2    0 

The  measure  of  the  keel  is  8  Newcastle  chaldrons  of  58  cwt.  each.    207,888  keels  «=  4,407,225  tons. 

f  From  the  Report  made  to  the  coal  trade  of  Newcastle  in  December  1860  the  following  statement  of  the  trade  in  thai  year 

is  extracted : — 

Tons. 
Shipped  to  London  fh)m  October  1859  to  October  1860  inclusive     -  -  -  -    3,392,005 

Shipped  to  London  from  October  1858  to  October  1859  inclusive         ...    8,069,944 

Showing  an  increase  of  .  -  -  .       322,061 

During  the  whole  year  1860  the  shipments  to  London,  as  registered  at  the  office  of  the  Clerk  and  Registrar  of  the  Goal  Marked 
were  as  follows : — 

Tons. 
From  Newcastle    ---------  -    1,347,574 

„     Seaham  ----------       210,418 

„     Sunderland  ._-----_  .       977,519 

„     Middlesbro'    ----------         61,188 

„     Hartlepool  and  West  Hartlepool     ------  .       703,836 

„     Blyth 40,986 

Total -    3,341,516 

ShippedcoastwisefromOctober  1859  to  October  1860  inclusive       -  -  -  .    3,039,759 

Shipped  coastwise  from  October  1858  to  October  1859  inclusive  ...    2,770,543 

Showing  an  increase  of  -     .      -  -  .  .       269,216 

During  the  year  1860  the  total  shipments  coastwise  were : 

Coals -    6,338,606 

Coke,  computed  as  coals       ---------         43,090 

Total -     6,381,596 

Of  these  London  received     ---------    3,341,516 

There  were  therefore  sent  to  other  ports       -  -  -    3,040,080 

xnorted  to  foreign  ports  from  October  1859  to  October  1860  inclusive       -  -  -    3,702,904 

Exported  to  foreign  ports  from  October  1858  to  October  1859  inclusive  -  -    3,651,468 

Showing  an  increase  of    ------         51,436 

Diuiflg  the  year  the  exports  to  foreign  ports  were : 

Goals -    8,787,285 

Coke,  computed  as  coals      ---------      426,954 

Total -    4,214,189 
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1863 

1864   - 

1865 

1866   . 

1867 

1868   - 

1869 

1870  returns  incomplete. 


22,154,146 
23,284,867 
25,032,694 
25,194,650 
24,867,444 
24,394,167 
26,765,430 


A.I>.  1868  to  I860. 


In  the  19  years  ending  1869  the  shipments  from  the  northern  ports  were  as  follows : — 

Summary  of  Coal  Shipments   from  the  Durham  and  Northumberland  Coalfield  from  1851  i^^Ji?^iJ*^^£* 

to  1869,  both  inclusive.  '^"- 68to 60,p.88. 


Newcastle 
Shipments. 

Sunderland 
Shipments. 

Hartle- 
pool 
Shipments. 

Stockton 
Shipments. 

North 

Shields 

Shipments. 

South 

Shields 

Shipments. 

Middles- 

boro' 
Shipments. 

Total 
Shipments. 

-    AD.  1851  to  1889. 

Increase 

orer 

previous 

Ten 

Years. 

1851  to  1860  - 
1861  to  1869  - 

Tons. 
36,861,881 

42,747,619 

Tons. 
28,223,184 

31,427,462 

Tons. 
17,315,773 

15,140,300 

Tons. 
8,281,307 

17,669 

Tons. 
3,895,599 

3,541,923 

Tons. 
524,602 

Tons. 
2,464,684 

Tons. 
89,577,744 

&5,864,159 

Tons. 
20,202,344 

6,286,416 

Total        - 

79,609,400 

59,650,646 

82,466,073 

3,298,976 

7,437,522 

524,602 

2,464,684 

185,441,903 

26,488,759 

In  the  Appendix  will  be  found  a  table  in  which  we  have  carefully  summarized  the  shipments  of  Appendix,  Table 
isoal  from  tnose  northern  ports  since  1801.    The  total  shipments  in  each  of  the  ten  years  were  as  No.  70,  p.  s*. 
follows: — 

Tons.  Increase. 

-  28,859,428  — 

-  28,247,789  4,888,311 

-  34,287,940  6,040,201 

-  45,888,254  11,600,314 

-  69,375,400  28,487,146 

-  89,577,744  20,202,844 

-  85,332,673  — 

This  last  return  is  for  eight  years  only.  In  1869  the  total  exports  from  the  ports  in  question  were 
above  ten  million  tons ;  and  if  we  estimate  those  of  1870  at  about  the  same  quantity,  we  shall  have  an 
increase  in  the  ten  years  to  1870  of  16,817,963  tons. 

The  produce  of  coal  in  Durham  and  Northumberland  for  1862  was  given  as  follows  in  a  report  on  Produce  1862. 
**  Coal,  Coke,  and  Coal  Mining,"  by  Messrs.  N.  Wood,  John  Taylor,  John  Marley,  and  J.  W.  Pease, 
to  the  British  Association  at  Newcastle  in  1863: — 


From  1801  to  1810 

„  1811  „  1820 

„  1821  „  1880 

„  1881  „  1840 

„  1841  „  1850 

„  1851  „  1860 

„  1861  „  1868 


House  coal  -  -        -  -        . 

Gas  coal    -  -  -  -  - 

Steam  coal,  small  and  manufacturing  coal     - 

Distributed  on  Carlisle  line 

Coke  consumed  in  iron  trade    «-  •        . 

Alkali  and  other  manufactures 

Colliery  and  home  consumption 

Duff  and  waste      -  -  .  - 

Total 


Tons. 
4,493,450 
1,717,000 
4,317,120 

120,000 
5,000,000 
1,260,000 
2,200,000 

500,000 

21,777,570 


The  excess  in  this  statement  over  that  given  in  the  "  Mineral  Statistics  "  arises  from  the  difference 
in  the  estimates  given  of  the  last  four  items.    In  the  '* Mineral  Statistics"  these  were  given  as 
follows : — 

Coals  and  coke  used  in  iron  works         .  -  .  .  .     1,970,500  tons. 

Colliery  consumption    --  --  --  .-     1,850,000    „ 

Immediate  local  consumption  for  general  purposes  and  manufactures     -     1,520,500    „ 

There  was  evidently  an  error  in  computing  the  coal  used  for  iron  making.    The  pig  iron  made  was 
824,431,  and  supposing  three  tons  were  used  for  all  purposes,  which  is  a  very  high  computation,  it 

The  incFease  of  shipments  for  the  year  ending  October  1860  were : 

Shipped  for  London              ---------  322,061 

„      coastwise             --------               -  269,216 

„       for  foreign  ports      ---------  51,436 

Total  increase  of  shipments  from  October  1859  to  October  1860    -  -       642,713 

The  increase  of  shipments  fi>r  the  year  ending  81st  December  1860 : 

Coals  sent  coastwise  and  from  foreign  parts  in  1860  .....  10,595,785 

„  „  „  1859  ....  .  10,295,490 

800^295 
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would  only  amount  to  2,47S,29i  tons.  An  attempt  was  made  for  two  yeard'to  arriye  at  some  orrect 
result  as  to  ''duff  and  waste/'  but  the  returns  were  so  unreliable,  and  vaned  so  greatly,  that  it  was 
abandoned.    Of  late  years,  however,  a  large  economy  has  been  effected  in  this  direction. 


BhipmentB  from 
1851. 

follows: — 

FA      irUV7     AJM17,      Tf  COL,    0 

buvi   xcoo    yfVLfs   OB 

Coastwise. 

Fordgn.' 

Newcastle 

^ 

Tons. 
20^980>061 

Tons. 
15,881,820 

■ 

Sunderland     - 

- 

20,843,128 

7,380,056 

Stockton 

- 

2,287,623 

993,684 

' 

Hartlepool  - 

- 

12,544,493 

4,771,280 

North  Shields      - 
Total 

- 

1,708,683 

2,191,966 

■     .      • 

58,358,988 

31,218,806 

SUjpnioBitl  froDi 

While  in  the  nine  years  ending  1869 

they 

were  as  follows: — 

Coastwise. 

Foreign. 

Newcastle 

Tons. 
21,220,665 

Tbns. 
21,526,854 

• 

Sunderland     - 

20,981,532 

10,446,930 

Stockton 

7,423 

10,246 

Middlesborough 

1,422,663- 

1,042,031 

Hartlepool 

9^698,713 

•    5,641,587 

'  '•■:.•■:•:: 

North  Shields 

1,045,553 

2,496,370 

South  Shields      - 
Total 

- 

84,869. 

439,733 

54,361,408 

•  ■"■^' — 

f  1.502,751  . 

This  shows  that  there  was  a  decrease  in  the  cosil  carried  coastwise  to  the  extent  of  3,997,530  tons, 
which  may  be  referred  to  the  interference  of  the  railways  ;  but  in  the  foreign  shipments  there  was  an 
increase  of  10,283,^45^  tons  between  the  total  quantities  of  the  first  ten  years  and  the  last  nine  years, 
or  a  total  increase  of  the  coal  sent  from  our  great  northern  coalfield  of  6,286,415  tons. 


Railwatb. 


North-eMtem 
Bailwaj. 
See  Appendizi 
Table  n,  p.  86. 


RAILWAY  DISTRIBUTION  of  €oal  and  Coke  from  the  Dubham  and  NoBTHtrMBEELAKD 

Coalfield. 

The  distribution  of  coal  by  railway  cannot  be  obtained  with  the  same  accuracy  or  in  such  detail  as 
the  shipments  of  coal.  The  railway  companies  carrying  coal  ha^*e,  at  a  considerable  expenditure  of 
time,  furnished  this  Committee  with  very  detailed  statements  of  their  coal  traffic  for  certain'  years. 
They  could  not  be  asked  to  do  this  for  several  years.  We  believe,  however,  that  the  retlims  given 
show  with  quite  sufficient  clearness  the  distribution  of  coal  over  the  country  by  the  railways. 

The  NoBTH-rEASTERK  Railway  carried  from  the  great  northern  coalfidd  the  following  qXiantities 
in  each  of  the  years  from  1859  to  1869: — 


1859 
1860 
1861 
1862 
1863 
1864 
1865 
1867 
1868 
1869 


Tons. 
2,718,599 
2,575,303 
2,660,430 
2,826,590 
4,866,393 
6,744,501 
7,069,556 
7,504,152 
7,357,266 
8,280,810 
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Mr.  Salt  furnishes  a  return  for  an  earlier  period,  1844,  for  that  year  only,  from  which  it  appears 
that  130,930  tons  were  then  carried  between  York  and  Darlington. 

The  Marjrport  and  Carlisle  Railway  gives  the  following  return  of  coal  received  by  them  off  the 
North-Eastem  Railway  at  Carlisle,  (being  chiefly  sent  from  the  Newcastle  and  Durham  Districts): — 

Tons. 
For  the  year  1867  -  -  -  -  24,018 

For  the  year  1868  -  ...  17,892 


Total 


-  4L910 


m  the  year  1866  the  following  gJSJj^^jSj™ 


The  Gekat  Northeen  Railway  received  from  the  Durham  Pits 
quantities  of  coal  and  coke  ;  as  these  are  given  together  it  is  not  possible  to  determine  the  quantity 
of  either  separately : —  ^  ^        . 


Distributed  to  stations  on  the  main  line 

Ditto  on  the  Loop  Line      :     *-  - 

Ditto  East  Lincolnshire 

Ditto  Hatfield  and  St  Alban's     - 

Ditto  Hertford,  Luton,  and  Dunstable 

Ditto  Royston  and  Hitchin 

Ditto,  Bedford  and  Cambridge 

Dittp  ,  Ramsay  Branch 

DittQ  Ryhale  and  Stamford     - 

Ditto  Bourne  and  Essendine 

Ditto  Nottingham  and  Grantham 

Ditto  .,    Boston. and  Sleaford  -.       -       .. 

Ditto  Bourn  and  Lynn 

Ditto  Horncastle  Branch 

Total 


Tons. 

160,975 

9,166 

4,182 

104 

788 

1,479 

724 

141 

188 

76 

39 

839 

1,669 

395 

180,764 


The  following  quantities  of  coal  and  coke,  were  conveyed  to  stations  on  the  G-reat  Northern  line  for 
further  transit  by  other  railway  companies: — 


Brought  to  Peterboro'  for  the  Geeat  Eastern  Railway  - 

Brought  to  London  for  the  London  Brighton  and  South  Coast  Railway     - 
Brought  to  London  for  the  London  Chatham  and  Dovee  Railway 
Brought  to  London  for  the  North  and  South  Western  Junction  Railway  - 
Brought  to  London  for  the  North  London  Railway  .  -  - 

Brought  to  London  to  Kew  Junction  for  the  I^onoon  and  South-Western 
Railway. 


Tons. 
196,900 
17,118 
10,789 
7,430 
17,087 
44,996 


The  total  quantity  carried  by  the  Great  Northern  Railway 


-  475,084 


The  Great  Northern  Railway  also  received  the  following  quantities,  and  distributed  them  between  the 
stations  named: — 


1867. 

1868. 

1869. 

Between  London  aad  Hatfield,  both  inoladed    |-             r 

Between  Welwyn  abd  Feterbwongk,  both  incladed 

Between  Tallington  and  Arksej,  both  induded 

Between  Doncaster  and  Gainsborough 

Between  Peakirk  and  Lea,  both  included 

East  Lincolnshire        -            -            •              >           •    - 

Tom. 
271,069 
197,821 

2,119 
6 

9,452 

4,899 

Tons. 
241,557 
199,468 

872 

10,180     . 
4,228 

Tons. 
294,511 
191,142 
790 

17,980 
4,714 

Total  Tonnage            -          - 

485,366 

456,260 

509,137 

Of  this  tonnage  the  following  quantities  were  passed  to  other  lines: — 

Tons.  Tons.               Tons. 

To  the  Great  Eastern  vid  Peterboro'            -             -  189,080  183,241         180,810 

To  ditto  frfd  Spalding     -                -                .                -  8,858 

To  other  railways  wa  King's  Cross       -            -            -104,622  71,243    i      89,015 

The  London  and  North  Western  Railway  received  from  the  North  Eastern  Railway  the  following  Loodonaod 


quantities  of  Durham  coal  during  the  year  1868: 

At  Stations  between  Preston  and  Carlisle 
Ditto  east  pf  Warrington  to  Manchester  .  - 
Ditto  between  Manchester  and  Leeds 
Ditto  between  Birmingham  and  Rugby 
-Dilto  pn  the  Bletchly  and  Cambridge  branch 
Ditto  between  Rugby  and  London,  excluding  both 


Total 


Tons. 

-  29,588 

34 

.     2,329 

-'     .      6 

19 

39 

-  32,010 


Northwestern 
RaUway*i8^« 


I  4 
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South  Dnrfaam 
Bailway. 


This  Railway  also  received  from  the  South  Durham  Railway: — 

At  stations  between  Preston  and  Carlisle  .  .  .  - 

Ditto  between  Preston  and  Warrington,  including  both     .  -  - 

Ditto  west  of  Warrington  to  Liverpool,  including  Liverpool 
Ditto  East  of  Warrington  to  Mancnester,  including  Manchester 
Ditto  on  Buxton  and  Macclesfield  branches  -  .  . 

Birkenhead  and  Chester  .--..- 

At  stations  between  Crew  and  Shrewsbury,  including  Shrewsbury 
Ditto  between  Rugby  and  London,  excluding  both  «  -  - 

London  and  North  Western  stations  between  Whitehaven  and  Cockermouth 

Total 


Tods. 

79,964 

947 

682 

G 

89 

97 

10 

8 

16,918 

98,621 


MicUandRdlway. 


The  Midland  Railway  received  from  the  North  Eastern  Railway  82,641  tons  of  coal  from   the 
Durham  Coalfield.    Of  this  the  quantity  distributed  between 


Shipton  and  Leeds  is 
Masboro'  and  Clay  Cross  is 
Derb^  and  Hampton  is 
Birmingham  and  Redditch  is    - 
Broomsgrove  and  Worcester  is 
Nottingham  and  Lincoln  is 
Mansfield  and  Lenton  is 
Pve  Bridge  and  Loughboro'  is  - 
Melton  and  Stamford  is         r 
Market  Harboro'  and  Hitchim  is 

Sheffield  receives     - 

Gloucester  „ 

Alfreton       ., 

Leicester      „ 

Nuneaton     „ 

Rugby         „ 

Kembolton  „ 

Total 


Tons. 

-  4,058 

-  4,177 

-  89,622 

-  6,806 

696 

605 

.    2,155 

-  2,406 

10 
724 

-  20,160 

180 

86 

.       893 

19 

692 

7 

-  82,641 


This  coal  b  not  carried  by  this  line  farther  north  than  Shipton;  farther  west  than  Gloucester ;  nor 
farther  south  nor  east  than  Hitchin. 


Blyth  and  Tyne  Railway.    Particulars  of  coal  led  over  this  railway  for  the  year  ending  81st  Dec- 
ember 1869:— 


Large  Coal. 

SmaUCoal. 

Chaldrons. 

Chaldrons. 

Carried  to  and  shipped  at  Tyne 

Blyth        . 

- 

421,710 

111,289* 

- 

84,976 

5,505 

Carried  to  Morpeth  for  shipment  on 

the  Tyne 

or  at  Sunderland 

- 

47,059 

— 

Carried  for  Landsale 

"        • 

20,355 

30,885 

*  When  the  coal  is  shipped,  the  railway  company  have  no  means  of  knowing  where  it  is  sent  to,  hat  nearly  the  whole,  if  not  the 
whole,  is  for  export    The  small  coal  is  generally  used  on  the  Tyne. 


The  Cumberland  Coalfield. 

The  total  number  of  collieries  worked  within  the  Cumberland  coalfield  have  varied  during  the  past 

SeeAopendiz,      10  years  firom  23  to  30  ;  the  number  at  work  in  1869  being  26. 

p.i».  There  are  three  workable  seams  within  this  coalfield,  which  change  their  names  in  the  neighbour- 

hood of  the  three  towns  near  which  they  are  are  worked.  They  are  known  at  each  town  as 
follows : — 


Whitehaven. 

1.  Bannock  band. 
S.  Main  band. 

8.  Six  Quarter  coal  or  Low 
Bottom  seam« 


Workington. 

1.  Moorbanks. 

2.  Main  seam. 

8.  Hamilton  seam. 


Maeyport. 

1.  Ten  Quarters. 

2.  Cannel  and  Metal  seams,  divided  by 

shale  from  2  to  5  fathoms  thick. 
8,  Lickbank  seam,  not  workable. 
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TTie  production  of  the  collieries  of  this  county  has  been  as  follows  since  1854  :— 

Tons. 


73 


Combsrlaiid  eoil 
prodnoo  to  1809. 


1854 
1856 
1856 
1867 
1858 
1859 
1860 
1861 
1862 
186S 
1864 
1865 
1866 
1867 
1868 
1869 


887,000 

809,546 

918,391 

942,018 

980,137 

1,041,890 

1,171,052 

1,265,644 

1,880,287 

1,827,368 

1,380,796 

1,481,047 

1,490,481 

1,512,614 

1,378,026 

1,410,808 


The  distribution  of  this  coal  by  sea  from  the  three  Cumberland  ports  in  each  of  the  followinir  vears  * 
since  1850  is  given  below.  ^  '         Biport©fcoai. 


WiiitehAT6ii* 

ICaryport. 

WorUDgtoa. 

Coagtwiae. 

ForeigiL 

Coastwiie. 

Fowign. 

Coastniae. 

Foieigiu 

1851 
1855 
1861 
1865 
1869 

Tons. 
226,266 
208,722 
183,366 
146,589 
148,478 

Tons. 
3,159 
8,948 
2,598 
1,454 
818 

Tom. 
201,676 
283,603 
880,804 
469,725 
422,622 

TonB. 
1,758 
2,503 
7,825 
6,976 
7,256 

Tons. 

95,703 
111,216 
128,959 
145,666 

99,484 

Tona. 

140 

1,210 

%124 

840 

890 

The  shipments  for  each  yeai  jure  ^ven  in  the  tables  in  the  Appendix  ;  the  summary  of  the  ship-  App«idii.TUiii. 
Bnts  bemg  given  m  the  table  following : —  ^    Vo!ii,n.i^ 


ments  beii^  given  in  the  table  following : 

SuicMART  of  Shipments  from  the  Cumberland  Ports. 


p.  8C 


Shipments. 

Workman 
Shipments. 

HatTport 
Sbipiiieiits. 

Total 
Shipments. 

Increase 

over  the  preyions 

Ten  Tears. 

1851     1 
to        ) 

1860  J 

1861  1 
to        ) 

1869     J 

Tons. 
2,083,027 

1,449,862 

Tons. 
1,206,337 

1,193,100 

Tom. 
3,054,871 

3,827,673 

Tons. 
6,344,235 

6,515,635 

Tons. 
1,336,120 

171,400 

Total      - 

3,532,889 

2,399,437 

6,927,544 

12,859,870 

RAILWAY  DISTRIBUTION  of  Coal  from  the  Cumberland  Coalfield. 

The  London  and  North-western  ystenL— The  coal  conveyed  over  the  Cumberland  Unes  and  London  and 
branches  from  the  Cumberland  coalfield,  1866,  amounted  to  189,821  tons,  and  in  1866  the  quantities  North-w 
were  as  follows : —  B«iway, 


Tons. 


The  quantity  distributed  between  Penrith  and  Workington  Bridge  was         -  80,197 

Ditto  between  Mar^ort  and  Whitehaven,  both  inclusive               -                -  899*508 

Ditto  for    the   Whitehaven,   Cleator,  and  Egremont    branch,  distributed  ' 

between  Frizington  and  Egremont                  -               .               -            -  88 


Total 


429,798 


The  same  Railway  carried  coal  to  the  following  stations  in  1867  :-«- 


Bassenthwaite 
Blencoe 
Braithwaite    - 
Brigham 


1S483.  Vol.  in. 


K 


Tons. 

380 

855 

534 

4,186 
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London  and 

North-\ 

Bulway. 


Broughton     - 

GUJEtoQ 

Cockieamouth 

Egremont 

Embleton 

Friziiigton 

Harrington     - 

Keswick 

Marron  Junction 

Maryport 

F^urton 

Peniith 

Penruddock  - 

Threekeld 

Troutbeck     - 

Whitehaven 

Workington    - 

Workington  Bridge 


Total 


In  1869  this  railway  carried — 

To  stations  between  Preston  and  Warrington,  includii 
To  London  and  North-Westem  stations  between 

Cockermouth    -  - 

To  other  lines         -  .  ,-  . 

Total 


Tons. 

169 

40 

7,062 

SI 

126 

67 

-  271,065 

5,625 
6,666 

-  123,234 

1,479 

12 

300 

366 

486 

8,501 

.    239,129 

4,081 

-  678,783 


Tons. 

both  -  45 

itehaven  and 

-    385,716 
3,726 


889,487 


]iai;vportttMi  Mabytobt  and  Ca&lisle  Railway. — ^Return  of  coal  carried  by  this  company  from  the  Cumberland 

CarildeSalliw.   coalfield. 


For  the  year  1867 
For  the  year  1868 

Total 


Tons. 

367,612 
835,832 

693,444 


wmyu. 


BiOl- 


Thus  we  see  that  the  distribution  of  tlie  coal  from  the  Cumberland  coalfield  by  railway  is  confined 
almost  entirely  to  its  own  immediate  neighbourhood ;  a  considerable  portion  of  the  coal  being  used 
at  the  iron  works  near  Whitehaven  and  Workington. 

The  FuRNEss  Railways  give  the  following  as  the  distribution  of  coal  by  them  during  1868 
and  1869:—  , 


From  coalfields  situated  in  the  Furness  (White- 
haven) districts  to  Furness  stations 
From  ditto  to  other  companies  stations    - 


By  Ulverston  Canal 
Fl:H>m  Barrow  Docks 


1868. 


Tons. 

25,262 
22,996 


48,258 

1,054 

21427 


1869. 


Tom. 

17,608 
16,221 


33,829 

1,205 

22,294 


Lahcashiu 
uidCB 


^  The  Lancashire  and  Cheshire  Coalfields. 

This  coalfield  is  divided  into  two  inspection  districts,  the  North  and  Blast  Lancashire,  commonly 
called  the  Manchester  district,  of  which  Mr.  Joseph  Dickinson  is  the  inspector,  and  the  West 
Lancashire,  the  Wigan  and  St  Helen's  districts,  under  the  inspection  of  Mr.  Peter  Higson. 


The  number  of  collieries  worked  for  each  of  the  last  nine 

years  have  been  as  follows 

: — 

1861. 

1862. 

1883. 

1864. 

1865. 

1866. 

1867. 

1868. 

1869. 

North  and  East  Lancashire     - 
Weft  Lancaahire 

269 
104 

272 

107 

280 
99 

276 
108 

249 
93 

51 
95 

254 
99 

293 
93 

299 
93 
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The  production  of  coal  from  the  Lancashire  coalfield  during  the  same  periods  hare  been  as 
follows: — 


1861. 

1862.» 

1868.t 

1864. 

1865. 

1866. 

1867. 

1868. 

1869. 

1870. 

North  and  East  DiTision 
"Wuikuii  Dfrisim    -      - 
Omaelooal 

Tons. 
6,96^000 

6.7»6,000 

450,000 

Tons. 
^976,500 

6390,000 

832,000 

Tons. 
6,826,600 

6,660,000 

Tons. 
6,900,000 

6,680,000 

Tons. 
631^000 

5,650,000 

Tons. 
6,670,000 

6,750,500 

Tons. 
634^000 

5,997JS00 

Tons. 
7.063,000 

5,74^,500 

Tons. 
7.020,000 

6,975300 

Tons. 

Total 

12,195,000 

10,697,500 

10,876,500 

11,580,000 

11,962.000 

12,820,500 

U84U600 

12300,600 

18.995300 

- 

•  It  is  intimated  in  "Mineral  Statistics "  for  this  year,  ** Larger  quantities  ;than  those  were  raised,  bat  were  sold.   The  stodn  on  hand  are  Bee  Ohapter  an| 

rm  largo,*'  Oumz  and 

f  Oannel  coal  indluded  with  other  coal  in  this  and  followhig  years.  Bbajjl,  p.  162; 

The  following  are  the  returns  of  the  production  of  coals  in  Lancashire  as  given  by  the  inspectors  in 
their  reports : — 


1861. 

1863. 

1864. 

1865. 

1866. 

1867. 

1868. 

1869. 

East  aide  of  Manchester  - 
West  side  of  Manchester 
Bnry,  Ainaworth,  Bolton,  &c.  - 
North  and  Weat  of  Bolton 
Hejwood,  Bochdale,  &c.  - 
Bomlay ,  Cohie,  Blaokbame,  &c. 

Tons. 

1,260,000" 

2,196,500 

840,500 

372,000  ' 

485,000 

1,225,000^ 

Tons. 
5,275,000 

Tons. 
5,998,875 

Tons. 
6,312,000 

Tons. 
6,774,000 

Tons. 
6,844,000 

Tons. 
7,053,000 

Tonr. 
7,020,000 

Total  of  North  and  Eaati 
Lancashire 

6,379,500* 

— 

— 

— 

— 

— 

— 

— 

Western  DiTiaon 

NoBetum. 

— 

5,750,000 

6,000,000t 

— 

— 

— 

— 

*  Of  this  about  99.000  tons  is  oannel  coal,  worked  at  Worsley,  Hulton,  Westhoughton,  and  Blackrod,  the  greater  portion  being  got  in  Blaokrod. 

t  Mr.  Higson  gives  the  total  return  of  West  Lancashire  and  North  Wales  together  as  7300,000  tons  in  1864;  and  he  says  there  was  an  increase 
of  500.000  tons  in  1865.  The  above  is  computed.  In  1866  he  gives  for  West  Lancashire  and  North  Wales  8,000.000.  in  1867  8360300,  in  1868  7.600.000^ 
and  in  1869  8.018,980. 

It  wiU  be  seen  that  in  several  instances  the  return  of  Mr.  Dickenson  and  the  quantities  given  in  the 
Mineral  Statistics  agree.  In  those  years  the  Keeper  of  Mining  Records  has  availed  himself  of  the 
returns  furnished  to  the  Home  Office  by  the  inspector,  the  agreement  between  the  two  sets  being  in 
very  dose  accord. 


Shipments  of  Coal  from  the  Lancashiee  and  Cheshire  Coalfields  since  1860.     {For  detailed    gg^^ 

Tables,  see  Appendix.)  Tables  No.  76. 76, 

'  ^^  '  77,78,79,80,p.88. 


Chester 
Shipments. 

Idyerpool 
Shipments. 

Buncom 
Shipments. 

Preston 
Shipments. 

Fleetwood 
Shipments. 

Lancaster 
ShipmentSt 

Total 
Shipments. 

Increase  over 

previous 
Ten  Years. 

1851  to  1860       - 
1861  to  1869    - 

Tons. 
781,465 

577,120 

Tons. 
5,696,699 

7,874,522 

Tons. 
3,239 

774,147 

Tons. 
364,488 

321,639 

Tons. 
261,263 

145,275 

Tons. 
82,631 

43,880 

Tons. 
7,189,785 

9,736,588 

Tons. 
4,032,988 

2,546,798 

Total 

1,361,585 

13,571,221 

777,886 

686,127 

406,536 

126,611 

16,926,368 

6,579,786 

The  consumption  of  coal  by  the  steamers  sailing  firom  the  port  of  Liverpool  will  be  given  on  a 
future  page. 

A  detailed  statement  of  the  exportation  of  the  coals  from  Lancashire  to  Foreign  countries  appears  in  Appandtx, 
the  Appendix.  , 

The  total  quantities  sent  to  Foreign  ports  from  the  port  of  Liverpool  in  eadi  year  since  1860  has 
been  as  follows.  It  must  be  borne  in  mind,  however,  that  although  the  bulk  of  this  coal  is  derived 
from  the  Lancashire  field,  that  much  of  it, — such  as  is  shipped  at  Birkenhead, — ^is  derived  from  the 
Cheshire  and  North  Wales  coalfield,  and  a  small  quantity  is  received  firom  Yorkshire. 


1860- 

1861 

1862  - 

1863 

1864- 

1865 

1866  - 

1867 

1868- 

1869 

1870- 


K  2 


590,128  tons. 

624,549 

623,450 

586,733 

742,279 

616,976 

707,880 

678,704 

621,866 

560,588 

581,719 


99 
99 
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During  the  same  periods  the  shipments  from  the  port  of  Liverpool  coastwise  have  been, — 


CoMtwiae  ship- 


Bngkmd. 

Ireland. 

Sootland. 

Wale*. 

Isle  of  Man. 

TotaL 

Tons. 

Ton*. 

Tons. 

Tons. 

Tons. 

Tod*. 

I860 

12,949 

96,898 

2,891 

45,485 

2,015 

160,238 

1861 

757 

66,094 

1,865 

22,608 

407 

91,731 

1862 

2,526 

56,084 

1,353 

23,158 

1,030 

84,151 

1863 

3,068 

71,166 

1,847 

27,985 

1,904 

105,970 

1864 

8,490 

94,375 

3,087 

34,033 

1,769 

141,754 

1866 

10,046 

86,265 

2,911 

29,707 

1,637 

130,666 

1866 

8,934 

86,525 

1,684 

30,893 

2,156 

130,191 

1867 

12,444 

87,747 

2,963 

39,626 

2,780 

145,560 

1868 

5,736 

58,218 

1,089 

35,285 

2,010 

102,837 

1869 

5,073 

72,906 

2,058 

36,482 

1,585 

118,108 

1870 

10,191 

92,332 

1,983 

83,050 

3,797 

141,363 

Total  iliiiniitiita. 


The  total  shipments  to  foreign  ports  and  coastwise  having  been  in — 
1860 750,866  tons. 


1866 
1870    - 


747,642 
678,072 


decrease  2,824 
»     74,470 


Londimtnd 
North-wMtem 


RAILWAY  DISTRIBUTION  of  Coal  from  the  Lancashire  and  Cheshire  Coal  Pits. 

London  and  North- Western  Railway. — The  total  quantity  of  coal  carried  by  this  railway  from 
the  Lancashire  coal  in  1866  was  8,821,787  tons,  or,  with  the  coal  carried  for  other  companies,  4,032,446 
tons,  and  in  1868  8,741,976  tons. 

The  following  are  some  of  the  more  important  lines  of  distribution : — 

The  quantity  distributed  in  1867  between—  Tons. 

Chester  and  Holyhead,  was       -        -            -        -            -  -  70,651 

Birkenhead  and  Crewe,  was        -            ...  -  140,649 

Crewe  and  Wakefield  and  Leeds,  was            -        -            -  -  64,659 

Crewe  and  Acton,  was    -.--..  820,946 

Crewe  and  London,  was             -        -            -        -            •  -  202,861 

Liverpool  and  Manchester,  was  -            -           .           -  .  1,908,914 

Stocl^ort  and  Matlock  Bridge,  was   -            -        -            -  -  2,826 

Oxford  and  Cambridge  and  Banbury,  was           .           .  •  9,408 

BlisworUi  and  Peterborough,  was      -            -        -            •  -  2,400 

Leamington  and  Stsunford,  was  -            .            •            .  .  9,699 

Leamington  and  Leicester,  was         -           «        -           •>  -  1,886 

Ru^rby  and  Stafford  and  Lichfield,  was   ...  -  18,842 

Stafford  and  Welshpool,  was     -        -           -        -           -  -  11,794 

Crewe  and  Rhymney,  was           -            ...  -  14,896 

Penrith  and  Ingleton,  was         -        .           -        -           -  -  1,988 

Graygrigg  and  Ghurstanff,  was     .....  20,832 

Craven  Arms  and  Llandovery,  was    -           -        -           -  -  220 

Maryport  receives           -.---..  25 

Total        .        -  2,796,688 


The  distribution  by  the  London  and  North- Western  to  other  railways  in  1867  and  1868  was  as 
follows,  the  total  quantity  carried  in  1868  beinff  866,878  tons. 

The  coals  carried  over  the  London  and  Norm-Western  for  the  Great  Western  Railway  in  1867  from 
this  coalfield  were  as  follows : — 

The  quantity  distributed  between —  Tons. 

Didcott  and  Birmingham              -        -            -        -            -        -  666 

Didcot  and  London           ......  21,096 

Reading  and  Marlborough           *-           --            --  811 

Oxford  and  Worcester       ---...  2,122 

Warwick  and  Honeyboume         -        -            -        -           -        -  1,691 

Baschurch  and  Briclgenorth           .....  354 

Horderley  and  Montgomery         -        -            -        -            -        -  98 

Maidenhead  and  Oxford    --.---  674 

Birmingham  and  Wolverhampton         •            *        -            .        .  7,901 

Leominster  and  Kington  -           -            -            -            -            -  146 

Market  Drayton  receives             -        -           -        -           -        -  221 

Kidderminster          „         -            -            -            -            -            -  761 

Bristol  receives        --           --           --           --  4 


Total 


In  1868  the  total  quantity  being 


Digitized  by 


Google 


THE  COALFI£LDB  AND  DI8TBIBUTION  OP  GOAL.  77 

For  the  Midland  Railway  the  London  and  North- Western  Railway  carried  in  1867  10,317  tons. 

The  quantity  distributed  between —  Tom. 

Clapham  and  Lancaster  -  -        -  -        -  -        -  2,569 

Radford  and  Nottingham  .  -  .  .  .  7,301 

Melton  Mowbray  receives  -        -  -        -  ...         162 

Wichnor  receives  -------         2S5 

Total         -        .    10,817 

In  1868  the  total  quantity  was      .  -  -  -  .      5,172 

The  C!oAL  CONVEYED  over  the  London  and  Nobth-western  in  1867  for  the  London,  Beighton, 
and  South  Coast  Railway  from  the  Lancashiiie  Coalfield  was  as  follows : — 

The  quantity  distributed  between — 

Tons. 

Caterham  and  Brighton  -  -        -  -        -  8,299 

Hastings  and  Bosham      -----  1,575 

Guildford  and  Shoreham        -  -        -  -        -  1,068 

Tunbridge  Wells  and  Petworth  ...  -  2,889 

Leatherhead  and  London       -  -        -  -        -  7,826 

Total        -  -    15,607 

In  1868  the  total  quantity  was    -  -  -  .      4,877 

In  1868  the  distribution  of  the  Lancashire  coal  by  the  London  and  North-Western  Railway  was  as 

follows: — 

Tons. 

Between  Preston*  and  Carlisle         -        -            -        -            -        -  28,649 

„        Preston  and  Warrington,  indusite    -            -            .            .  711,804 

West  of  Warrington  to  Liverpool,  including  Liverpool  -            -        -  896,962 

East  of  Warrington  to  Manchester,  including  Manchester      -            -  162,624 

Between  Manchester  and  Wigan,  exclusive  of  Manchester         -        -  158,555 

„        Gkmston  and  Timperley       -----  857,601 

„        Warrington  and  Crewe,  including  Crewe         -            -        -  68,688 
„        Manchester  and  Leeds        -            ...           -  45,716 
„        Manchester  and  Crewe,  including  Buxton  branch  and  Mac- 
clesfield branch  -           -        .            .        -            -        -  56,468 
„        Birkenhead  and  Chester      -           .            .            -           .  162,585 
„        Crewe  and  Holyhead          -        -           -        -            -        -  86,877 

„        Crewe  and  Shrewsbury,  including  Shrewsbury        -            -  15,152 

„        Shrewsbury  and  Hereford,  including  Central  Wales  branch  2,404 

„        Stafford  and  Welsh^ol,  exclusive  of  Stafford           -            -  1,163 

„        Crewe  and  Rujfby,  mcluding  Ru^by  and  Stafford       -        -  4,090 

„        Stafford  and  Birmingham,  includmg  South  Stafford  stations  6,718 

„        Birmingham  and  Rugby,  excluding  both        -            -        -  11,181 

On  the  Rugby  and  Stamford  branch  -            -            -            -            -  4,140 

„      Blisworth  and  Peterboro'      -        -            -        -            -        -  2,214 

„      Bletchlev  and  Cambridge       -  -  -  -  -6,101 

„      Buckinghamshire      -            -        -            -        -            -        -  922 

Between  Rugby  and  London,  exclusive  of  London    -            -           -  22,797 

London  -        -           -        -           -        -           -        -           -        -  122,741 

8,875,597 
Carried  to  foreign  lines  --....     866,878 

Total  carried 3,741,975 


MMhBMlBnilwy. 


Sonthern  Bail- 
wayi. 


Coal  conveyed  by  the  London  and  North-western  Railway  to  the  London  District. 
From  the  North  and  East  Divisions,  or  Manchester  District 


KatneofCoUieiy. 

SHuatioii. 

1867- 

1868. 

Tons.  cwts. 

Tom.  cwti. 

Anderton  Hall     - 

Blaekrod 

113     15 

951       6 

ArleyMain 

Do,        .           .           .        - 

946     11 

86      3 

Aiherton 

Atherton            .            •            - 

170     18 

78      4 

Clifton  Hall 

Manchester            -           •        - 

341       7 

—. 

Cliviger   -           .            -            - 

BumlOT              -            -            , 
Over  Hulton          -            -        - 

48      2 

— 

Hnlton        .... 

31     13 

2,685    18 

*  Tbm  Fbbston  AMD  LoNOBmoB  Railway  receiyes  coal  only  firam  other  lines,  bat  it  is  only  eight  miles  in  length.   Its  tenmini 
an  PrastOD  and  a  iUme  quany  at  Longridge.  • 
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lisncashire  and 
Yorkshire  BaU- 
waj. 


Cambrian  Bail- 
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From  the  St  Helen's  Distiict 


Haydock 

Ashton  in  Makerfield 

186      9 

236       4 

Bavenhead  -            ... 

Sutton    -            .            .            - 

373     17 

— 

Riding  Lane         ... 

Ashton  in  Makerfield 

179    17 

1,834     14 

Sankey  Brook 

Parr       .... 

15     13 

«.» 

Peaseley  Cross     -            .            - 

Do.            -            -            •        - 

1,478      8 

i— 

Rose  Bridge             -            -        - 

Rainford 

13,292     14 

654       8 

St.  Helen's 

St.  Helen's 

77      6 

44     16 

From  the  Wigan  District 


Barley  Brook 

Wigan    .            .            -            - 

182     19 

Douglas  Bank 

. 

Do.           .            -            .        . 

— 

10,393      7 

ffindley  Green 

- 

Hindley 

13      8 

211       1 

Ince 

- 

Ince            -            -            -        - 

38,630     15 

30,419     18 

KirUess  HaU 

. 

Kirkless 

1,080     19 

135       5 

Ladies  Lane 

. 

Hindley      -            ... 

..» 

3,069       4 

Mesnes 

- 

Wigan    «            -            .            - 

.... 

156       4 

Moss  Hall 

. 

Rainford     -            -            -        - 

88     19 

... 

Norley 

- 

Pemberton-         -            .            - 

-.- 

2,877     18 

Orrell       - 

. 

Wigan        -            .            .        - 

6,074      3 

6,846     14 

Park  Lane  - 

. 

Do.       -            .            .            - 

.1-. 

2,377     18 

Pemberton 

. 

Orrell         .... 

3,702      3 

5,693      9 

Springs 

• 

Lice  in  Makerfield 

— 

1,297     11 

Strangeways  Hall 

'  - 

Hindley      .             -             -         - 

6      1 

— 

Wigan  Coal  Company 

- 

Wigan    .            .            -            - 

93,521       3 

62,892      7 

Winstanley 

- 

Winstanley             -            -        - 

3,400    12 

455       6 

Swinley 

- 

Gidlow  Lane      ... 

5,242     11 

4,290     12 

Gidlow  ;    called  Rylands 

m    re- 

Do.                  ... 

33      9 

— 

turns.      Rylands    anc 

Cross, 

proprietors. 

The  following  quantities  of  coal  from  the  Lancashire  coal  field  were  conveyed  over  the  Midland 
System  in  1867: — 

The  quantity  distributed  between —  Tons. 

Morcambe  and  Gargrave  is           -----            -  7,426 

Gaxgrave  and  Colne  is-            -            -            -            --.  4,235 

Garffraye  and  Leeds  is-            -            -            -            -            -             -  2,268 

Matlock  Bath  and  Millers  Dale  is            -            -           -            -         -  826 


Total    -  14,740 

This  coal  is  not  carried  by  this  line  farther  north  than  Clapham  in  Yorkshire,  nor  farther  south  than 
Madock  Bath. 

The  quantities  given  below  were  those  of  coals  carried  from  the  Lancashire  coal  field  in  1867  for 
the  different  railways  named : — 

For  the  Lancashire  and  Yobeshire  Railway. 

The  quantity  dwtrihuted  between —  Tons. 

Preston  Road  and  Hindley        -..--.  80,918 

Fleetwood  and  Normanton  -----               -  683,226 

Chatbum  and  Bolton      -------  90,352 

Farrington  and  Liverpool      r            -            -            -            -                -  2S4 

Ashton  and  Rochdale     -            -            -            -            -            -         -  87,374 

Accrington  and  Clifton  Junction        -            -            -            -                -  3,068 

Liverpool  and  Southport            ------  1,573 

Total    -        -  896,785 

Tons. 

In  1868  the  Lancashire  and  Yorkshire  received  from  this  line    -          -  153,847 

In  the  same  year  the  Manchester  South  Junction  and  Altrincham  -  43^015 

Preston  and  Wyre  receives  in  1868           -            -        -            -        -  17,326 

The  London  and  South- Western  receives  in  1868     -            -            -  5,849 

The  Cambiuan  Railway  received  from  the  London  and  North-Western  Railway  in  186T,  and 

distributed  between — 

Tons. 
Creccieth  and  Aberystwith        -  -        -  -        -  -        .    2,734 

Machynlleth  and  WTutchurch     -  -  .  -  -  -    5,7«2 


Total 


In  1868  the  total  quantity  was 


-  8,456 

-  8,078 
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The  Cambrian  Railway  received  for  stations  in  Wales  of  Lancashire  coal  6,905  tons,  the  largest 
quantities  beings — 

Tods. 
EUesmere  -------      730 

Oswestry      --  --  --  --592 

.  Llaosaintffiraid       ------      277 

Montgomery         -  --  --  --451 

Llanidloes-  -        .   -  -  -  -  -      788 

Cemmes  Road      -  -        -  -        -  -        -      801 

Machynlleth  -.--..      507 

Penmaenpool        -  -        -  -        -  -        -    1,031 

AfonWen 258 

The  London,  Chatham,  and  Dovee  Railway  received  in  1867  from  the  Lancashire  coalfield  and 
distributed  between — 

Tons. 
London  and  Dover       -  -        -  -        -  -    1,550 

Ramsgate  receives  -  .  .  .  -6 

Total        -        -     1,556 

In  1868  this  line  received  from  the  London  and  North-Westem     -    1,161  tons. 

The  Anglesea  Central  receives  in  1867,  and    delivers   between       Tons. 

Amlwch  and  Gaerwen         -  -        -  -        -  -        -      4^850 

And  in  1868 5,177 

The  Cheshiee  Midland  receives      -        -  -        -  .        .    11^805 

The  FuENEss  Abbey  Railway  in  1867  distributed  between — 

Camforth  and  Fumess  -..--.    81,667 

Coniston  and  Piel  --  --  -.  --      6,46d 

Total     -  -    88,186 

And  in  1868  this  line  received  -        -  -        -  -        -    86,895 

The  North  Staffobdshibe  Railway  received  and  distributed  in  1867  between — 

Tons. 
%mnton  and  Oakmoor  -------       171 

enrich  and  Congleton  -        -  -        -  -        -  -    5,596 

Total        -        ■    5,767 

The  quantity  received  in  1868  was         -            -            «            -            -  986 
The  Denbigh,  Ruthin,  and  Coewen  Railway  in  1867  distributed  between 

Corwen  and  Rhyll           ---...--  2,410 

For  the  Manchester,  Sheffield,  and  Lincolnshire,  G-lossop  receives  in  1867  -  15 

In  1868  this  line  received  from  the  London  and  Nortn-Westem     -        -  997 

For  the  Great  Eastern  Railway,  Dunham  receives             -               -            -  18 

For  the  South-E astern  Railway,  Dorking  receives              -            -                -  281 

For  the  North-Eastern  Railway,  Darlington  receives  in  1867            -             -  735 

The  Stockton  and  Darlington  receives  in  1868             -            -            .            -  502 

For  the  Brecon  and  Merthyr  Line,  Hay  receives                  -           -               -  75 

The  most  northerly  point  to  which  this  coal  is  carried  by  aid  of  the  London  and  North-Westem  is 
Darlington,  most  soumerlv  Brighton,  most  easterly  Dunham,  and  most  westerly  Holyhead. 

The  Lancashire  and  Icorkshire  Railway  in  the  12  montiis  ending  December  1866  carried  from  ijJ^^J^^ 
the  Lancashire  coalfield  143,957  tons,  the  largest  quantities  having  been  taken  from  the  following  w^. 
stations : — 

Tons. 

Victoria             ...  12,591 

Oldham  Road       -  -           -  5,414 

Miles  Platting  -  -               -  4,061 

Oldham     -            -  -            -  18,072 

Shaw     -            -  -                -  8,088 

Litdeborough        -  -            -  888 

Portsmouth       -  .                -  9,859 

Hohne      -            -  -            -  62,017 

Townley            -  -                -  27,191 

GrindfordBar        -  -            -  193,651 

.  West  Houghton  -                -  9,306 

Wigan       -            -  -            -  225,235 

Pemberton         -i  -                -  137,479 

Rainford  Junction  -            -  208,889 

.  Oyer  Darwen    -  -               -  6,624 

Blackburn             -  -            .  8,462 

BingleyRoad   -  -               -  58,170 

Radcliffe  Bridge   -  -            -  28,527 

Railway  Colliery  -                -  23,110 

And  in  1869  this  railway  carried  from  Lancadiire  2,261,511  tons,  of  which  weight  a  large  quantity 
was  distributed  after  nearly  the  same  order  as  in  previous  years. 
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shflffldiLai^       '^^  Manchestee,  SHEFFIELD)  and  LINCOLNSHIRE  Railway  received  from  CofUieries  in  Lancashire 
liinooiiMi^  and  Yorkshire  in — 

BaOway. 


1866. 

1867*. 

1868*. 

1869* 

Total  weight  carried     -            -        -            -        - 

Tons. 
1,845,028 

Tons. 
2,264,689 

Tons. 
2,188,905 

Tons. 
2,322,788 

This  includes  the  following  :— 

Forwarded  to  Great  Northern  at  Retford  - 
„                   ditto          atHexthoipe 
„          Midland  RaQwaj  at  Mexbro' 
„                   ditto            atBeighton   - 
„          Lancashire  and  Yorkshire  at  Barnslej 

Received  by  Manchester,  Sheffield,  and  Lincolnshire 
from  London  and  North- Western  at  Ardwick     - 

Received  by  ditto  fronr  Midland  at  Beighton 

101,490 

679,089 

103,202 

7,735 

24,000 

3,594 
27,351 

117,304 

796,511 

92,725 

13,204 

36,003 

6,938 
45,283 

106,738 

686,991 

130,416 

12,794 

19,805 

2,708 
24,505 

103,190 

664,053 

140,740 

22,206 

14,954 

1,690 
26,793 

♦  Beceiyed  at  own  local  stations  in  1867  ---...  1,156,721  tons. 

„        from  Lancaakire  in  1867  .....                .         46,808     „ 

„        at  own  local  stations  in  1868  ......  \^\94filS    », 

„        from  Lancashire  in  1868  .....                .         24,659     „ 

„        at  own  local  stations  in  1869  ....                        .  1,311,586    „ 

„        from  Lancashire  in  1869  .....               .         19,781     „ 


The  Manchester,  Sheffield,  and  Lincolnshire  Railway  received  and  carried  from  this  coal* 
field  principally  to  Manchester,  Ardwick,  Gorton,  Guide  Bridge,  Ashton,  and  StaJey  Bridge, — 


1860. 

1861. 

1862. 

1863. 

1864. 

1865. 

1866. 

1867. 

186^ 

1869. 

Eceeived    - 
Forwarded     - 

Tons. 
99,922 

11,581 

Tons. 
107,884 

15,228 

Tons. 
74,192 

19,637 

Tons. 
79,287 

807 

Tons. 
63,577 

571 

Tons. 
63,152 

1,^5 

Tons. 
80,428 

Tons. 
6,938 

Tons. 

T<»is. 
1,590 

The  Manchester,  Sheffield,  and  Lincolnshire  Railway  carried  from — 


Wigan,  Ardwick 

Ashton  under  Lyne,  Newton 


1860. 


Tons. 
3,594 
32,049 


1869. 


Tons. 
1,590 
18,191 


st.Meien'iCanaL  Statement  of  Coal  Traffic  forwarded  from  the  St.  Helen's  Coalfield  by  the  St,  Helen's  Canal  for 

the  Year  1868. 


From 


Blackbrook 
Bradley 
St.  Helen's 
Widnes 


Madeley  Market  Canal 


To 


Gerrard's  Bridge 
St  Helen's   - 
Engine  Lock    - 
St.  Helen's   - 
Sankey 
Widnes 
St.  Helen's 


Total 


Coalport 


Tons. 


17,226 

8,010 

101 

592 

1,896 

170,546 

152 


198,523 


67,805 
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Coal  conveyed  along  the  Bridgewater  Canal  in  the  Year  1868.* 


From  the 
Wonley 
Coalfield. 


From  the 

WigM 

Coftlfleld. 


Tons. 


Tons. 


From  the 

St.Heleii'8 

District. 


To  the  Cheshire  salt  district 

To  the  River  Mersey  for  export 
and  steam  purposes 


Total 


127,540 
110,715 


501,514 


411,191 


Tons. 


To  Manchester  and  adjacent  towns;  217,582  147,585    !        -* 

i  i  I 

To  wharves  ou  the  canal  in  North  i  i  | 

Cheshire         -            -            -  I  45,677    1  7,983           3,704 


172,071    I        — 


83,552  1,S 

I 


5,507 


Total. 


Tons. 
365,167 

57,364 
299,611 

196,070 


918,212 


The  Leeds  and  Liverpool  canal  forwarded  the  following  quantities  of  Lancashire  coal  in  1868: 

Lancashire  eoab  forwarded.  Tom. 


Abram 

Appley 

Aitnam 

Bamferlong     - 

Blackburn   - 

Blackburn  Locks 

Brynn  Moss 

Burscough 

Church 

Crook  - 

Eli  Meadow 

Finch  Mills     - 

Foulridge    - 

Ghimshaw  Park 

Qonnow 

Ince    - 

Johnson's  Hill 

Kirkdale 

Leigh 

Linacre 

Litherland  - 

Liverpool 

Liveipool  Junction  • 

Lob  Lane 

Lock  Head  * 

Rfley  Bridge  - 

Plank  Lane  - 

Bishton 

Rose  Bridge 

Rowley 

Shutt  Hall    - 

Shuttleworth  Hall 

West  Leigh 

Whittlefield     - 

Wigan 


22,807 

17,158 

20,769 

44,847 

252 

172 

86,824 

7 

6,912 

181,653} 

44,521  J 

45,477 

10 

7S 

83,544 

130,460} 

98,770 

12,476} 

6,587 

2,401 

84 

10,092 

82 

48,462 

10,884 

676 

66,888 

2,027 

70,886 

22,916 

12,107 

10,184 

208,016} 

190 

84,574i 

1,847,S9U 


Leedi  and  Ltver- 
pooloanaL 
For  the  coal 
insonvMi  see 
Apmndiz  No.  81. 
p.  SB. 


*  The  canals  carrjing  coal  are  :7- 

The  Manchbsteb  and  Liyerpool,  Manchxstsb  and  Rukcork,  and  Mbbbbt  and  Irwell.    These  are  practically  the 
thing,  being  in  the  hands  of  the  Bridgewater  trustees.    Manager  at  Liyerpool,  Mr.  W.  H.  Boddingtoo,  Duke's  Dock.    The  ooal  is 
from  Wcrmy,  Leigh,  and  Wigan  district  to  Runcorn  and  Spool,  a  large  qaantity  being  shipped  at  ninner  place  in  coasting  Teasels. 

LsxDfl  and  Livbbfool.    Manager  here,  Mr.  Thorley,  Canal  Bank,  Oldhall  Street    Their  coal  is  from  the  Wigan  distnct 

Sakkst  Cakal  brings  the  coal  from  St  Helenas  district     The  canal  is  leased  to  the  London  and  North-western  Railway 
Oimpaay. 

The  only  other  canal  is  the  Shropshibb  Union,  which  epters  the  Mersey  at  KUesmere  Port,  about  10  miles  down  the  river.    It 
does  not  Iving  coal  to  Liyerpool,  bat  some  is  brought  to  Ellesmere  Port  for  coasting  vessels.    The  agent  ii  at  the  port. 
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The  Cheshire  Coalfield.  • 

The  number  of  collieries  in  the  Cheshire  coalfield  in  the  years  from  1856  to  1869  will  be  shown  in 
the  accompanying  table,  and  the  production  of  the  county  for  the  same  years. 


Oolli«riM«ol880. 


Years. 

No.  of  CoUieries. 

Tom  of  Coal 
prodoced. 

1856 

31 

754,327 

1857 

31 

750,500 

1858 

35 

695,450 

1859 

35 

700,500 

1860 

35 

750,500 

1861 

39 

765,570 

1862 

39 

787,750 

1863 

39 

822,750 

1864 

38 

821,700 

.     1865 

39 

850,000 

' 

1866 

38 

893,500 

1867 

39 

935,000 

1868 

29* 

937,500 

1869 

28* 

957,150 

1870 

Not  complete. 

*  Several  small  collieries,  chiefly  near  Macclesfield,  have  ceued  to  work  in  those  yean. 

It  is  not  an  eas^  matter  to  determine  the  Quantities  of  coal  shipped  from  this  coalfield ;  much  of  it 
will  have  been  shipped  from  ports  on  the  Mersey,  which  will  have  been  returned  with  the  port  of 
Liverpool.    The  smpments  from  Chester  will  have  been : — 


See  Appendix 
OHBsnni* 
Table  No.  8Q, 
p.  88. 


Prom  1851 


1860 
From  1861 


B51  1 

to  \ 

860  J 

861  1 
to  ^ 
869  J 


Coastwise. 


Tons. 
771,866 

670,378 


Foreign. 


Tons. 
9,599 

9,742 


Total 
Sbipments. 


Tons. 
781,465 

577,120 


The  quantities  of  this  coal  sent  to  foreign  ports  do  not  appear  to  have  varied  much;  and  the  decrease 
in  the  shipments  coastwise  will  be  explained  by  the  large  quantities  carried  by  the  railways. 

The  Railway  Distribution  of  Cheshire  Coal. 

The  London  and  Noafrj^TWESTERN  Railway  carried  in  1866  135,092  tons,  and  in  1868  148,836 
tons.     In  1867  the  prinrapal  quantities  were  received  at  the  following  stations: — 


London  and 

North-n. 

BsilwttT. 


Abergele,  Denbigh 
Alderiey,  Chestire      - 
Beeston,      ditto 
Birmingham,  X'^arwick 
Buxton,  Derby 
Cheadle,  Cheshire     - 
Chelford,     ditto    - 
Chester,      ditto 
Delph,  Yorkshire 
Dove  Holes,  Derby  - 
Greenfield,  Yorkshire 
Handforth,  Cheshire 
Longsight,  Lancashire 
Macclesfield,  Cheshire 
Manchester,  Lancashire     - 
Miller's  Dale>  Derby 
New  Mills,  Cheshire 
Oxford  Road,  Oxford 
St  Asapl^  Flint      - 
Staley  Bridge,  Lancashire 
Stockport,  ditto 

Wilmslow,  Cheshire     - 


Tons. 
1,868 
5,379 
1,939 
55 
2,722 
3,286 
8,897 

326 
1,546 

698 
3,729 

413 

4,950 

11,287 

8,476 

608 
1,974 
1,336 

981 

7,884 

61,014 

4,360 


In  all  66,729  tons  were  distributed  to  stations  on  the  London  and  North-western  lines;  the  remainder 
passed  on  to  other  railways.  • 
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Tn  the  year  ending  December  31st  thU  ^railiiray  carried  from  the  Cheshire  collieries  to  stfttipns  on  the  ohxshiu 
London  and  North-western  line  121,020  tons,  and  delivered  to  other  railways  2^694,  making  a  total  of 
coal  carried  123,396  tons. 


Coals  conveyed  over  the  London  and  NoRTH-wMrERN  RAiLtvAY  for  the  North 

Staffordshire  Railway, 


From  the  Cheshire  coalfield,  and  chstributed  between  Colwich  and  Congleton 
For    the   Anglesea  Central  Railway,  and   distributed    between   Amlwch  and 

Gaerwen         -  -.- 

For  the  Denbigh,  Ruthin,  and  Corwen  Railway,  and  distributed  between  Corwen 

and  Rhyll         -  -  -  -  -  -  .  -.. 

For  the  Cheshire  Midland  Railway,  from  AHrincham  to  Northwich,  over  which  is 

di<«tributed 


TODfl. 


92 


1,186 
226 


This  coal  is  carried,  by  means  of  the  London  and  North-western,  as  far  north  as  Saddleworth^  and 
!  far  south  as  Oxford  Road. 

In  1868  the  principal  lines  of  distribution  were: — 


West  of  Warrington  to  Liverpool,  including  Liverpool 

East  of        ditto        to  Manchester,  including  Manchester 
.  Warrington  aud  Crewe,  including  Crewe 

Manchesfter  and  Leeds    -  -  -  -  . 

Between  Manchester  and  Macclesfield  Branch 

„        Birkenhead  and  Chester  ... 

„        Crewe  and  Holyhead  .  -  - 

y^       •  Ditto  and  Shrewsbury  -  -  - 

Total  to  foreign  lines    -         -  .  -         '  - 

These  were : — 

Manchester  South  Junction  receiving    ' 

The  Midland      ---.,. 

The  North  Staffordshire    -  -  .  - 


Tomu 

1,482 

8,884 

40,593 

10,070 

78,581 

4,210 

2,281 

5SS 

1,5SS 

80 

190 

1,813 

1,583 


The  Manchester,  Sheffield,  and  Lincolnshire  Railway  carried  from  the  Ashton-under-Line 
district,  coal  received  at  the  Newton  Station,  Cheshire,  32,049  tons. 

NORTH  WALES. 

The  Denbighshire  Coalfield. 

The  DenbigiIshire  coalfield  is  about  eighteen  miles  in  length,  commencing  about  tliree  miles  south 
of  Oswestry,  extending  northward,  by  Ruabon  and  Wrexham,  to  the  valley  of  the  Alyn.  The  coal 
seams  of  this  district  are: — 

1.  Smith  coal     -        - 

2.  Drowsall  coal  (good)     -        - 

3.  Powell  coal  .  - 

4.  Two  yard  coal  -  -  - 
6.  Crank  coal              .            .            - 

6.  Brassy  coal     -  -  -  - 

7.  Main  coal    -  -  -  - 

In  the  last  ten  years  the  production,  and  the  number  of  collieries  at  work,  in  each  year,  have  been  as 
follows : — 


NOSTH  WaLII. 

Denbigluhire. 


Ft  fii.     Ft  In. 

2 

2.to2     4 

3 

0 

8 

3 

6 

0to6    0 

2 

8to8    0 

6 

0 

6 

Oto7    6* 

Years. 

No.<rfCoffieri«. 

Toiu  of  Coid 
raised. 

1860 

89 

1,189,500     , 

1861 

85 

1,250,000 

1862 

85 

1,016,000 

' "  '       ' 

1863 

35 

1,078,600 

1864 

31 

1,381,560 

1865 

86 

1,895,000 

1866 

35 

1,500,000 

1867 

34 

1,475,250 

1868 

29 

1,520,000 

1869 

81 

1,427,701 

• 

1870 

• 

The  Flixtshiee  Coalfield.  rLnmmwt. 

This  coalfield  is  separated  from  the  Denhighshire  coal  by  an  upthrow  of  carboniferous  limestone  and 
millstone  grit,  between  Giresford  and  Hope.    From  this  it  extends  on  the  western  side  of  the  estuary  of 


*  The  Coalfields  of  Great  Britain,  by  Edward  Hall,  B.A.,  F.B.S. 
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AXQlMMk. 


GrMtWestora 


It 

In. 

- 

4 

0 

. 

2 

6 

. 

6 

6 

- 

1 

6 

. 

S 

0 

. 

7 

0 

. 

4 

0 

the  Dee  to  Point  of  Air,  a  distance  of  about  15  miles.    Mr.  Hull  gives  the  following  as  the  thickness  of 
the  coal  seanis : — 

l-F<n..M^{^}     -  -  - 

2.  Bind  coal        -            -            .            ,            . 
«    fHoUiny  in  8  beds             ... 
^-  \Cannel 

4.  Brassy  coal  -         -  -  -  . 

5.  Main  coal      ..... 

6.  Lower  four-foot      .  -  -  - 

The  "Main''  and  *' Brassy'*  coal  of  Flintshire  and  Denbighshire  correspond.  The  *^  Hollin"  of  the 
first  is  the  **  Two  yard  "  of  the  second ;  while  the  ''Bind"  and  the  '^  Powell "  are  identified. 

The  Ai)gles£a  Coalfield. 

This  little  outlying  coalfield  may  properly  be  associated  with  the  Fhntshire  field.  It  forms  a  band  of 
country  stretching  from  Hirdre-faig  to  Malldraeth  Bay,  a  distance  of  nine  miles,  its  breadth  at  Mall- 
draeth  Marsh  being  about  a  mile  and  a  half.  The  section  given  by  Professor  Ramsay*  shows  the 
following  coals : — 

L  Coal  ("  Glo  pux ''),  lying  in  lumps,  untoorkable 

2.  Coal 

3.  Coal 

4.  CoaJ,  irregtdar,  "  Glo  pux "         -  -  -  -        - 

5.  Coal -  - 

7.  Coal  (probable  position  of  Berw-Uchaf  coal  in  3  beds,  with 
thin  partings)  -  -  -  .  . 

8.  Coal,  probable  position  of  Glantreath  coal  in  millstone  grit     - 

The  Railway  Distribution  of  North  Walks  Coal. 

The  Great  Western  Railway  in  1866  carried  from  the  North  Wales  Coalfield  a  total  of 
6279S55  tons  to  stations  on  the  line,  and  76,024  tons  to  stations  on  other  lines.  The  chief  stations 
receiving  coal  were : — 

Tons. 
1,485 


Ft  In.     Ft 

b 

9 

0 

3 

0 

4 

0 

2 

0 

6 

0 

7 

0to8 

0 

2 

OtoS 

0 

Abingdon,  Berkshire 
Banbury,  Oxford 
Baachurch,  Shropshire     - 
Basingstoke,  Hampshire 
Bilston,  Staffordshire 
Birkenhead,  Cheshire 
Brentford,  Middlesex 
Bridgnorth,  Shropshire 
Carrog,  Merionetnshire    - 
Chester,  Cheshire 
Chippenham,  Wilts 
Corwen,  Merionethshire 
Croes  Newydd,  Denbigh    - 
Didcot,  Berkshire 
Ealing,  Middlesex 
Gobowen,  Shropshire  - 
Hanwood,      ditto 
Hereford,  Hertford 
HoUinswood,  Shropshire  - 
Ironbrid^e,         ditto 
Kidderminster,  Worcester 
Leominster,  Herefordshire 
LlandriUo,  Merionethshire 
Llangollen  Road,  Denbigh 
London,  Middlesex 
Marlow  Road,  Buckingham 
Minsterley,  Shropshire     - 


3,276 
4,00s 
7,092 
2,190 

-  253,241 

694 

936 

1,132 

-  142,725 

980 

8,023 

7,129 

521 

347 

364 

492 

1,215 

-  22,173 

1,148 

1,727 

815 

952 

2,967 

-  11,819 

1,853 
6,811 


*  Aboye  the  limestone  the  coal  measures,  including  the  millstone  grit,  dip  S.K.,  about  20°.  Together  with  the  Permian  roeks 
they  form  the  entire  substrata  underneath  Malldraeth  Marsh,  which  is  ^ut  1^  mile  broad.  The  length  of  the  entire  coalfield  from 
the  neighbourhood  of  Hirdre-faig  to  Malldraeth  Bay  is  nine  miles.  The  whole  formn  a  marshy  tract  yery  little  above  the  sea  lerel, 
and  it  is  only  occasionally  on  the  western  edges  that  any  of  the  coal  measure  beds  are  seen  on  the  banks  that  slope  upwards  tron 
the  alluvium,  moss,  and  sand  of  the  marsh.    MaDdraeth  sands  are  covered  by  the  tide  at  high  water. 

At  the  base  lies  the  usual  millstone  grit,  about  400  feet  thick.  It  consists  of  Yellow  Sandstone  and  Conglomerate,  and  probably  io 
the  midst  contains  a  bed  of  coal  from  three  quarters  to  one  yard  thick,  heretofore  worked  at  Glantraeth,  and  which  I  have  iher&oK 
termed  the  Glantraeth  coal.    Above  it  in  the  ordinary  coaJ  measures  there  are  six  other  beds,  all  crossed  by  tlie  section. 

The  sottth-eastem  edge  of  the  coalfield  is  bounded  by  a  fkult,  which  on  the  north,  at  Flas  Berw,  splits  into  two.  Between  Berw- 
Ucbaf  and  the  sea,  near  Uanddwyn  Island,  the  fiiult,  being  a  down-throw  on  the  west,  causes  the  Permian  and  coal  measure  strata 
to  abut  on  metamorphic  Cambrian  rocks ;  but  north-east  of  Berw-Uchaf  the  amount  of  the  general  throw  decreases,  and  between  the 
two  faults  a  strip  of  carboniferous  limestone  comes  in,  abutting  on  Permian  and  Silurian  rocks  in  the  manner  shown  in  -the  seetioa- 
Tliere  can  be  no  doubt  that  the  limestene  underlies  the  whole  coalfield.  The  amount  of  the  throw  of  the  great  boundary  ftult  t»f 
also  be  approximately  obtained.    Where  crossed  by  the  section  near  Plas  Berw  the  western  fiiult  is  u  down-throw  on  the  noith-west 


of  about  2,300  feet,  llie  eastern  branch,  throwing  the  limestone  against  the  Silurian  rocks,  is  a  down-throw  in  the  same  direction 
of  uncertain  amount,  but  probably  not  exceeding  400  or  500  feet.  But  for  the  great  boundary  iault,  throwing  down  the  rocks  so 
deep,  it  is  probable  that  the  coal  measures  of  Anglesea  would  have  been  entirely  denuded  away,  and  there  would  probably  hate 
remained  in  what  is  now  Malldraeth  Marsh  a  broad  continuation  of  the  limestone  that  lies  between  Pentimeth  and  Lligwy  Bay. 
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Oswestry,  Shropshire    - 
Oxford,  Oxford    -  .  . 

Reading,  Berkshire     - 
Shrewsbury^  Shropshire  - 
Stratford-on-Avon,  Warwickshire 
Taplow,  Berkshire 
Tliatchatii,  ditto 
XTxbridge,  Middlesex 
Wellington,  Shropshire 
Weymouth,  Dorset 
Windsor,  Berkshire 
Wobum  Green,  Buckingham 
Wolrerhampton,  Stafford 
Wrexham,  Denbighshire  - 
Wycombe,  Buckingham 


tout. 
81,286 
1,461 
10,084 
81,559 
1,490 
6,885 
1,725 
2,574 
2,288 
8,680 
2,150 
5,206 
8,066 
2,284 
2,616 


GrMlWwteni 
Siihrisr. 


The  Great  Western  Railway  in  the  same  year  carried  as  stated  to  stations  beyond  their  line  ^Si^^SS^  ^ 
a  total  of  76,024  tons,  the  largest  deliTeries  being :—  ''•^  """^ 


Station. 

Ck>nnty. 

Railway. 

Tods. 

Abermale 

Montgomeryshire 

Cambrian  -            -           -           • 

224 

Aberjstwith    - 

Cardiganshure 

»             •           -            -        - 

*         492 

Bromsgrove 

Worcestershire 

Midland     - 

489 

Bishop's  Castle 

Shropshire  .            .            - 

Bishop's  Castle  Railway 

641 

Buttington 

Montgomeryshire 

Shrewsbury  and  Welshpool 

805 

Caersws  Road 

»                  •            " 

Cambrian      -            •            •        - 

901 

Cemmes  Road 

j>        .              ■        ■ 

♦1         "            "            "            • 

1,002 

Denbigh 

Denbigh      -            -            - 

Denbigh,  Rnt}iin,  and  Corwen 

7,874 

Ellesmere 

Shropshire 

Cambrian  -            -            -            • 

728 

Eyarth 

Denbigh      ... 

Denbigh,  Ruthin,  and  Corwen 

875 

Etraria    -            -        - 

Stafford 

North  Stafford 

8,591 

Four  Crosses   - 

Montgomer' 

Cambrian      -            -            -        • 

888 

Flint 

Flintshire 

London  and  North-western 

8,167 

Gwyddelwem  - 

Merionethshire 

Denbigh,  Ruthin,  and  Corwen 

4,285 

Kerry      -            -        - 

Montgomeryshire 

Cambrian  -            .            ..            .. 

702 

Knighton 

Radnorshire 

London  and  North-western    - 

841 

Llanrhaiadr 

Denbigh 

Denbigh,  Ruthin,  and  Corwen 

1,102 

Llanfechan 

Montgomery 

Cambrian       -            -            -        - 

675 

Llanfyllin 

»            '            *        " 

»         ■ 

3,426 

Llanidloes 

»        "       •     " 

»              -            -            •        . 

2,547 

LlaDgenoeeli 

Carmarthen    -             -         - 

Llanelly  Railway  and  Dock 

8,296 

Liausaintffraid 

Montgomery 

Cambrian      -            -            -         . 

1,519 

Machynlleth 

»>            "          '  "        " 

»          '            *            •            " 

841 

Montgomery    -     . 

n                        *              " 

>.             ,            -            -        . 

1,601 

Newtown 

»              *              "          ■ 

»         '            "            •            ■ 

2,860 

Penmaenmaur 

Carnarvon  -            -            - 

London  and  North-western    - 

909 

Rhewl      - 

Denbighshire 

Denbigh,  Rnthin,  and  Corwen 

998 

Raihin 

jf                     "            ■ 

>j 

8,496 

Streatliam  Common 

Surrey            -            -        - 

London,  Brighton,  and  jSoatb  Coast 

2,041 

Towyn     - 

Merionethshire 

•Cambrian       -            .            -        - 

504 

Welshpool 

Montgomery  -            -        - 

»?"""• 

8,288 

The  London  and  North-western  in  1865  carried  310,868  tons,  amd  in  1867  distributed  coal  from  ^LoncUmud 


the  Flintshire  collieries  as  follows:'^ 


Between  Chester  and  Holyhead 
„        Birkenhead  and  Crewe 
„        London  and  Crewe 
„        Crewe  and  Leeds 
„        Rugby  and  Stafford 

Liverpool  and  Manchester 


Kington  receives 


Total 


Tons. 

194,350 

97,474 

26,047 

5,406 

1,746 

24,683 

11 

349,567 


Nortli-WMteni 
MSI- 


Coal  conveyed  over  the  London  and  Nobth-westerk  for  the  Anolesea  Central, 

the  quantity  distributed  between  Amlwch  and  Gaerwen     -  .  .      3,635  tona. 

For  the  Cambrian  line, — 

Aberystwith  receives      -  -  -       19  tons. 

Newton  ^  -  -        -    842    „ 
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The  Coals  eoitiveyed  over  the  London  and  North- western  from  tbe  CamarvonBhire  coalfield 
amounted  to  174)  tons  only,  and  these  quantities  were  distributed  between  Chester  and  Holyhead 
141  tons,  while  Rhosgooh  receives  88  tons. 

London ud  The  larffcst  quantities  delivered  by  the  London  and  North-western  Railway  were  as  follows: — 

North-iTMkoni  ©        ^  ^ 

^^^^*  Tods. 

'.    Abergele            ...            -            -             -  4,644 

Amlwch      .-.--.-  2,196 

BaffUt 15,723 

Birkenhead             ----..  95,866 

Birmingham       -----             -  1,670 

Bodorgan    -------  1,534 

Broughton  Hall              ....             -  553 

Caernarvon             -            -            .            -            -        .  997 

Chester -  33,048 

Coed  Talon 2,831 

Colwyn    ------             -  6,420 

Conway        -          -            -            -            -            -        -  1,864 

Croydon             -            -            -            -            -             -  459 

Denbigh 965 

Denton,  Lancashire       -----  406 

Dunham  Hill,  Cheshire      -            -            -            --  715 

Flint      -            -            -            -            -*           -             -  50,918 

Hadlow  Road,  Cheshire      -----  448 

Holyhead -  24,364 

Holywell 8,804- 

Hope,  Flint       -            -            -            -            -             -  2,198 

Hove,  Sussex,  London,  Brighton,  and  South  Coast         -  1,388 

Llandudno    -         -            -            -            -            -        -  743 

Llanfair              ...            -            -              -  1,538 

Llangefni,  Anglesea           -            -            -            -        -  689 

Llanrwst   --  -  -  -  -  -936 

London       ----.-.  26,039 

Manchester       -            -            -            -            -             -  9,607 

Mold  and  Mold  Junction   -            -            -            *        -  2,147 

Neston  -            -            -            -            .      .      -             -  350 

Newtown,  Montgomery      -            -            .     •      -        u  342 

Oxford  Road -  18,566 

Padeswood,  Flint    -      .     -            -            -            -        -  1,541 

Penmaenmawr   -  -  -  -  -  -814 

Prestatyn    --.-.--  12,066 

Queensferry,  Flint          -----  2,561 

Rhuddlaw 1,140 

Rhyl      -            ...            .            .            .             .  4,807 

St  Asaph   -------  1,632 

Saltney  Wharf,  Cheshire            -            -            .             -  9,301 

Shrewsbury             -            -            -            -            -        -  182 

Tamworth  -...-.  -308 

Trefhant,  Denbigh             -            -            -            .        .  647 

Troutbeck,  Cumberland             -            -            .             -  486 

Valley,  Anglesea     -           -            -            -            -        -  439 

Windsor             -----             -  6,351 

AiroLBflBAooAi-        The  coals  from  the  Anglesea  coalfield  were  conveyed  by  the  London  and  North-western,  and  dis- 
^^  tributed  in  the  following  manner : — 

Tons. 

Buckley  received  -            -            -            -  25 

Cefn-y-bedd         -            -            -            -        -  6 

Holland  Arms  -            -*            -            -  8 

Llangefni             -            -           -           -        •  8 

Rhosgoch         -  -            -            -            -  9 

56 


The  London  and  North-western  conveyed  from  the  Flintshire  coalfield  for  the  London, 
Brighton,  and  South  Coast  and  to  other  Hues   the  following  quantities,  which  were  distributed 


between — 


Tons. 

Croydon  and  Waddon  -  -       519 

Hastings  and  Bosham     -  -        -    1,402 

wfile  Redhill  receives     -  -        121 

and  Mitcham  -  -        -       161 


Total      .         -    2,203 
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For  the  London,  Chatham,  and  Doybb  Railway,  distributed  between 
London  and  Dover  -  -  .  -  ^  . 

For  the  Lancashire  and  Yorkshire  Line,  distributed  between — 


Ashton  and  Rochdale 
Normantcn  and  Fleetwood  - 

Ramsbottom 

Wigan    . 

Total 


Tom. 

-  434 

-  2SS 

-  17 

-  52 

-  786 


162  tons. 


London  and 

Noith-WMtORl 

for  other  nil- 


For  the  Denbigh,  Ruthin,  and  Corwen,  between  Corwen  and 
Rhyll  ...... 

For  the  North  London,  received  at  Bow  -  -  -  . 

For  the  West  London  Joint,  received  at  Chelsea 
For  the  Midland,  Cheshire,  received  at  Altrincham 
For  the  Furness  Line,  received  at  Broughton  Hall 


Tons. 

8,202 

16 

89 

48 

558 


This  line  also  conveyed  from  the  Flintshire  coalfield  for  the  Great  Western  18,864  tons,  which 
were  distributed  as  follows: — 


Between  Oxford  and  Banbury 
„        London  and  Reading 
Bath  receives    - 
Kidderminster 
Smethwick 
High  Wycombe    - 
Cardiff   ... 
Worcester    -        - 

Total 


Tom. 

18,578 

102 

9 

26 

17 

12 

80 

35 

13,854 


In  1868  the  London  and  North-wkstern  Railway  received  from  the  Flintshire  coalfield  a  total  of 


881,668  tons.     This  was  distributed  as  follows : — 

Between  Preston  and  Warrington,  including  Warrington 

West  of  Warrington  to  Liverpool,  including  Liverpool  -            -  - 
East  of        ditto       to  Manchester,  including  Manchester 
Between  Manchester  and  Wigan,  exclusive  of  Manchester 

„        Garston  and  Timperley        -            -            -            .  . 

„        Warrington  and  Crewe,  including  Crewe           -            .  - 

„        Manchester  and  Leeds          -            -            .            .  . 

.  „                 „         and  Macclesfield  Branch      -          -            .  '  . 

„      .  Birkenhead  and  Chester       -            -            .            .  . 

„        Crewe  and  Holyhead    ------ 

„            „      and  Shrewsbury          -            .            -            .  . 

The  Central  Wales  Branch         .            -            -           .  ,          .  . 

„    Crewe  and  Rugby,  Stafford  and  Birmingham,  Birmingham  and 

Rugby,  and  Buckinghamshire          *                -                .  . 
Between  Rugby  and  London,  exclusive  of  London          .       .     - 

Total  weight  carried  to  other  lines      -            -            -            .  . 


Tons. 

1,868 

826 

9,272 

6 

2,784 

2,868 

41 

31 

149,609 

161,525 

87 

4,878 

876 

7,927 

41,175 

881,668 


London  snd 

Nortli-wwtom 

186S. 


The  coal  carried  to  other  lines  was  as  follows : — 

Anglesea  Central        ... 
Denbigh,  Ruthin,  and  Corwen     -       .   . 
Lancashire  and  Yorkshire 
London,  Brighton,  and  South  Coast 
London,  Chatham,  and  Dover 
London  and  South-western 
Manchester  South  Junction  and  Altrincham 
Rhymney  -         .  -  - 

Wrexham,  Mold,  and  Connah's  Quay 


L  4 


Tona. 

1,879 

402 

21,605 

1,080 

50 

194 

15,809 

254 

502 

41,175 
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Tho  Cambbian  Railway  carried  in  1868  from  the  North  Wales  District  a  total  of  45,S58  tons,  and 
from  Oswestry,  beyond  this,  a  further  quantity  of  2,234  tons. 

The  largest  quantities  were  received  at  the  following  stations: — 


North  Wales. 

Ocwectry. 

Tom. 

Toiw. 

Whitchurch  -        -        -        . 

186 

^_ 

Ferns  Bank 

1,059 

709 

Bettisfield      .... 

1,598 

110 

EUesmere  ... 

791 

_ 

Llynclys        -        -        -        - 

6,151 



Llanymynech     -        - 

2,064 

776 

Llansaintffiraid        «        .        • 

1,511 

.. 

Uanfechan          -        •            • 

617 

.^ 

Llanfyllin      .... 

3,470 

..» 

Four  Crosses      -        - 

1,000 

— 

Welsh  Pool    .        -        .        . 

2,974 

— 

Forden       .        .        - 

1,261 

m^m 

Montgomery  -        -        -        - 

2,159 

•.- 

Kerry         .        -        - 

871 

•— 

Newtown      .... 

4,681 

... 

Llanidloes.        •        - 

4,414 

.. 

Caersws        .        .        .        . 

790 

^. 

Machynlleth       -        - 

864 

— 

Aberystwith  -        -        .        - 

678 

— 

Pemnaenpool      -        - 
Penrhyndendraeth 

774 

^^ 

768 

43 

PortMadoc 

1,094 

5 

AfonWen     .... 

620 

— . 

Pwllheli     ... 

179 

~— 

Shropriiira 
Union. 

Shropshire  Union  Railways  and  Canal  Company. 

Statement  showing  the  weight  of  Coal  passed  over  the  Shropshire  Union  Company's  Canals,  be. 

for  the  Year  1867, 

Weight. 

Weight 

Tods.    Cwti. 

Toub.    Cwts. 

Sent  from  the  North  Wales  Distbict. 

Carried  an  Freight. 

From  Black  Park  to  North  Wales 

1,338       5 

„     Pontsticill  to  Shropshire             .... 

1,409      9 

2,747     14 

On  TolL 

From  Pontsticill  and  neighbourhood  to  Montgomeryshire 

85,869     15 

„                   „                    „                    Shropshire 

29,698      0 

„                   „                    ,                     Cheshire 

2,599      0 

68,166     16 

Pontsticill  (Miheral  Bbancb)  Railway. 

1,328     10 

"."■"•.".•• 

^  North  Wales 

1,843     12 

„  Cheshire 

304      6 

8,476      8 

•                  -                  • 

1 

?otal  from  the  North  Wales  Distn 

ict  for  1867      - 

74,380    17 

The  YoRKSHiKE  Coalfield,  together  witJbi  that  of  Drabyshibb  and  Nottinghamshire, 

Warwickshire,  and  Leicestershire. 

As  a  coalfield  the  extension  through  the  five  counties  m^y  be  conveniently  regarded  as  one,  especially 
with  reference  to  the  distribution  of  the  coal.    The  Yorkshire  inspection  district,  now  under  the  charge 
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of  Mr.  Frank  N.  Wardell,  has  been  divided  into  the  following  districts;  the  production  of  coal  since  Yorjohin 
1860  having  been  as  follows :—  ooiueries. 


1860. 

1861. 

1862. 

1868. 

1864. 

1866. 

1866. 

1867. 

1868. 

1869, 

1870. 

887 
Collieries. 

897 
CoUieries. 

418 
Collieries. 

416 
Collieries. 

422 
Collieries. 

484 

CoUieries. 

447 
CoUieries. 

4B4 

CoUieries. 

441 
CoUieries. 

418 
CoUieries. 

;     Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Leeds         -         -> 
Nonniinton    -       •  / 

2.469,500 

2,226,600 

2,196.000 

2,198,750 

2,120,000 

2,260,600 

2,215.000 

2,226,000 

2,505,000 

2,889W 

Bradford     - 
Hnddersfleld  -       - 
BaniBl^      . 
Hatillu  -         -       - 
Wakefield    - 
Botherham      • 
Sheffield       • 
Dewsbuiy      -       -"^ 
Peniaton     - 

1360,500 
856,000 

2.480,000 
375.000 
820.000 
498,000 
651,000 

1,650,000 
825,600 

2,226JS00 
895,650 
876,000 
460,000 
851,000. 

1,526.000 
820,500 

2.196,000 
400.000 
826.000 
446,000 
860,000 

1,520,000 
815,750 

2,196,600 
426.500 
880,000 
460,600 
960,500 

1,425,000 
817.600 

1.486,000 
480.500 

1.126,000 
461,000 
975,600 

1,667,500 
876.600 

1,665.000 
429,000 

1.157,000 
460.000 
990,000 

1376,000 
876,760 

1,560,500 
419,500 

1,137,600 
448,600 

1,160,000 

1,857,650 
384,700 

1,375,500 
526.750 

1,169,600 
450,000 

1,226,600 

1.175,270 
800,500 

l,799Ji00 
460,500 

1,868,470 
570,250 

1,075,600 

051,800 

111,296 

2,750,020 

90,794 

997,188 
1,767,896 

880,000 

1 

Pontefraot     -       - 1 
Binirl^       - 
Saddleworth  -       - 
Lettle         .         J 

460,000 

4764(60 

490,000 

626,000 

620.000 

680.600 

807,760 

546,676 

606,620 

801,800 

9,284.000 

9,874.600 

9.265,600 

9,408,600 

8,809,600 

9,856.100 

9,714,700 

9.848,676 

9,740,610 

10,829,827 

— 

-  The  increase  in  1869  over  1860  was  1,545,827  tons,  and  for  the  same  year  over  1866  was  1,474,727  production  of 
tons,  and  for  1869  over  1868  was  1,089,317;  showing  that  until  the  last  year  named  there  was  a  con-  «»».M6otoi869. 
siderable  degree  of  constancy  in  the  apnual  returns.    It  should  be  stated  that  the  differences  which 
appear  from  year  to  year  in  some  of  the  districts  arises  from  the  circumstances  that  the  divisions  have 
been  altered,  the  total  collieries  of  Yorkshire  remaining,  however,  undistijrbed. 

TTie  numbers  of  the  collieries  as  returaed  each  year  by  the  inspectors  are  given ;  but  it  appears  as  if, 
when  the  changes  of  inspectors — ^there  have  been  three  such  in*  Yorkshire — ^have  taken  place,  they  have 
varied  their  modes  of  determining  them.  In  some  cases  the  names  of  pits  have  been  returned  as 
collieries.  The  difficulty  of  correcting  this  would  now  be  very  great,  and  the  differences  are  not 
sufficiently  important  to  warrant  any  delay  in  doing  so. 


Derbyshire  and  Nottikghamshire,  Warwickshire  and  Leicestershire. 

We  have  said,  for  our  purpose,  it  is  convenient  to  treat  these  districts  as  one.  The  coalfield  of  York- 
shire, Derbyshire,  and  mttmghamshire  may  be  treated  physically  as  one.  The  greatest  length  of  the 
cosJfieki  from  north  to  south  is  sixty-six  miles,  and  its  breadth,  which  varies  considerably,  may  be 
stated  to  be  from  five  miles  to  twenty  miles.  In  Derbyshire  the  principal  coals  are  the  "top  hard" 
and  "  lower  hard,'*  producing  the  valuable  splint  coal. 

The  district  embracing  those  four  counties  is  under  the  inspection  of  Mr.  Thomas  Evans. 

In   1860,  when   the  late  Mr.  John  Hedley  was  the  inspector,  the  collieries  were  returned  as 
follows : — 

Derbyshire  -  -  -     153 

Nottinghamshire         -        -        -      21 
Leicestershire       -  -  -      14 

Warwickshire  -  -        -      17 


Dsrbyihifv 

andHidlMid 

ooUinriei. 


In  1869  Mr.  Thomas  Evans  returns — 

Derbyshire 
Nottinghamshire 
Leicestershire 
Warwickshire 


It  is  interesting  to  be  able  to  refer  to  the  lists  of  the  collieries  in  Derbyshire  and  in  the  immediately  fffiJ^*'* 

adjoining  counties,  as  they  were  compiled  by  John  Faiey  in  1811  and  by  Stephen  Glover  in  1881;  p^ges.     * 

Farey's  list  giving  the  names  and  situation  of  283  collieries,  and  that  of  Stephen  Glover  242  collieries,  Appendix  No. 

or  together  525  collieries.    A  careful  examination  of  these  lists,  and  a  comparison  with  the  lists  of  the  p«8«ii« 
collieries  published  in  the  Appendix  for  1869,  prove  that  the  number  of  collieries  has  not  greatly  varied, 
but  that  the  extension  of  many  of  the  collieries  individually  has  been  enormous. 


205  collieries. 



140 
26 
10 
16 

192  collieries. 

The  production  of  coal  from  these  Midland  coalfields  has  been  as  follows  since  1860: — 


1860. 

1861. 

'1862. 

'    1863. 

1864. 

1866. 

1866. 

1867. 

1868. 

1869. 

1870. 

DertyBhipe.          -") 
NoMinffbamihire  J 
Leiceetenhire 
WanriekBhiro.      - 

Tons. 
4,M0,000 

780.000 
546.000 

Tons. 
6,116,319- 

740.000 
647.000 

Tons. 
4,584,800 

782,666 

696,024 

•678,000 

Tons. 
4^660.760 

760.000 

806,760 

*^686.600 

Tons. 
4,470,760 

796,700 

890,600 

764,000 

Tons. 
4.696,750 

1.096,600 

966,500 

869,000 

Tons. 
4.750,620 

1.600.000 

866,660 

776.000 

Tons. 
4.660,550 

1.576.000 

1,150,000 

880,850 

Tons. 
4.967,879 

1,608,489 

608,088* 

624.859 

Tons. 
6,460,090 

1.576,460 

686,680 

660,700 

1 

TotAl  - 

6,216.000 

6.608.319 

6,641.490 

6.792,000 

6,911,960 

7.616k760 

7,992,640 

8,156.400 

7,699,265 

8,271370 

▲ppMidix, 
oomerieflT: 
page  26^*0. 


list  of 
Na97, 


*  In  this  year  and  the  following  seven  collierie8,'^hioh  were  included  in  the  returns  for  Leicestershire,  are  included  in  those  for  Derbyshire. 

The  total  increase  of  1860  over  1869  being  2,056,870;  but  between  1865  and  1869  the  increase  was 
only  766,120  tons. 

IS4SS.    VoLm.  M 
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The  distribution  of  the  coal  from  the  Yorkshire  and  the  Midland  Counties  coalfields  will  be 
satisfactorily  shown  in  the  following  returns;  those  of  the  railways  and  canals  having  been  most 
obUginglj  forwarded  by  the  managers,  with  the  consents  of  the  directors  of  the  works  respectively. 

Shipments  of  Coal  from  Yoekshire  Coalfields  since  1850.    {Far  detailed  tables^  see  Appendix) 


Gainsborough 
Shipments. 

Scarborough 
Shipments. 

HuU 
Shipments. 

Goole 
Shipments. 

Grimsby 
Shipments. 

Boston 
Shipments. 

Total 
Shipments. 

Increase 

oyer  the 

preyioiia 

Ten  Yean. 

1851    "1 
to        V 

1860  J 

1861  1 
to        V 

1869    J 

Tons. 
93,389 

134,644 

Tons. 
190 

180 

Tons. 
1,097,344 

1,703,363 

Tons. 
1,006,845 

968,498 

Tons. 
451,346 

1,656,613 

Tons. 
1,264 

3,504 

Tons. 
2,650,378 

4,466,802 

Tons. 
377,32 

1,816,424 

Totak    . 

228,033 

370 

2,800,707 

1,975,343 

2,107,959 

4,768 

7,117,180 

2,193,763 

The  distribution  of  this  coal  coastwise  and  foreign  has  been,— 

- 

Coastwise. 

Foreign. 

Total. 

Tons. 

Tons. 

Tons. 

"Gainsborough 

89,874 

3,515 

93,389 

Scarborough 

— 

190 

190 

In  the  years  from 

Hull 

110,174 

987,170 

1,097,344 

1851  to  1860    -  ] 

Goole 

933,634 

73,211 

1,006,845 

Grimsby 

36,385 

414,961 

451,346 

[Boston 

110 

1,154 

1,264 

''Gainsborough 

127,417 

7,227 

134,644 

Scarborough 

180 

— 

180 

In  the  years  from 

HuU 

135,688 

1,567,675 

1,703,363 

1861  to  1869    A 

Goole 

851,449 

117,049 

968,498 

Grimsby 

232,026 

1,424,587 

1,656,613 

^Boston*      - 

2,217 

1,287 

3,504 

♦  For  seven  years. 

AppenpU,No.88»       Iq  the  Appendix  will  be  furnished  a  table  showing  the  quantities  of  coal  received  by  river  and 
^^^'  railway  at  Hull  from  1865  to  1869* 

Ttie  RAILWAY  DISTRIBUTION  from  the  Yorkshire  and  Midland  Counties  Cotalweui, 

liiliDLAXD  Railway. — The  following  quatltities  of  Coal  were  conveyed  over  the  Midland  system 
fron  the  Yorkshire  coalfield  in  the  year  186    ,  and  the  following  quantities  were  distributed  between— 

Tons. 


Morecambe  and  Gargrave 

Gargrave  and  Colne 

Gargrave  and  Leeds 

Leeds  and  Normanton 

Mexborough  and  Swinton 

Mexborou^h  and  Beighton  Junction 

Derby  anf  Hampton 

Castle  Bromwich  and  Blackwell 

Broomsffrove  and  Worcester 

Cheltenham  and  Bristol 

Nottingham  and  Lincoln 

Mansfield  and  Radford 

Toton  and  Syston 

Brooksley  and  Peterborough 

Eye  and  Clenchwarton 

Leicester  and  Bagworth 

Glen  and  Hitchen 

Twywell  and  Cambridge 

Sheffield  receives 

Tewkesbury  receives     - 

Rugby  receives  -  -  - 

Northlampton  receives    - 

St.  Pancras  receives 


Total 


23,649 

868 

246,286 

100,277 

4,957 

74,604 

298 

79 

183 

670 

1,239 

1,594 

1,869 

114,550 

2,798 

2,418 

9,340 

1,938 

287,778 

736 

11 

126 

8,706 

828,482 
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Great  Northern  Railway. — Coals  and  Coke  conveyed  over  the  Great  Northern  System  ^SwiS**'*^*" 
from  the  West  Riding  Pits  in  the  year  1860  was  409,626  tons,  and  9,898  tons  were  conveyed  to 
other  lines. 

The  quantity  distributed  between — 

Tons. 

King^s  Cross  and  Arksey,  was      ^               -               -               -  18,794 

Peakirk  and  Saxilby,  was            -----  5,100 

Sibsey  and  Holton-le-Clay,  was    -                -               -               -  1,104 

Hertford  and  Dunstable,  was       -----  423 

Baldock  and  Cambridge,  was        -               -               -               -  114 

Bedford  and  Cambridge,  was       -            -            -            -            -  82 

Honingtoi>  and  Hubert's  Bridge,  was           .               -               •  1^597 

Twenty  and  Sutton  Bridge,  was              .            .            -            .  818 

Adwick  and  South  Elmsall,  was   -               -               -               -  2,860 

Wakefield  and  Dudley  Hill,  was             .            .            -            -  377,674 

St  Alban's  receives    -           -               -               -               -  101 

Bourn  receives         ------  9 

Nottingham  receives     -        -               .-               -               -  1,660 

Horncastle  receives  ------  86i 


Total  -  -    409,626 


The  quantity  of  coal  and  coke  from  the  West  Riding  pits  conveyed  in  the  same  year  to  various 
stations  on  the  Great  Northern  line  for  further  transit  by  other  railways. 

Tons. 

To  Ardsley,  for  the  North-Eastern               -            .  -           .  40S 

To  Halifax,  for  the  Lancashire  and  Yorkshire  •               -  2,800 

To  Peterborough,  for  the  Great  Eastern     -            -  -            -  5,814 

To  London,  for  the  London,  Brighton,  and  South  Coast  -  -  28 

To  London,  for  the  London,  Chatham,  and  Dover  -  -            -  9 

To  London,  for  the  North  London  -               -  -               -  83 

To  London,  for  the  London  and  South-western      -  -           -  766 


Total  -  -    9,893 

The  coal  conveyed  over  the  Geeat  Noetheen  Railway  system  from  the  South  Yoexshiee  pits 
was  497,418  tons  in  1866,  and  273,270  tons  were  conveyed  to  other  lines. 

This  quantity  was  distributed  between — 

Tons. 

King's  Cross  and  Arksey             -            -            _            -            .  367,646 

Peakirk  and  Saxilby     -----  43,365 

Sibsey  and  Holton-le-Clay          -            -            -            -            .  29,793 

Springfield  and  St  Albans            -               -               -               -  944 

Hertford  and  Dunstable              -----  9,680 

Baldock  and  Cambridge                -               -               -               «  6,588 

Bedford  and  Cambridge  ------  3,402 

St.  Mary's  and  Ramsey                -               -               -               ,  575 

Sed^qbrook  and  Nottingham       -----  6,827 

Honington  and  Huberts  Bridge  -                -               -               -  6,609 

Twenty  and  Sutton  Bridge  -  -  -  -  -11,192 

Stamford  receives  -----  2,268 

Horncastle  receives  -            -           -       .     -            .            -  10,292 


Total  •  -    497,418 

The  quantity  of  coal  and  coke  from  the  South  Yorkshire  pits  conveyed  to  various  stations  on  the 
Great  Northern  line  for  further  transit  by  other  railways  was  273,270  tons. 

Tons. 

Sent  to  Peterborough  for  the  Great  Eastern             -            -  .  67,934 

Sent  to  Retford  for  Grimsby  for  export  -                -                -  -  202,348 

Sent  to  London  for  the  London,  Brighton,  and  South  Coast  -  8,478 

Sent  to  London  for  the  London,  Chatham,  and  Dover            -  -  882 

Sent  to  London  for  the  North  and  South-western  Junction  -  1,607 

Sent  to  London  for  the  North  London                 -               -  -  2,229 

Sent  to  London  for  the  London  and  South-western            -  .  4,942 


Total  -    273,270 
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Great  Northern 
1868. 


The  Great  Northern  Railway  carried  in  1867  and  1868  the  followino:  quantities  of  coal  from  the  pits 
of  the  West  Riding  of  Yorkshire  and  from  South  Yorkshire,  as  follows : 


West  Riding. 

South  YoAshire. 

1867. 

1868. 

1869. 

1867. 

1868. 

1869. 

To  stations  between  London  and 
Hatfield  inclusive     -        -          - 
Welwyn  and  Petcrboro'  inclusive   - 
TuUington  and  Arksey  inclusive    - 
Peakirk  and  Lea  inclusive 
Doncaster  and  Gainsboro'  inclusive 
Doncaster  and  Halifax  inclusive    - 
East  Lincolnshire          ... 

Tons. 

12,467 

8,857 

15,309 

6,728 

118 

410,957 

1,722 

TODB. 

7,145 

5,949 

11,807 

6,237 

284 

369,066 

295 

Tons. 

6,088 
6,362 
9,320 
5,680 

214 
397,506 

508 

Tods. 

307,352 

171,634 

43,489 

66,965 

5,111 

31,668 

Tons. 

253,468 

122,567 

48,422 

62,550 

7,442 

27,290 

Tons. 

119,585 

125,456 

33,109 

73,384 

7,636 

25,970 

Total 

455,888 

400,783 

425,578 

626,219 

1 

521,739 

470,140 

Tons. 
In  1867  -        -        -       455,888 
„            •             -        626,219 

In  1868    - 

Decrease 

Tons. 

-  400,783 

-  521,739 

In  1869    - 

Decrease 

Tons. 

-  425,578 

-  470,140 

Total  from  Yorkshire  1,082,107 

922,522 
-     159,585 

895,718 
-      26,804 

London  snd 

Noiih-Westem 

RaUwaj. 


The  London  and  North-Western  Railway  carried  in  1867  from 
These  were  distributed  for  the  most  part  as  follows  (small  quantities 


Batley,              Yorkshire 

Berry  Brow, 

Do. 

Blrst^l 

Do.    . 

Bradford, 

Do. 

Brighouse, 

Do.    . 

Brockholes, 

Do. 

Copley  Hill, 
Dewsbury, 

Do.    - 

Do. 

Delph, 

Do.    - 

Diggle, 
Elland, 

Do. 
Do.    . 

Greenfield, 

Do. 

Grotton, 

Do.    - 

Halifax, 

Do. 

Holmfirth, 

Do.    . 

Honley, 

Do. 

Huddersfield, 

Do.    . 

Leeds, 

Do. 

Lees,  Lancashire 

.. 

Lockwood,        Yorkshire 

Longwood, 

Do.    - 

Low  Moor, 

Do. 

Luddenden  Foot, 

Do.    - 

Marsden, 

Do. 

Mirfield, 

Do.    - 

Moseley,  Worcester    - 

Saddleworth,    Yorkshire 

Slaitwaite, 

Do. 

Sowerby  Bridge, 

Do.    - 

Thong's  Bridge, 
Thodmorden,  Lai 

Do. 

Qcashire 

Wortley,  Yorkshire     - 

Yorkshire  183,874  tons  of  coals, 
being  omitted)  :— 
Tons. 

-  2,283 

-  4,189 

688 

-  6,449 

545 
758 

-  20,348 

-  1,223 

-  7,302 
.   4,035 

331 

-  2,700 

-  9,366 

-  7,323 
.   3,833 

-  5,387 

-  21,440 

-  23,969 

-  6,581 

-  5,224 

-  14,166 

870 
391 

-  6,670 

688 

-  10,636 

-  1,948 
.  16,17i 

-  8,808 

479 

-  1,963 

-  2,165 


London  and  North-western  Railway. 

The  Yorkshire  coals  conveyed  over  the  London  and  North-western  from  the  Yorkshire  coalfield 
in  1865  was  163,121  tons,  and  in  1867  it  was  161,270  tons. 

Tons. 

The  quantity  distributed  between  Crewe  and  Leeds  was  -    161,199 

London  receives       --.---  58 

Longsight  receives  -  -  -  -  6 

Manchester  receives  .....  7 


Total 


161,270 
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The  London  and  Noeth-western  Railway  in  1868  received  from  the  Yorkshire  coalfields  the 
following  quantities : — 


To  stations  east  of  Manchester  - 

Between  Manchester  and  Leeds  - 

For  Macclesfield  branch  -  -  - 

Between  Birmingham  and  Rugby 

On  the  Bletchley  and  Cambridge  branch 

Between  Rugby  and  London  exclusive  of  London 

London  -  -  -  -  . 


To  Foreign  lines 


Total 


They  received  for  the  Lancashire  and  Yorkshire  line 
London,  Brighton,  and  South  Coast  do. 

Total 


Tons. 
14 

-  160,489 

813 

6 

19 

56 

U 

166,911 

-  29,821 

-  196,782 

29,808  tons 
13     ,. 


29,821 


Coal  conveyed  over  the  London  and  North-western  for  the  Lancashire  and  Yorkshire  Railway. 
From  the  Yorkshire  coalfield  was  42,090  tons. 


The  quantity  distributed  between  Huddersfield  and  Peniston,  was 
Fleetwood  and  Normanton  -  -  -  -  - 

Oldham  receives    .  -  -  -  - 

Total 


Tons. 

-  19,870 

-  21,989 

231 

.    42,090 


Coal  conveyed  over  the  London  and  North-western  for  the  North-eastern  Railway. 
From  the  Yorkshire  coalfield,  was  14  tons. 

The  Yorkshire  coal  is  distributed  as  far  north  by  the  London  and  North-^westem  system  as  Dacre, 
and  as  far  south  as  London. 


North-eastern  Railway. 

Quantities  of  Coal  carried  from  Yorkshire  and  Lancashire  Collieries  for  Consumption  at  Places  on 
the  North-eastern  Railway  in  each  of  the  following  Years,  and  including  Shipments  from  Hull 
and  Selby. 

Tons. 


North.ettteni 

Biilwu,1868to 

18e9. 


1858 

1859 
1860 
1861 
1862 
1868 


.  841,876 

1864 

•  884,835 

1866 

-  412,097 

1866 

■  408,826 

1867 

-  891,097 

1868 

-  861,869 

1869 

Tom. 
456,820 
469,080 
527,887 
581,708 
606,689 
676,878 


Statement  showing  the  quantity  of  Coal,  &c.  conveyed  by  the  North-eastern  Railway  Company     North-eMtem 
during  the  Year  1866  from  the  Yorkshire  Coalfield.  "^'^• 


CkMiL 


Quantity  of  coal  carried  from  collieries  on  North- 
cj^tern  line  to  stations  on  North-eastern  Railway 
for  manufacturing  and  household  purposes 

Coal  from  collieries  situated  on  other  companies*  lines 
brought  on  for  consumption  at  places  on  the  North- 
eastern line — 

Yik  Knottingley 

Normanton 

Leeds      --.--- 

Coal  from  collieries  on  North-eastern  line  conveyed  to 
Hull  for  shipment  -..-.. 

Coal  from  collieries  beyond  North-eastern  line  passing 
over  North-eastern  line  (via  Normanton)  to  HuU 
for  shipment      ------ 

Coal  from  collieries  on  North-eastern  line  carried  to 
Selby  for  shipment        -.---• 

Total 


Tons. 


360,177 


5,998 
59,864 
21,588 

79,955 


195 
110 


527,887 
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The  Noeth-Eastern  Railway  carried  the  following  Quantities  of  Coal  from  the  Yorkshire  and 
Lancashire  Collieries  (principally  from  the  former ;  it  is  not  possible  to  separate  them)  :^- 


1860. 

1861. 

1862. 

1868. 

1864. 

1865. 

1866. 

1867. 

1868. 

1809. 

Tons. 
854,886 

Tons. 
844,789 

Tons. 
880A98 

Tons, 
824.618 

Tons. 
889.884 

Tons. 
898,135 

Tons. 
44«r.687 

Tons. 

Tons. 
516,476 

Tons. 

8.  For  ihipmont  at  Hull   .... 

57.BW 

68,648 

60,789 

87,802 

66.767 

7,916 

80.160 

- 

80,888 

94,606 

8.           Ditto         Sdby  - 

210 

438 

159 

89 

219 

29 

110 

- 

1331 

8,288 

4.           Ditto         Goole-      •      .      - 

- 

- 

— 

— 

- 

— 

- 

- 

- 

71 

412.097 

408,826 

891.096 

861.869 

466.820 

406,080 

627,897 

600,688 

675,878 

GamDrttn  Rail- 
way. 


GAITALB. 


River  Don. 


Leeds  and 
LiTerpool  CtaiaL 


The  Cambrian  Railway  carried  from  the  Leeds  District  in  1868,  105  tons.    Of  this  Quantity, 

Oswestry  received  61  tons,  and  Llanidloes  44  tons. 

Canals. — The  coal  carried  from  the  Bamsley  district  by  canal  passes  by  the  "  Bamsley  canal "  and 
the  "river  Dun"  to  Hull  and  Goole,  chiefly  for  shipment  "The  Aire  and  Calder"  canid  also  carries 
this  coal  to  Wakefield  and  Leeds. 

The  river  Dun  is  now  in  the  hands  ot  the  Manchester,  Shield,  and  Lincolnshire  Railway.  The 
coal  carried  by  it  is  principally  for  Sheffield  and  to  Hull  for  snipment  Some  portion  passes  by  the 
river  Trent  to  Lincoln  and  other  places. 

The  Leeds  and  Liverpool  Canal  received  and  forwarded  of  Yorkshire  coal  as  follows  in  1868: 


Torkshire  coal  forwarded. 

To  Apperley    - 
Buck  Mill       - 
Long  Jug    - 
Leeds    - 
Riddlesdew 
Rishworth 
Shipley 
Skipton 
Stockbridge 
Wellington  Bridge 


Tons. 

SI 

43 

20 

162,220 

24 

3^ 

*42 

3 

96 

25 

162,535 


Aire  and  Caider.  The  A  IKE  and  C  ALDER  navigation  carries  the  coal  from  the  Yorkshire  coalfield  for  exportation  to 
places  on  the  Ouse,  Derwent,  Humber,  coast  and  foreign,  which  amount  to  about  half  a  million  tons ; 
m  which  is  also  included  the  coal  loaded  on  the  Barnsley  canal,  except  upwards  of  forty  thousand 
tons  passing  into  the  Deame  and  Dove  canal.  Beyond  this  there  is  coal  carried  by  he  Caider  and 
Hebble  navigation  to  the  extent  of  more  than  150,000  tons. 

The  following  statements  have  reference  to  the  quantities  of  coal  passing  to  H  ill  by  the  railway 
systems  and  by  inland  navigation. 


River  Dun 
Navigation. 


Statement  of  tons  of  Coal  and  Coke  carried  on  the  River  Dun  Navigation,  from  1761  to  1850 

inclusive  : — 


1761  to  1770. 

1771  to  1780. 

1781  to  1790. 

1791  to  1800. 

1801  to  1810. 

1811  to  1820. 

1821  to  1830. 

1831  to  1840. 

1841  to  1850. 

24,874 

47,115 

28,865 

88,328 

37,277 

65,118 

51,468 

77,384 

320,476 

27,718 

44,103 

81,289' 

86,889 

37,868 

54,105 

54,481 

84,110 

359,504 

29,880 

42,856 

33,644 

34,363 

35,085 

57,458 

56,086 

71,970 

369,393 

81,179 

44,730 

29,522 

36,087 

41,668 

59,069 

60,272 

73,288 

884,682 

38,066 

43,509 

34,856 

35,726 

42,787 

65,178 

70,406 

74,342 

849,886 

36,472 

38,118 

82,505 

85,859 

49,374 

59,219 

67,911 

221,458 

370,438 

32,059 

41,442 

35,832 

39,502 

48,836 

55,481 

62,111 

278,281 

445,934 

88,540 

39,765 

33,001 

87,778 

49,926 

58.727 

66,075 

248,136 

442,607 

42,705 

3.5,191 

42,595 

37,615 

52,468 

51,672 

67,612 

267,191 

397,336 

10 

42,104 

84,758 

38,617 

41,015 

56,525 

63,819 

68,981 

312,294 

366,411 

Total. 

837,647 

411,572 

340,726 

367,112 

451,264 

569,836 

625,358 

1,708,354 

3,806,667 

Erewaali  Valley. 


Bee  Appendix 
No.  9h  paee  9S* 


The  Erewash  Valley  Canal  and  Railway. 

The  uniform  increase  in  the  trade  in  coal,  as  shown  by  the  Erewash  Valley  returns,  in  the  first 
instance,  from  1808,  when  254,268  tons  were  passed  by  canal,  to  1848,  when  42,670  tons  were  returned, 
proves  that  the  rate  of  increase  is  a  very  gradual  one. 

Between  1803  and  1819  there  was  scarcely  any  change  in  the  quantity  carried.  In  1820 
813,877  tons  passed  over  the  canal,  in  1830  it  had  fallen  to  26S,49S  tons,  in  1840  the  quantity  had 
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advanced  to  420,418  tons;  and  in  1848  it  was  but  427,678  tons.     In  1849,  480,775  tons  were  carried ; 
but  in  this  year  the  railway  traffic  begins^  and  we  have  the  following  returns  for  each  tenth  year  : — 


Tears. 


1849 
1859 
1869 


Canal. 


Tons. 
386,955 
208,905 
192,902 


Railway. 


Tons. 
43,820 
968,026 
1,709,061 


Total 


Tons. 
430,775 
1,176,931 
1,901,963 


Appendix 
No.  90,  p.  9 
BrewMhTaU^. 


.91. 


These  figures,  and  still  more  completely  the  detailed  table  in  the  Appendix,  show  how  gradually  the 
coal  traffic  passed  from  the  canal  to  the  railway. 

The  total  sales  of  the  collieries  within  the  Association  of  Coal  Owners  in  Derbyshire,  that  is,  those 
of  the  Erewash  Valley  of  Derbyshire  and  Leicestershire,  were  as  follows : 


— 

1866. 

1867. 

1868. 

1869. 

Erewash  Valley 

North  Derbyshire 

South          „ 

Leicestershire       -           •        - 

Tons. 
1,843,397 
450,515 

658,876 

Tons. 
1,825,798 
503,137 
128,381 
596,988 

Tons. 
1,634,624 
517,384 
165,210 
536,294 

Tons. 

1,901,963 

221,806 

598,086 

559,377 

2,952,788 

3,054,304 

2,853.512 

3,281,232 

While  dealing  with  the  canal  distribution  of  the  Midland  coal,  the  deliveries  in  1867  by  the  canal 
to  Cromford  may  be  noted  as  showing  a  limited  circle  of  distribution. 

Cbomford  Canal. 
Total  amount  of  Coal  delivered  at  the  under-mentioned  places,  year  ending  December  Slst,  1867* 


Oromftnrd  OanaL 


Places  of  Ddivery. 

Boats. 

Hard. 

Soft. 

Cobbles. 

Cokes. 

Total. 

Tons. 

BWtS. 

Tons.    < 

:wts. 

Tons.    cwts. 

Tons.    cwts. 

Tons.    cwts. 

Cromford  -            -            - 

546 

807 

10 

2,313 

10 

8,005     10 

— 

11,126     10 

lUilway  -        -        -        - 

154 

1,064 

10 

149 

15 

1,997       0 

7 

0 

8,208       5 

I^           -             -             - 

150 

— 

1,487 

10 

2,045       5 

— - 

3,532     15 

WhatBtandwell 

160 

350 

5 

1,447 

5 

1,409     10 

_ 

3,207      0 

^Sagtnm   -             •            - 

390 

4,274 

10 

— 

it— 

2,492 

15 

6,767      5 

SawMiU 

7 

— 

— 

144      5 

— 

144      5 

Bull  Bridge 

1 

— 

23 

0 

— 

_ 

23      0 

1,408 

6,486 

15 

5,421 

0 

13,601     10 

2,499 

15 

28,009      0 

Appendix.  No.  92, 
page  9&  for 
detailed  retuHL. 

The  quantity  of  coal  passing  on  the  Ashby  Canal  in  1868  being  124,738  tons,  or  in  each  month  as  Aihby^e-ia 

follows:—  «oucfi0«iaI. 


1868. 

Statement  of  Coal  passing  over  the  Asbby  Canal,  January  to  December  1868  inclusive. 

Tons.       Cwt. 

January  - 
February 
March     - 
April 
'  May 
June 

July        . 
August     - 
September 
October    - 
November 
December 

Total 

The  Leeds  and  Liverpool  canal  carried  in  1868  from  the  Yorkshire  collieries  203,070  tons,  the  if^^^^^.,^ 
details  of  the  distribution  of  which  were  as  follows : —  isST^^  ^^"""^ 

Leeds  and  Liverpool  Canal. 

Coals  received  at  the  following  Places,  1868. 

Yorkshire. 


-      11,077 

0 

-      11,618 

10 

9,896 

0 

9,688 

10 

-      11,831 

0 

6,884 

10 

8,968 

0 

9,978 

0 

.      11,445 

0 

■      12,864 

10 

-      10,826 

10 

-      11,266 

10 

-     124,788 

0 

Yorkshire  coala. 

Apperley 
Bank  Newton 


Tons. 

10,784 
9 
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Torkshire  Coals. 

Bingley 
Brackendale 
Boothbridge 
Bradley    - 
Cononley 
Dubb 
Forge    - 
Q-argrave  - 
Highgate 
Hirstmill  - 
Juga  Bridge 
Junction,  Leeds 
Kildwick  - 
Lodge  Hill       - 
Long  Jug 
Martoa 
Oddy  Locks 
Ray  Bridge 
Riddlesdew 
Rishworth 
Rodley     - 
Ross  Mill 
Rustall    - 
Shipley 
Salterforth 
Skipton 
Silsden    - 
Southfield 
Stockbridge 
Thorlby 

Wellington  Bridge 
Leeds    - 


Total 


Tons. 

5,880 

1,923 

10 

1,222 

203 

9,679 

6,369 

4,780 

3 

36 

202 

4,894 

3,743 

5 

2,334 

878 

871 

4,151 

8,655 

7,084 

16,298 

278 

1,958 

22,350 

1,632 

25,015 

6,912 

152 

20,297 

52 

19,111 

15,400 

203,070 


The  following  quantities  of  coal  were  received  at  Hull  from  the  coalfields  of  Yorkshire:— 


By  Navigation.* 

By  Railway. 

Tean. 

Export. 

Home. 

Total. 

Export. 

Home. 

Total. 

July     "I  1865 

to         >1866 

DecemberJ  1867 

Tons. 
154,024 
323,924 
300,300 

Tons. 

86,086 

203,470 

196,340 

Tons. 
240,110     • 
527,394 
499,640 

Tons. 
12,586 
81,505 
75,677 

Tons. 
19,196 
47,665 
49,284 

Tons. 
61,782  half  year. 
129,170  year, 
124,961  year. 

*  This  will  have  passed  by  the  Aire  and  Calder  as  stated,  page  93. 

Biatribntionof        The  Hull  Chamber  of  Commerce  furnishes  the  following  information  as  to  the  distribution  of  the 
oddihmiHiiu.     coal  received  at  Hull:— 

Return  of  Coal  received  at  Hull,  and  Destination  in  1867. 

Quantity  received         .....     624,601  tons. 


Quantity  used  for  manufacturing  purposes 
for  domestic  purposes 
for  steam-ships'  use  and  export 


9} 
99 


Tons. 

-  91,528 

-  154,097 

-  378,976 

624,601 


Return  of  Coal  received  at  Hull  and  its  Destination  in  1868. 
Quantity  received        -----     610,729  tons. 


Quantity  used  for  manufacturing  purposes     . 
for  domestic  purposes 
for  steam-ships'  use  and  export 


99 
99 


Tons. 
117,387 
100,259 
393,088 

610,729 
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And  the  following  for  1869:— 


Shipped  on  board  steamers  for  use         ... 
jDitto  ditto  for  export         -  -  - 

Ditto  ditto  for  coasting  and  foreign  markets 


Tens. 
203,864 

58,344 
123,212 

385,420 


Chamber  of  Commerce,  Hull,  17  Aug.  1869, 

P.  Bruce,  Secretaryr 

The  Lancashire  and  Yorkshire  Railway  carried  during  1866  a  total  quantity  from  all  the  stations  LMUMhueand 
on  the  line  of  2,908,998  tons.  ...  iSl^ 

The  following  quantities  were  forwarded  from  the  stations  in  Yorkshire.     (Small  quantities  from  the 
less  important  stations  are  omitted). 

Tons. 

-  18,590 
.       14,382 

-  16,564 

-  18,570 
1,085 

.      22,234 
1,268 

-  72,103 

-  22,867 
4,896 

-  108,778 

-  161,518 

-  17,862 

-  227,995 

-  48,826 

-  59,793 

-  14,599 


Mirfield  -  -  - 

Heckmondwicke 

Liversedge 

Cleckheaton   - 

Low  Moor 

Bradford 

Thomhill,  for  Dewsbury 

Horbury 

Do.      Junction    - 
Darton 
Haigh 

Crigglestone   - 
Bamsley  -         - 
Wakefield       - 
Normanton 
Whitwood 


RAILWAY  DISTRIBUTION  of  Yorkshire  and  Midland  Ck)UNTiEs  Coal. 

We  are  enabled  to  examine  with  satisfactory  accuracy  the  increase  in  the  coal  traffic  of  an  important 
railway  company  of  which  we  have  returns  for  the  years  1856  and  1866. 

1856. 

The  Midland  Railway  carried  from  the  collieries  North  of    Derby,  the  Erewash  Valley  uidiMidBatt- 
ollieriesy  and  the  Leicestershire  collieries,  1,212,052  tons. 
This  coal  was  distributed  as  follows : — 

Yorkshire  Collieries. 


wv. 


Torkihire 


From  In^leton  ----- 

. 

Tons. 
S3 

ooiuaneiiUW 

>> 

Colne   .... 

. 

4,562 

»> 

Bradford              .            -            -           . 

- 

11,698 

jj 

Leeds   -               -               -               - 

- 

7,515 

» 

Rothwell  Haigh  -            -            .            - 

- 

60,146 

99 

Woodlesford 

. 

8,694 

j> 

North-eastern  Railway  Company,  Altofts 

- 

49,339 

» 

Normanton  for  Bamsley 

- 

25,587 

» 

Swinton                 .                -                , 

- 

32,197 

99 

Kilnhurst             -            -            .            - 

. 

96,221 

9> 

Park  Gate            ... 

- 

8,853 

J> 

Sheffield-            - 

. 

266 

» 

Woodhouse  Mile  -               -               - 
Derbyshire  Collieries. 

— 

15,152 

DerbTdiire 

From  E>;kington           -            -            - 

. 

3,023 

ooUieriw^UtM. 

» 

Staveley 

- 

195,754 

>y 

Locoford             -            -            -            - 

- 

35,826 

ft 

Chesterfield          -                -                . 

- 

14,540 

9f 

Wingerwork        -            -            -      ,      - 

- 

9,628 

tt 

Clay  Cross            ... 

- 

200,357 

» 

Stretton  -            -            -            -            - 

- 

9,654 

i> 

Wingfield 

- 

18,784 

9> 

AmWgate          .... 

- 

704 

99 

Marehay               ... 

- 

41,360 

ii 

Denby    -            -            -            -            - 

- 

8,411 

ff 

Eilbum                ... 

. 

4,068 

99 

North-eastern  Railway  Company,  Willington 

- 

540 

» 

Lincoln                 .                .                . 

- 

69 

Ttie  distribution  of  the  above  will  be  seen  in  the  Appendix. 

Ap]Hmdii,No.80, 

The  London  stations  received    -               -               -               . 

-    117,268  tons.             *****'' 

The  Kew  Junction  for  Soath-eastem  and  South-western  Railways 

-      40,864    „ 

10488.   VdLin. 

JN 
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From  the  Ere  wash  Valley  Collieries  in  1856  the  Midland  Railway  carried  8679288  tons,  as 

Midland  Rail<  /un^-,o  . 

wmy.iwe.  follows:— 

Tons. 

From  Sutton  .            -           ...           76 

„  Pmxton            ....  146,405 

„  CoatesPark                ...            -    98,829 

„  Portland           ....    75,680 

„    Pye  Bridge 15,482 

„  .  Codnor  Park  -                -                -  183,929 

„  Stoneyford      -         '  -            -            -            -    22,709 

„  LangleyMile                  -                -               -    95,162 

„    Heanor 115,718 

„  Shipley  Gate                    -                -                -    79,859 

„  Bennerly        -----    17,954 

„  Ilkeston           .                -                -                .    26,945 

„  Basford           .            .            .            -            .    89,542 

Total  -  -  -  867,288 

This  coal  was  distributed  as  shown  in  Appendix. 

The  London  stations  receiving  240,205  tons,  and  Eew  Junction  for  the  South-eastern  and  Soudi- 
westem  Railway  105,717  tons. 

See  Appendix.      The  MiDLAKD  RAILWAY  in  1856  received  firom  the  Leicester  and  Burton  Collieries  as  follows  :<— 

page  91,  for  Aona. 

m^^fa^                                        From  Burton  -            -            -            -            -         257 

retum.                                                    „    Swadlincote  -                -                -                -    84>212 

„     Moira  .            .            -            .            -  108,725 

„    Coalville  -                -                .                -  281,702 

„    Bagworth  -----    12,185 

Total  -  -  -  487,280 

This  coal  was  distributed  as  detailed  in  Appendix. 

Tons. 
The  London  stations  receiving  .  -  -  2,081 

Kew  Junction  for  South-eastern  and  South-western 

Railway  -  -  -  -  8,517 

YoBUHiBB        The  Midland  Railway  conveyed  from  the  Yorkshire  and  Midland  Counties  Collieries  in  1866  as 

and  HlDLAVD  fftllrt-nra  •_ 

coUleriea.  tOUOWS  .— 

Tons. 

From  Yorkshire  ....  968,600 

„     Derbyshire  ...  8,185,855 

„     Nottinghamshire  .            -            .  197,878 

„     Warwickshire  -                -                -  74,751, 

„     Leicestershire  ...            -  865,240 

DerivBhiie         Ffom  the  Derbyshire  coalfield  1,560,069  tons  were  distributed  as  follows;  between 

Tons. 

Lancaster  and  Leeds  -            -            .            .  801 

Normanton  and  Stretton  .                -                -  125,063 

Duffield  and  Buxton   -----  76,464 

Blackwell  Mill  Junction  and  Ripley  -                -  37,006 

Derby  and  Hampton  .            -            -            .  213,989 

Forge  Mills  and  Redditch  ...  72,209 

Broomsgrove  and  Worcester  ...  9,309 

Droitwich  and  Ashchurch  -                -                _  1,964 

Beckford  and  Alcester      .  -               -                -  1,021 

Tewkesbury  and  Malvern  Wells  -  ,         -           -  1,034 

Cheltenham  and  Bristol  -                -                -  21,143 

Spondon  and  Lincoln  .            -            -            -  135,447 

Doe  Hill  and  Alfreton  -               -               -  1,116 

Mansfield  and  Lenton  .            -            -            .  67,497 

Pye  Bridge  and  Syston  -                -       .         -  117,538 

Brooksley  and  Peterborough  _            -            -  305,581 

Eye  and  Clench warton  -                -                -  3,144 

Leicester  and  Swadlincote  -            -            -  16,607 

Brington  and  Rugby    -  .                -               -  82,718 

Wigston  and  Hitchin  ...            -  88,627 

Cr^ord  and  Huntingdon  »               -                -  5,566 

Sheffield  receives  .  -            -            '            -  68,836 

Northampton  receives  -               -               -  907 

St  Pancras  receives  -            -            -            -  105,541 


Total  -  -  -   1,560,069 


The  above  ^uJEUatities  are  delivered  at  statfons  situated  oft^  the  Midland  s^tem.      (  '    '^ 
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The  coals  distributed  by  the  Midland  system  from  the  Nottinghamshirb  coalfield  was  9i,796  tons,  Nottiiidiamdiin 
This  quantity  was  distributed  between  ooawda.' 

Tons. 

Matlock  Bath  and  Bakewell  -           -           -  112 

Derby  and  Barton  Walton  -               -                -  415 

Birmingham  and  Mosely       -  -            -            -  24 

Beeston  and  Lincoln  ...  20,724 

Newstead  and  Lenton           -  -           -           .  10,323 

Sandacre  and  Svston  -            .|  -               -  5,176 

Brooksleyand  Peterborough  -'    '       -           -49,333 

Eye  and  Wisbeach      ....  Ig4 

Wigstone  and  I^itchin           -  .     <«•           -            .  8,664 

Cranford  and  Brampton  -      '          -               -  336 

Gloucester  receives        -  -            -           -  12 

Leicester        „  -               .               -  149 

Broughton      „             ....  94 

St  Pancras     „  ...  1^550 

Total  -  -  -  91,796 

Hie  coals  carried  on  the  Midland  system  from  the  Warwickjshire  coalfield  was  60,001  tons,  and  the  Wanridiuhira 
quantities  delivered  •  '--'*'''^ 

Tone. 

Between  Derby  and  Hampton  is  -           .           .  12,576 

*,;  .  *    Forge  Mills  and  jBlackweil  is  -               -  20,012 

'^  ■      Broomsgrove  and  Worcester  is  -            -            -  360 

,,        Droitwich  tod  Ashchurch  is  -                -  898 

\, .      Ashton  and  Salford  Priors  is  -           -           *  18 

„        Cleeve  and  Bristol  is           -  -               -  14,742 

^        Basford  and  Radfbrd  is  ...  2,197 

„        Stanford  and  Peterborough  is  -               -  88 

^        Nuneaton  and  Shustoke  is  -           -           -  2,696 

„        Ketterin^ton  and  CSardingtoii  is  -               -  84 

Nottingham  receives  ...  5,568 

Shrapstone        >»          -  -               -  11 

St.  Pancras       „     -  -           -           -  767 


Total  -  .  -  60,001 

The  coal  carried  on  the  Midland  system  from  the  Leicestsbshire  coalfield  was  667,467  tons.  Letoarterood- 

The  quantity  delivered  between  fl«id. 

Tons. 
High  Peak  and  Darley  Dale  was  -  •*  78 

Derby  and  Hampton  was         ...    99,868 
Forge  Mills  and  Blackwell  was        -  -  .    51,048 

Broomsgrove  and  Worcester  was  -  -    88,097 

Droitwich  and  Ashchurch  was         ...      9,594 
Becksford  and  Alcester  was      -  .  .    io,290 

Tewkesbury  and  Malvern  Wells  was  -  -      4,055 

Cleeve  and  Bristol  was  ...  116,396 

Nottingham  and  Lincoln  was  -  -  -         188 

Toton  and  Svston  was  ...      6,754 

Ashforby  and  Peterboro'  was  ...    12,542 

Wryde  and  Tydd  St.  Mary      -  -  -  88 

Leicester  and  Moira  was     -  -  -  -  173,693 

Brouffhton  jand  Ru^by  was       ...     14,985 
Cranford  and  Huntingdon  was         -  .  .      2,845 

Wigston  and  Hitchin  was         ...    43^*840 

Bradford  receives         -  ...  6 

St.  Pancras  „  -  -  .    22,693 

Northampton  receives  ...         412 


Total        -  -  .  567,457 


From  the  Yorkshire  coalfield  the  Midland  Railway  carried  for  stations  on  the  London  and  North-  TorkaWwcoia. 
western  Railway  54,944  tons.    These  were  distributed  as  follows : —  ^^^ 

Tone. 
Between  London  and  Bletchley         ^       -  .  -  86,795 

„        Aytesbury  and  Farthinghoe  -  .-        -       209 

„        Oxford  and  Cambridge  ...    9,812 

„        Roade  aAd  Rugby  -  -  .        -       129 

„        Leamington  and  tlffington  ...         84 

„        Peterborough  and  Northampton    -  -        -       435 

„        Tebay  and  Kirkby  Lonsdale     -  -  -    4,142 

„        other  places  -  .  .  .        «    4,838 

Total  .  «  «  54,944 

N  2 
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Midland  ftir 
Great  Nortbeni 
Bidlwaj. 


The  Yorkshire  coals  conveyed  over  the  Midland  for  stations  on  the  Great  Northern  was  15,055  tons. 
The  quantity  distributed  between — 


Ton*. 

London  and  Peterborough  was 

-    14,172 

Peterboro'  and  Great  Grimsby  was 

77 

Peterboro'  and  Retford  was     - 

606 

Boston  and  Jericho 

120 

Welwyn  and  Dunstable  was     - 
Homcasde  receives 

92 

29 

Royston          „                 -            - 

69 

Total 

-  16,065 

MNDandfar 

GfmtXMlcrn 

BftUway. 


The  quancity  of  coals  from  Yorkshire  conveyed  over  the  Midland  for  stations  on  the  Gk£at 

Eastern  System  was  49,867  tons. 


This  quantity  was  delivered  as  follows : — 

Between  Yarmouth  and  London  is 

„  Woolwich  and  Norwich  is 

„  Ipswich  and  Norwich  is     - 

„  Norwich  and  Lowestoft  is 

„  Beccles  and  Tivetshall  is 

„  Washington  and  St  Ives  and  Ely 

9,  Ely  and  Hunstanton  is      - 

,,  Wymondham  and  Wells  is 

„  Dereham  and  King's  Lvnn  is 

„  Elmswell  and  Huntingaon  is 

„  Marks  Tey  and  Burv  and  Shelford 

„  Chapel  and  Havershill 

,,  Southend  and  London 

„  London  and  Chipping-Ongar     - 

Total 


Tons. 

24,144 

9,461 

3,764 

2,500 

816 

1,417 

767 

707 

380 

1,126 

2,265 

171 

853 

1,494 

49,867 


Midland  fbr 
Great  Wettem. 


Coals  conveyed  over  the  Midland  Railway  from  Yorkshire  for  stations  on  the  Great  Western 
Railway  was  13,848  tons. 

The  quantity  distributed  between —  Tons. 

London  and  Shrivenham  was        -            -  •            -18,718 

Wycombe  receives            -             .  .                -40 

Stratford        „            -            -            •  --18 

Pershore        „       -            -            .  .               -           7 
Basingstoke  „-----         70 


Total 


18,848 


Ifldlandfiyr 
ion, 
fatoii,and 


The  quantity  of  coal  conveyed  over  the  Midland  for  stations  on  the  London,  Brighton,  and  South 
Coast  from  the  Yorkshire  coalfield  was  6,170  tons. 


The  quantity  delivered  between — 

London  and  Brighton  was 
Hastings  and  Portsmouth  was 
Littlehampton  and  Tunbridge  Wells  was    - 
Shoreham  and  Guildford  was 
London  and  Leatherhead  was     - 

Total 


Tons. 

■     4,485 

301 

-  658 

19 

-  762 

-  6,170 


Midindfbr  The  coals  conveyed  over  the  Midland  Railway  for  stations  on  the  London,  Chatham,  and  Doves 

hSSS^    Une  was  256  tons. 

BaQwaj. 

This  quantity  was  delivered  between —  Tons. 

Dover  and  Loudon  .  -  -  -    212 

While  Seven  Oaks  receives         -  -      44 


Total 


-    256 


The  coal  conveyed  over  the  Midland  Railway  from  Yorkshire  for  stations  on  the  North  London  line 
was  268  tons. 

This  coal  from  the  Yorkshire  coalfield  is  distributed  by  the  Midland  Railway  as  far  north  as  Tebay, 
fts  far  south  as  BrightoDi  east  as  Yarmouth,  and  west  as  Bristol* 
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Manchester^  Sheffield,  and  Lincolnshire  Railway. 


ManobMter, 

Bheffleldtand 

Linool 


Coal   conveyed   by  the   Manchester,   Sheffield,  and  Lincolnshire  Railway  to  Grimsby  for  Great  BaUwv. 
Northern  Stations,  8,480  tons. 

Statement  showinc^  the'  Weight  of  Coal  forwarded  from  the  Manchester,  Sheffield,  and  Lincolnshire 
Stations  during  the  12  Months  from  November  Isf,  1865,  to  October  Slst,  1866. 


District  from  which  the 
Coal  is  obtained. 

Station  from  which  sent. 

Weight 

Tons. 

YOKKSHISE        - 

Dunford  Bridge 

- 

13,708 

r 

Silkstone 

- 

84,887 

Dodworth  - 

- 

14,964 

Barnsley       -         -< 

Barnsley 
Thurgoland 

. 

39,18() 

- 

21,666 

Sheffield 

Woodhouse     - 

- 

192,379 

Chesterfield     - 

Beighton    - 

- 

27,350 

Shireoaks     - 

Shireoaks 

- 

138.857 

Chesterfield     - 

Lincoln      ... 

- 

3,198 

'  Retford  - 

- 

197,112 

Keadby      - 

- 

65,409 

Hexthorpe 

- 

705,048 

Mexbro*     - 

- 

105,181 

Elsecar  - 

- 

29,366 

Wombwell  - 

- 

36,305 

South  Yorkshibb  -< 

Worsboro' 

- 

58,688 

Ardsley      - 

- 

6,593 

Barnsley 

- 

6,821 

Bu-dweU    . 

- 

40,872 

Westwood 

- 

10,737 

Chapeltown 

- 

6,402 

Grange  Lane  - 

■ 

4,656 

During  the  12  months  ending  1869  the  same  line  carried  from  Y 

ORKSHIRE  as  follows.    Thoso  two 

tables  show  the  changes  which  took  place  within  the  three  years  giv( 

3n:— 

District  from  which  the 
Coal  is  obtained. 

Station  from  which  sent 

Weight 

. 

Tons. 

YOBKSHIKB 

Dnnford 

- 

13,233 

Penistone  -        -        - 

- 

20 

Silkstone 

- 

72,643 

Barnsley        -        -< 

Dodworth  -        -        - 

- 

19,975 

Barnsley 

- 

43,533 

Thurgoland 

- 

11,401 

p 

■   Sheffield 

. 

3,087 

Sheffield 

Woodhouse 

. 

296,443 

Chesterfield      - 

Beighton 

- 

26,793 

Worksop 
Shireoaks 

Kineton  Park     • 

- 

53,621 

Shireoaks 

- 

'       210,512 

Chesterfield  - 

Lincoln       -         -         - 

- 

2,530 

r 

Keadby  -        -        - 

- 

274,180 

Hexthorpe 

- 

664,053 

Mexboro' 

- 

209,729 

Wath 

- 

3,516 

Elsecar  - 

- 

40,898 

Wombwell 

- 

65,659 

South  Yorkshire  --< 

Worsboro' 
Ardsley      -   '     - 

: 

89,921 
32,218 

Barnslej' 

- 

2,346 

Birdwell    - 

- 

109,475 

Westwood 

- 

9,415 

Chapeltown 

- 

21,179 

Grange  Lane  - 

- 

16,971 

^ 

Broughton  Lane 

9,656 

Of  this  quantity  1,311,536  tons  of  coal  were  delivered  at  the  stations  of  the  Manchester,  Sheffield, 
and  Lincolnshire  Railway. 

The  Manchester,  Sheffield,  and  Lincolnshire  Railway  in  1866  brought  to  Retford  for  reconsignment 
to  the  Great  Northern : — 

T6ns. 
-    24,764 


To  stations  between  Kin^s  Cross  and  Arksey 
Peakirk  and  Saxibv 
East  Lincolnshire  line 
Hatfield  and  SU  Alban's 
N8 


99 

79 

}| 

n 

II 

n 

6,S94 
7,474 
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Tom. 

To  stations  between  Hertford  and  Dunstable        -            -            -  444 

„        Hitchin  and  Royston    -            -            -        -  603 

„        Bedford  and  Cambridge         -            .            -  507 

„         Ramsey  Branch             -            -            -        -  576 

f,        Ryhall  and  Stamford             ...  85 

„        Bourne              ....        -  7 

f,        Boston  and  Sleaford  -           .            -            -  1,938 

„        Bourne  and  Lynn         -            -            -        -  1,937 

„        Homcastle  Branch    -            -            -            -  2,845 

For  further  transit  by  otfeer  railway  companies : — 

Peterboro,  for  the  Great  Eastern  Company's  stations        -            -  84,765 

Retford,  to  be  conveyed  to  Grimsby  for  export         -            -        -  — 

London,  for  the  London,  Brighton,  and  South  Coast  Railway  ^    -  750 

London,  for  the  London,  Chatham,  and  Dover  Company^s  stations  555 

London,  for  the  North  London  Railway  Company's  stations         -  3,248 
London,  to  Kew  Junction,  for  the  London  and  South-western 

Railway  Company's  stations          .....  120 


Total 


-    86,638 


Derbyiliire 
ooalfleld. 


Derbyshire  Coal. 

The  coals  conveyed  over  the  Midland  Railway  from  Derbyshire  to  be  delivered  at  stations  on  the 
London  and  North- Western  Railway  was  653,716  tons. 

This  quantity  was  delivered  as  follows : —  Too*. 

Between  London  and  Bletchley        -             -  -  334,555 

„         Aylesbury  and  Farthinghoe     -        -  -     16,610 

„         Oxford  and  Cambridge          -             -  '  -     26,742 

„         Roade  and  Rugby               -            -  -  113,914 

„         Leamington  and  Uffington          -  -     11,615 

„        Peterborough  and  Northampton          -  -      4,282 

„        Dove  Holes  and  Chapel  le  Frith       -  -       1»396 

„         Other  places           -            .            .  .    45,702 


Total 


653,716 


Of  Derbyshire  coal  over  the  Midland  Railway  for  stations  on  the  Great  Northern  Railway^ 
464,326  tons  were  delivered  as  follows : — 

Tons. 
Between  Grantham  and  Nottingham  -  -       5,628 

„         Welwyn  and  Dunstable        -  -         -     17,025 

„         Hitchin  and  Foxton  ...       1,492 

„         London  and  Peterboro'  -  -         -371,214 

„         Spalding  and  Sutton  Bridge  -  -  976 

„         Peterborough  and  Great  Grimsby      -         -     12,463 
„         Peterborough  and  Retford  -  -     31,648 

„         Boston  and  Jericho  ...     22,537 

,^        Boston  and  Lincoln  ...       1,443 

Total         ....  464,326 


The  Derbyshire  coals  conveyed  over  the  Midland  Railway  for  stations  on  the  Great  Eastern 
System  amounted  to  131,076  tons. 

This  quantity  was  delivered  as  follows : —  Tons. 

Between  Yarmouth  and  London        .            .  -  45,476 

„  Lowestoft  and  Norwich          -  -  3,461 

„  Becoles  and  Tivetshall         -             -  -  721 

„  Norwich  and  Ipswich             -             -  -  3,815 

„  Wymondham  and  Wells     -             .  -  3,070 

„  Dereham  and  King's  Lynn          -  -  766 

„  Hunstanton  and  Ely           ...  7,446 

„  Wathington  and  Ely  and  St.  Ives       -  -  11,846 

„  Norwich  and  Woolwich         -             -  -  29,533 

„  Elmswell  and  Huntingdon           -  -  12,336 

„  Marks  Tey  and  Bury  and  Shelford  -  -  6,664 

„  Chapel  and  Haverhill             -             -  -  1,609 

„  Southend  and  London         ...  707 

/,  Chipping  Ongar  and  London          -  -  3,436 

Total         ....  131,076 
Derbyshbe  coal  conveyed  by  the  Midland  Railway  Company  to  Hitchin  for  London,  2,672  tons. 
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The  Derbyshire  coals  conveyed  over  the  Midland  for  stations  on  the  Great  Western  System  Midi«i<4ft>r 
was  73,092  tons.  SM"^ 

This  coal  was  delivered—  Tons. 

Between  Didoot  and  Worcester  ,  -  -    9,479 

„         London  and  Shrivenham  -  -        -  61,225 

„        Honeybonme  and  Birmingham  -  -    3,144 

„         Hatton  and  Oxford  -  -  •     2,339 

,,        Beadlnff  and  Hungerford         -  -         -       354 

„         Maidei^ead  and  Oxford  -  -  -  .     573 

„        Basingstoke  and  Beading        -  -         -    5,978 


Total  -  .  .        -  73,092 

The  Derbyshire  coal  conveyed  over  the  Midland  for  stations  on  the  North  Staffordshire  Line  Midittidibr 
amounted  to  32,694  tons.  a^^SSS^: 

The  quantity  distributed  between — 

Tana. 
Egginton  and  Macclesfield  was  -  -      2,531 

tJttoxeter  and  Congleton  -  -        -    26,260 

Ashbourne  and  Rocester  ...      2,590 

Stoke  and  Crewe  -  -  -        -         713 


Total        -  -    32,694 


The  Derbyshire  coal  conveyed  over  the  Midland  for  stations  on  the  London,  Brighton,  and 
South  Coast  was  186,767  tons. 

This  quantity  was  distributed  between — 

Tona. 

Hastings  and  Portsmouth        -  -             .  48,643 

Littlehampton  and  Tunbridge  Wells  -        -  8,735 

Shoreham  and  Guildford          -  -            -  2,079 

Brighton  and  London     -            -  .        .  114,185 

London  and  Leatherhead        -  -            -  13,125 


Total        .        .     186,767 


The  Derbyshire  coal  conveyed  over  the  Midland  for  stations  on  the  London,  Chatham,  and 
Dover  Railway  was  9,744  tons. 

The  quantity  delivered  between— 

Tons. 
London  and  Dover  was  ...       1^189 

Broadstairs  and  Heme  Bay  -  *        -  146 

Eyensford  and  Sevenoaks  ...      8,409 


Total        -        -      9,744 


The  Derbyshire  coal  conveyed  over  the  Midland  for  stations  on  the  North  London  Line  was 
122,916  tons. 

The  coal  from  the  Derbyshire  coalfield  is  carried  by  the  Midland  as  far  north  as  Bilton,  as  far 
south  as  Brighton,  as  far  east  as  Yarmouth,  and  as  far  west  as  Bristol. 

The  London  and  North-western  received  from  the  Derbyshire  coalfield,  in  1865,24,982  London  and 
tons ;  and  in  1868  this  line  received  and  delivered  to  stations  between  Manchester  and  the  Maocles-  b^^^^ 
field  branch,  53,476  tons  ;  and  carried  for  the  Midland  Railway,  348  tons.  OnMifbrdRwi- 

The  Derbyshure  coal  conveyed  over  the  London  and  North-western  system  for  the  Croicford 
and  High  Peak  Railway  was  distributed  between — 

Tons. 

Wirksworth  and  Whaley  Bridge  -  -     32,343 

And  Cromford  receives    --  -  -        -  35 


Total        -  -     32,378 

The  London  and  North-Western  Railwav  in  1867  carried  from  the  Derbyshire  Ck)llierie8 
32»378  tons  of  coal,  which  were  distributed  as  follows : — 

Tons. 

Cromford,        Derby  -            ...  85 

Friden,              Do.                  ...  770 

Hindlow,           Do,  ....  19,416 

Ladmanlow,       Do.                  -               -               -  1,128 

Parsley  Hey,     Do.  -           -           .            .  8,367 

Longctifie»         Do.                  ...  2,416 

Whaley  Bridge,  Cheshire    ....  25 


Wirksworth,  Derby  ....      5,222 

N  4 
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London  and  Tons. 

NOTth-wertera                        On  the  Rugby  and  Stamford  branch    -            -            -            -            -  328 

^^*                                     „      Blisworth  and  Peterboro'  branch               ...  5^817 

„      Bletchley  and  Cambridge         -            -            -            -            -  6,105 

„      Buckinghamshire      -                -                -                -                -  37,406 

Between  Rugby  and  London,  exclusive  of  London        -            -            -  48,698 

To  foreign  lines     ------  84,598 

Coals  conveyed  over  the  London  and  North- Western  from  the  Shropshire  coalfield. 

The  quantity  distributed  between — 

Tons. 

London  and  Crewe  -----  8,480 

Crewe  and  Rhymney                -                -                -  5,286 

StaflTord  and  Welshpool        ...            -  25,866 

Craven  Arms  and  Llandovery   -                -                -  174 

Bloxwich  and  Oakengates   -            -            -            -  18 

Holywell  receives              -                -                -  48 

Kington        „               .            .            -            .  ggs 


Total  -  -    34,691 


Coals  conveyed  over  the  London  and  North- Western  for  the  Great  Western  from  the  Shropshire 
coalfield 

The  quantity  distributed  between — 

Tons. 

Baschurch  and  Bridgnorth  -            -            .            -  10>468 

Horderley  and  Montgomery  -               -                -  252 

Leominster  and  Kington      -            .            -            -  128 

Paddington  receives  -                -                -  22 


Total  -  -  -    10,850 

Coals  conveyed  over  the  London  and  North-Western  from  the  Shropshire  coalfield. 

For  the  Cambrian  line. 

The  quantity  distributed  between — 

Tons. 

Machynlleth  and  Whitchurch  -  -  -  -    304 

For  the  North  Staffordshire  line. 

Bucknall  receives   -  -  -  -     134 

Hanley         „  -  ...        6 

Total  -  -     140 

This  coal  is  distributed  as  far  north  by  the  London  and  North-Western  as  Holywell,  as  far  south  m 
London,  and  as  far  west  as  Kington. 

The  Great  Northern  Railway. 

gTMONoritaem        The  coal  and  coke  conveyed  over  the  Great  Northern  system  from  the  Derbyshire  pits  amounted 
in  1866  to  526,072  tons. 

This  quantity  was  distributed  as  follows  between — 


King's  Cross  and  Arksey 

-    421,411 

Peakirk  and  Saxilby 

-       16,708 

Sibsey  and  Holton  le  Clay 

1,032 

Springfield  and  St.  Alban's 

2,326 

Hertford  and  Dunstable 

-       21,890 

Baldock  and  Cambridge 

-       11,137 

Bedford  and  Cambridge 

2,878 

St.  Mary's  and  Bamsey 

8S2 

Byhall  and  Stamford  - 

2,230 

Thurlby  and  Boom 

5,342 

Sedgebrook  and  Nottingham  - 

-       14,093 

Honington  and  Habberf  s  Bridge 

-       23,870 

Twenty  and  Sutton  Bridge     - 
Homcastle  receirea 

1,640 

660 

Total 

-     526,072 
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The  ooal  and  coke  from  the  DerbyBhire  pits  conveyed  to  various  stations  on  the  Great  Northern  graat  Northern 
Line  for  further  transit  by  other  Railways  was  26,733  tons.  ^^* 


To  Peterborough,  for  the  Great  Eastern 
„  London,  for  the  London,  Brighton,  and  South  Coast 
„  London,  for  the  London,  Chatham,  and  Dover 
„  London,  for  the  North  London 
„  London,  for  the  London  and  South-western 

Total 


Tons. 

-  1,059 

543 

-  23,823 

62 

-  1,266 

-  26,733 


The  Great  Northern  carried  in  each  of  the  years  1867, 1868,  and  1869  as  follows  from  the  Debbt- 
8HIKE  collieries:— 


1867. 

1S68. 

1869. 

To  stations  between  London  and 

Hatfield  inclusive 
Welwyn  and  Feterboro'  inclusive  - 
TuUington  and  Arksey  inclusive    - 
Peakirk  and  Lea  inclusive     - 
East  Lincolnshire  -            -            . 

Total 

Decrease 

Tons. 

424,417 
78,896 

100,597 

17,640 

859 

Tons. 

399,279 

70,606 

91,037 

22,041 

2,150 

Tons. 

366,803 

73,059 

91,244 

25,771 

1,858 

620,409 

685,113 

558,735 

. 

35,396 

26,378 

The  NoTTiNOHAMSHiBE  coals  were  conveyed  over  the  Midland  for  stations  on  the  London  and 
NoBTH-WESTBBN  to  the  following  stations : 

The  quantity  delivered  between — 


Aylesbury  and  Farthinghoe  was 
Oxford  and  Cambridge     - 
Boade  and  Bogby 
London  and  -Bletchley 
Leamington  and  Uffington 
Peterborough  and  Northampton 
Other  places     - 


Total 


Tons. 
325 
962 
897 
7,654 
77 
381 
863 

11,039 


The  NoTTiNGHAHSHtRE  coals  convcyed  over  the  Midland  Bailway  for  stations  on  the  Gbeat 
NoBTHSBN  Bailway  was  67^201  tons. 

This  quantity  was  delivered  between — 


Grantham  and  Nottingham 
Welwyn  and  Dunstable    - 
Hitchin  and  Foxton 
London  and  Peterborough 
Spalding  and  Sutton  Bndee 
Peterborough  and  Betford 
Boston  and  Jericho 
Boston  and  Lincoln 
Peterborough  and  Ghreat  Chrimsby 

Total 


Tons. 
*       3,016 

-  1,837 

382 

-  27,883 

673 

-  14,668 

-  4,636 
.  1,036 
.       3,181 

-  67,201 


Coals  conveyed  over  the  Midland  Biulway  from  Nottingham  for  stations  on  the  Gbeat  Eastebn 
system  amounted  to  21^623  tons. 

This  quantity  was  delivered — 


lS4Sd.   YoLHL 


Between  Yarmouth  and  London     - 
,9       Lowestoft  and  Norwich 
„       Becdes  and  Tivetshall 
„       Norwich  and  Ipswich 
„       Wymondham  and  Wells    - 
,^       Dereham  and  Eing^s  Lynn    - 
Norwich  and  Woolwich    * 
O 


» 


Tom. 

16,227 

821 

131 

268 

41 

77 

1/S97 
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Between  Elmswell  and  Hantingdon    - 

„        Mark's  Tey  and  Bunr  and  Shelford 
^      Chapel  and  Haverhill    - 
,»       Southend  and  London 

Chigwell  Lane  receives    • 

Total 


Toni. 
286 
425 
121 
660 
7 


21,523 


Of  Nottinghamshire  coals  conveyed  over  the  Midland  Railway  for  stations  on  the  North 
Staffobdshibb  Bailway — 

Tom. 
Tutbury  receives  -  -  .     1,796 

Tunstall      „  -  -        -         19 


Total 


1,815 


The  Nottinghamshire  coals  conveyed  over  the  Midland  Bailway  for  stations  on  the  London, 
Bbiohton,  and  South  Coast  Bailway  amounted  to  2,428  tons. 

This  quantity  was  delivered  between — 


Hastings  and  Portsmouth 
Brighton  and  London 
London  and  Leatherhead 
Crawley  receives 


Total 


Tons. 

427 

1,849 

145 

7 

2,428 


Of  Nottinghamshire  coals  conveyed  over  the  Midland  Bailway  for  stations  on  the  London, 
Chatham,  and  Dover  Bailway — 

The  quantity  delivered  between — 


London  and  Dover  is 
Sevenoaks  receives 


Total 


Tons. 
250 
1,419 

1,669 


Of  Nottinghamshire  coals  conveyed  over  the  Midland  for  stations  on  the  North  London  Line 
the  quantity  was  10,400  tons. 

The  coal  is  distributed  by  the  Midland  as  far  north  as  Buxton,  as  far  south  as  Brighton,  as  far  esst 
as  Yarmouth,  and  as  far  west  as  Gloucester. 


WARWICKSHIBE. 

A  coalowner  of  the  district  favours  the  Committee  with  the  following  computation  of  the  pioductioa 
of  coal,  of  its  duu'actef  and  general  distribution : — 


Name  of  Colliery. 


Total  Coals 
raised. 


How  consumed. 


Household. 


Glascote,  Amington  - 
Baddesley    -        •        - 
Wihiecote 
Kettlebrooke 
Pooley  HaU      - 
Messrs.  Morris  and  Shaw 
Tame  Valley     - 


Peel  CoUey  - 
Kingsbury  Wood 

Total 


Tons. 

93,600 

93,000 

48,000 

26,000 

26,000 

20,000 

20,000 

Very  iiEiferior. 

9,360 

7,800 


343,760 


Tons. 
31,200 
46,500 
30,500 
13,000 

5,000 
15,000 


^    6,000 


147,200 


Mannfiietaie. 


Tons. 
62,400 
46,500 
17,500 
13,000 
21,000 

5,000 
20,000 

9,360 
1,800 


196,560 
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It  is  distributed  in  about  the  following  proportion: — » 

London 

Birmingham     - 
Warwick    ..  - 
Cheltenham     - 
Leamington 
Used  in  district 


Tota 


Tom. 
130,600 
90,600 
32,500 
20,000 
10,000 
60,060 

843,760 


Q«f*Nartli« 
ItaUway. 


Wabwickshire  Coal, 

Warwickshiek  CoALFiELD,-^The  London  and  North-western  Railway  carried  in   1867  from  wabwicohibd. 
Warwickshiee  Collieries  211,U4  tons.    The  largest  quantities  of  this  coal  were  left  at  the  foUowmg  wStSrSteni 


stations: — 


Abingdon,  Berks-     -       .    - 
Ampthilly  Bedford  <  - 
Atherstone^  Waiwick      ^    - 
Aylesbury,  Bucks  «  - 
Banbury,  L.  &  N.W.,  Oxford 
Basingstoke,  Hants  - 
Bedford,  Bedford     - 
Berkhampstead,  Herts 
Berkswelt  Warwick 
Bicester,  Oxford 
Bliswork,  Northampton 
Boxmoor,  Herts 
Brackley,  Northampton 
Brandon,  Warwick  '- 
Brighton,  Sussex    - 
Bromley,  Middlesex  • 
Buckingham,  Bucks 
Burton,  Stafford 
Canterbury,  Kent    - 
Carshalton,  Surrey   - 
Castle  Ashby,  Northampton 
Chatham,  Kent    .     - 
Coventry,  Warwick 
Crick,  Northampton 
Culham,  Oxford 
Dimstable,  Bedford  - 
Fenny  Stratford,  Bucks 
Gambngay,  Cambridge 
Hampton,  Warwick 
Harbury,  Warwick   -     .. 
Harrow,  Middlesex 
Heyford,  Oxford 
Hinckley,  Leicester 
Islip,  Oxford 
Kenilworth,  Warwick 
King's  Langley,  llerts 
Leamington,  Warwick 
Leighton,  Bucks  *  - 
London        -  -  . 

Luton,  Bedford         -    ^ 
Mitcham,  Surrey     - 
Meopham,  Kent 
Monument  Lane,  Warwick 
N  arboro',  Leicester  - 
New  Cross,  Kent    - 
Northampton,  Northampton 
Norwooo,  Surrey     - 
Nuneaton,  Warwick 
Oxford 

Oxford  Road,  Oxford 
Paddington,  Middlesex 
Panffbourn,  Berks    - 
Reading,  Berks 
Redhill,  Surrey 
Rickmanswortn,  Herts 
R^gby,  Warwick 
St  AJban's,  Herts  - 
Seven  Oaks,  Kent    - 
Spring's  Branch,  Lancashire 
Tamworth,  Warwick 


Tons. 

121 

1,981 

1,274 

12,932 

1,314 

410 

1,167 

2,434 

1,240 

4,163 

2,283 

2,655 

2,388 

2,592 

2,831 

142 

1,252 

469 

485 

804 

358 

257 

9,363 


Ridlwaj. 


O  2 


368 

2,853 

1,265 

246 

917 

4,727 

1,091 

1,095 

1,201 

379 

6,328 

731 

10,050 

551 

62,583 

975 

884 

335 

623 

411 

2,394 

4,618 

159 

2,225 

8,645 

631 

267 

325 

1,694 

769 

2,078 

3,764 

1,428 

2,670 

585 

2,603 
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London  «id   '  Tring,  Hertford      -  -  •  -  -      1,788 

N^MTestem  Watford,  Hertford    -  -  -  -      3,391 

Willinboro',  Northampton   -  -  -  -      1,600 

Winslow,  Bucks       ...  -      2,007 

Witney,  Oxford 1,644 

Woburn,  Bucks         -  -  -  -      2,089 

Wolverton,  Bucks   -  -  -  -  -       1,856 

The  London  and  North-western  Railway  carried  in  1868  from    the  Warwickshire  Coalfield 
183,846  tons  of  coal.    The  larger  quantities  of  which  were  distributed  as  follows : — 

Tons. 
Between  Crewe  and  Rugby,  including  Ru^by  and  Stafford      -  -    11,358 

„        Stafford  and  Birmingham,  including  Stafford  stations  -         798 

„        Birmingham  and  Rugby,  excluding  both  -  -    29,192 

Great  Northern        Of  coal  from  the  Warwiocshire  coalfield  carried  over  the  Midland  Railway  for  stations  on  the 
*^"^*  London  and  North-western  Railway  the  distribution  is  as  follows  : 

The  quantity  delivered  between — 

Tons. 

London  and  Bletchley  is  -            -            -  376 

Aylesbury  and  Farthinghoe  «            «        -  312 

Oxford  and  Cambridge   -  -            -            -  2,730 

Roade  and  Rugby               -  -            -        -  33 

Leamington  and  UfBngton  -            -            -  1,786 

Other  places   -            -  -            -        -  39 


Total        -  •    6,276 

The  coal  conveyed  over  the  London  and  North-western  Railway  from  the  Warwickshiri 
coalfield  in  1865  was  159,010  tons,  and  in  1868     was  as  follows: — 

Tons. 

London  and  Crewe               -            .            .            *  110,253 

Oxford  and  Banbury  and  Cambridge         •                 •  19,044 

Leamington  and  Leicester    .            .            -             -  7,997 

Blisworth  and  Peterborough      -                .                -  6,240 

Rugby  and  Stafford             ....  15,654 

liloreton  receives                -                •                -  41 

Ockley  receives             -            ...  49 

North  Rode  receives          -                -                -  70 


Total  -  -  .  159,348 


Coals  conveyed  ovea  the  London  and  North-western  for  the  Great  Western  Railway  from 
the  Warwickshire  coalBeld  was  as  follows : — 
The  quantity  distributed  between — 

Tons. 

Didoot  and  Birmingham  was  -             ,             .  19,403 

Didcot  and  London  was               -  -                 ,     3,605 

Warwick  and  Honeybourne  was  •             -                     665 

Reading  and  Marlborough  was    •  -                 -        442 

Maidenhead  and  Oxford  was  -             -             -     1,051 

Oxford  and  Worcester  was          -  -                 -     2,256 

Cradley  receives              -  .            •            .           g 

Southwick  receives              -  •                -        123 

Princes  End  receives      -  -            -            -          11 

Wilmcote            -                -  •                -        197 


Total  .  -  .  27,759 

From  the  Warwickshire  coalfield  the  London  and  North-western  conveyed  7,639  ions  for  the 
London,  Brighton,  and  South  Coast  Railway. 

This  quantity  was  distributed  between —  ^ 

Leatherhead  and  London                    ...  2,281 

Hastings  and  Bosham                  ...  475 

Guildford  and  Shoreham         -            -             -             -  484 

Tunbridge  Wells  and  Petworth                    -                 -  298 

Caterham  and  Brighton          -             -             -             -  4,100 


Total  .                .                 .     7,639 

The  Warwickshire  coals  conveyed  over  the  London  and  North-westernjfor  the  London,  Chatham, 

and  Dover  was  4,167  tpns. 

This  quantity  was  distributed  between—  ^ 

^            ■'  Tons. 

London  and  Dover  •            .            -             .     4,093 

Heme  Bay  receives  -            -                -         74 


Total  -  -  .    4,167 
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The  Warwiekshire  coals  conveyed  over  the  London  and  Nobth-westebn  .Railway  for  the  Midland  <3«^  Notttieni 
Bailway  from  the  Warwickshire  coalfield  was  as  follows : —  ^iiway 

Graffham  receives  .            -            -            -  §9 

Halton         „  -               -                -  11 

Finedon        j,  -            -            -            -  26 

Isham            „  -                -                 -  7 

Skipton         „  -            -             .            -  14 

Total  -  .  -126 

The  coal  from  the  Warwickshire  coalfield  is  distributed  by  means  of  the  London  and  North-wes- 
tern system  as  far  north  as  Shipton  and  as  far  south  as  Brighton. 

Of  Warwickshire  coals  conveyed  over  the  Midland  Railway  for  stations  on  the  Gbeat  Westebn 
System  the  delivery  is  as  follows : 
The  quantity  delivered  between — 

Tons. 

Hatton  and  Oxford  is  ...  2,132 

Honeyboume  and  Birmingham  «            .        .  2,201 

Didcot  and  Worcester     -  -            -            -  113 

London  and  Shrivenham    •  -            -        -  1,365 

Thame  receives       -  •            -            -  6 

Kington          -            •  •            «        -  29 

Total        -  -     5,846 

The  coal  from  the  Warwickshire  coalfield  is  distributed  by  the  Midland  as  far  north  as  Burton,  as 
iar  south  as  London,  as  far  west  as  Kington,  and  as  far  east  as  Thrapstone. 

The  Warwickshire  coal  carried  over  the  Midland  for  stations  on  the  Gbeat  Nobthebn  Railway 
was  delivered  between  London  and  Peterborough,  and  amounted  to  3,628  tons. 

Leigestebshibe  coalfield. — ^The  coal  from  the  Leicestershire  coalfield  conveyed  over  the  Midland  HidiaadBaUwu 
Bailway  for  stations  on  the  London  and  Nobth-westebn  Bailway  is  159,606  tons. 
This  quantity  is  delivered  between —  ^^^ 

London  and  Bletchley          -            .            -            -  62,771 

Aylesbury  and  Farthinghoe       -                                 -  7,978 

Oxford  and  Cambridge         ....  31,925 

Roade  and  Rugby                      ...  22,909 

Leamington  and  Ufiington               ...  11,097 

Peterborough  and  Northampton                 -                -  562 

Other  Places           .....  22,374 


Total  -            -                -  159,606 

The  Leicestershire  coals  conveyed  over  the  Midland  for  stations  on  the  Gbeat  Nobthebn  system 
is  21^530  tons. 

This  quantity  is  delivered  between — 

London  and  Peterborough  ...     13,273 

Welwyn  and  Dunstable  -                                  -       8,229 

Tallingham  receives  -            -            -             5 

Ashwell            „  -                -            12 

Ancaster          »*  -            '             -                          6 


Total            -  -            -  21,530 

The  Leicestershire  coals  conveyed  over  the  Midland  Railway  for  stations  on  the  Gbeat  Eastebn 
system  is  1 1,293  tons. 

The  quantity  delivered  between — 

Yarmouth  and  London  is                  -  •            .  4,937 

Lowestoff  and  Norwich  is         -  -                -  21 

Norwich  and  Ipswich  is                    -  -            -  128 

Wymondham  and  Wells  is         -  -                -  191 

Hunstanton  and  Ely  is         -             -  -            -  1,027 

Wathington,  and  Ely,  and  St.  Ives  is  -                -  539 

Norwich  and  Woolwich  is                 ...  2,204 

Elmswell  and  Huntingdon  is     -  -                -  732 

Marks  Tey,  and  Bury,  and  Shelford  is  -            -  1,431 

Chapel  and  Haverhill  is       -            -  -            -  62 

Tivetshall  receives              -  -                -  1 5 

Snaresbrook    „           -           -  -           -  6 


Total  -  .  .     11,293 

O  3 


Digitized  by 


Google 


no 


THB  eOAX^VmLM  JUn>  DI8TBIBUTIOK  OF  COAIi. 


The  Leicester  coal  conveyed  over  the  Midland  Railway  for  stations  on  the  Obbat  Westebh 
system  is  69,963  tons. 

This  quantity  is  delivered  between — 

Tons. 

Didcot^and  Worcester           -    ^       -            -            -  21,916 

Beading  and  Hun^erford              -            -                -  278 

Hatton  and  Oxford               -            -            -            -  13,218 

Basingstoke  and  Beading              -                             -  267 

Honeyboume  and  Birmingham         ...  28,714 

Maidenhead  and  Oxford                -            -                -  1,940 

London  and  Shrivenham      ....  3,631 


Total 


-    69,963 


The  Leicestershire  coal  conveyed  over  the  Midland  Railway  for  stations  on  the  North  Staf- 
FOBDSHIRE  system  is  16,191  tons. 

The  quantity  delivered  between — 

Tons. 
Eggington  and  Macclesfield  is  '-  -  -       9,662 

Ashbourne  and  Rocester  is  '^-  -  -      6,466 

Uttoxeter  and  Congleton  is  -  -  *  64 


Total 


16,191 


MldludeMTlM 
for  other  linei. 


Leicestershire  coal    conveyed    by  the    Midland    Railway   Company  to  Hitchin  for   G-bbat 
NoBTHEBN  Stations,  29,449  tons. 

The  Leicestebshibb  coal  conveyed  over  the  Midland  Railway  for  stations  on  the  London 
Brighton^  and  South  Coast  amount  to  12,769  tons. 

The  quantity  delivered  between — 


Hastings  and  Portsmouth  is 
Littlehampton  and  Tunbridge  Wells 
Shoreham  and  Guildford  is 
Brighton  and  London 
London  and  Leatherhead  -  - 

Total 


Tons. 

-  4,038 

-  1,131 

139 

.       6,933 

628 

-  12,769 


The  Leicestershire  coals  conveyed    over  the  Midland  t  Railway  for   stations    on    the  London, 
Chatham  and  Doveb  Railway  is  306  tons. 

The  quantity  delivered  between — 

.  Tom. 

London  and  Dover  is  -            -            -            -     164 

Seven  Oaks  and  Eyensford  is  -            -                -    123 

Broadstairs  receives  -            -            •            -      19 


Total 


-     306 


The  Leicestershire  coals  conveyed  over  the  Midland  Railway  for  stations  on  the  Nobth  Londov 
Line  is  7,234  tons. 

The  Leicestershire  coal  is  distributed  by  the  Midland  system  as  far  north  as  Bilton ;  as  far  south 
as  Brighton ;  as  fax  East  as  Yarmouth ;  and  as  far  west  as  Bristol 

GmtNorthttiu       The  Great  Northern  Railway  carried  m  the  years  1867,  1868,  and  1869  from  the  Leicestershire 
coalfield  as  follows: — 


To  stations  between  London  and 

Hatfield  inclusive  -        - 
Welwyn  and  Peterboro'  inclusive  - 

Total     - 

Decrease  -        -  .     - 


1867. 


Tons. 

7,204 
11,598 


18,797 


1868. 


Tons. 

1,766 
5,307 


7,073 


11,724 


1869. 


Tons. 

1,213 
5,108 


6,321 


752 


The  Great  Northern  received  from  the  Manchester,  Sheffield,  and  Lincolnshire  Railway  at  Retford 
for  reconsignment  in  1867  136,576,  and  in  1868  142,882  tons. 
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CANAL  DISTRIBUTION. 

Derbyshire. 
The  Erewash  Valley  Canal  and  Railway  carried  in  the  years  given  below  the  tons  named : 


111 


Years. 


1849 
1859 
1869 


Canal. 


Bailway. 


Tons. 
386,955 

208,905 

192,902 


Tons. 
43,820 

968,026 

1,709,061 


Total. 


Tons. 
430,775 

1,176,931 

1,901,963 


See  Appendix 
Ibr  a  more  de- 
tailed Table 
No.  90. 

AIM  Table  No.  M 
iorlooaldeU- 


To  this  quantity  not  less  than  78,000  tons  a  year  must  be  added,  as  representing  the  sales  of  the 
district 

Tons. 

In  1867  the  Erewash  canal  sale  was         -  -    117,803} 

Nottingham      ditto         -         .        .      89,318 
Cromford  ditto  -  -      28,009 


SeeAp^ 

Tid)lM^o.eOi91. 

92»pp.91.n. 


285,180| 


The  canal  at  Cromford  joins  the  Erewash  Valley  at  Langley  Mill.    It  brings  coal  from — 

Ripley  Colliery,  Alfreton.    Butterly  Company. 
Swanwick  ColUery,  Alfreton.    C.  K.  P.  Moorewood. 
Pentrich  Colliery,  Ripley.    W.  C.  Haslam. 

This  coal  supplies  the  mills  at  Cromford,  and  to  a  great  extent  Matlock  Bath.     Some  coal  is, 
however,  sent  by  railway  to  Matlock.    Wirksworth  is  principally  supplied  from — 
Shirland  Colliery,  Alfreton.     Shirland  Coal  Company. 
Denby  Colliery,  Ripley.     W.  D.  Lowe. 


STAFFORDSHIRE  AND  WORCESTERSHIRE  COALFIELD. 

The  South  Staffordshire  coalfield  extends  from  the  Clent  Hills  on  the  south  to  Brereton  near  staviobdbhibb 
Rugeley  on  the  north,  a  distance  of  21  miles,  the  mean  average  breadth  of  the  coalfield  being  ooALMMf"* 
between  seven  and  eight  miles. 

The  general  section  of  the  coal  measures  as  given  by  the  late  Mr.  Jukes*  was  as  follows : 
Upper  measures,  maximum  thickness  ...    about  800  feet 

1.  Brooch  Coal  -  -  -  -        -       „        4    „ 
Intermediate  measures  varying  in  25  pit  sections  from 

87  to  218  feet         -----    mean  130 

2.  Thick  Coal    -  -  -  -  -        -    about    30 

Intermediate  measures  varying  in  33  pit  sections  from 

7  to  35  feet  -  -  -    the  mean  being  about    20 

3.  Heathen  Coal  -----    about     4 
Intermediate  measures  varying  in  33  pit  sections  from 

*  56  to  144  feet         -  -  -     the  mean  being  about  109 

I  4.  New  Mine  Coal        -  -  -  -        -    about     8 

^       Intermediate  measures  varying  in  43  pit  sections  from 

2^  feet  to  35  feet      -  .  -    the  mean  being  about    16 

6.  Fire  Clay  Coal        -----    about     7 
Intermediate  measures  varying  in  40  pit  sections  from 

18  to  52  feet        -  -  -  -    the  mean  being  '  30 

6.  Bottom  Coal  .  .  -  -        -    about    12 


99 
99 


99 


Lower  measures  maximum 


-    proved  thickness  140 


The  collieries  in  the  South  Staffordshire  district  are  very  numerousr  many  of  them  being  but  small 
workings.  It  not  unfrequently  happens  that  a  pit  is  opened,  and  a  few  tons  of  coal  having  been 
obtained,  it  is  closed  within  a  few  months.  The  changes  from  year  to  year  are  more  numerous  in  this 
district  tiian  in  any  other.  It  is  therefore  of  no  advantage  to  give  the  numbers  of  the  collieries 
working  for  more  ^an  one  year.  In  1869  the  collieries  actually  at  work  were  as  fcdlows  within  the 
limits  of  Mr.  James  P.  Baker's  district : 

Rugeley  district 

Wyrley  „ 

Walsall  „ 

Darlaston  „  -  - 

Bilsfon  ,, 

WillenhaU  •  „ 


5  collieries, 

12 

99 

42 

99 

9 

99 

33 

24 

J* 

*  "  South  Staffordshire  Coalfield/'  by  J.  Beete  Jokes,  M.A.,  F.R.S.,  Memoirs  of  (he  Geological  Survey,    See  also  7i^  Coalfield* 
of  Gfreol  JBritom,  by  Edward  Hull,  B. A. 
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Wolverhampton  district 

Sedgeley  „ 

Tipton  „ 

Rowley  Regis         „ 

Oldbury  „ 

West  Bromwich 

Wednesbury 

Comgreaves 

Dudley 

Brierley  Hill 

Stourport  (N.  W.  Worcester) 

Bewdley  „ 


95 

ff 


20  collieries. 

7 

» 

18 

» 

26 

» 

9 

» 

40 

» 

7 

>t 

22 

» 

32 

» 

12 

)» 

4 

» 

4 

M 

326 

North  Siafford- 
Bhire  Coalfield. 


North  Staffordshire  Coalfield. 

This  important  coalfield  extends  from  Handford,  Lane  End^  and  Longford  on  the  south,  to 
Biddulph  on  the  north,  from  Oakmoor  and  Chedleton  on  the  east  to  Madeley  on  the  west  The 
succession  of  coal  seams  within  this  area  is  remarkable.  They  have  been  described  as  follows  by 
Mr.  E.  Hull,  in  his  explanation  of  the  Horizontal  Section  of  the  Geological  Survey,  Sheet  42. 

Coal  Measures. — The  structure  of  the  coalfield  along  the  line  of  section  may  be  described  as  a 
series  of  anticlinal  and  synclinal  curves,  broken  by  &ults.  These  faults  occur  in  greatest  force 
towards  the  western  border,  and  are  apparently  connected  with  the  disturbances  which  produced  the 
contortion  of  the  strata.  In  the  section  we  cross  at  least  twenty  workable  coal  seams,  and  a  total 
thickness  of  measures  of  4,000  feet,  consisting  of  sandstones,  shales,  beds  of  coal  and  ironstone. 

Ironstone. — The  principal  ironstone  measures  are  worked  at  Golden  Hill  in  the  beds  between  the 
" Deep  Mine"  and  "  Rowhurst**  coal  seams.  This  is  the  deepest  part  of  the  coalfield  in  the  line  of 
section,  and  is  near  the  centre  of  the  basin. 

Coals. — The  principal  coal  seams  are  Winghay,  4  ft.  6  in. ;  Rowhurst,  7  ft. ;  Bumwood,  5  ft.  2  in. ; 
Twist,  4  ft. ;  Moss,  3  ft.  10  in.;  Birchen  Wood,  6  ft ;  Tenfoot,  10  ft ;  Banbury,  8  ft ;  and  Bull- 
hurst.     The  lowest  coal  seams  are  those  of  Wetley  Moor, 

Faults. — The  section  crosses  ten  faults,  including  the  boundary  fault  west  of  Talk,  the  down- 
throw of  which  is  probably  upwards  of  360  yards  on  the  west.  West  of  Bunker's  Hill  Colliery 
(Talk)  No.  2,  down-throw  east  70  yards.  Nob.  3  and  4  passing  through  Talk  have  a  united  down- 
throw of  140  yards  east.  Towards  Clough  Hall  the  ground  is  very  much  faulted  and  broken,  and 
we  cross  at  least  two  faults  (5,  6)  of  considerable  magnitude.  At  the  railway  tunnel  (No.  7),  down- 
throw west  20  yards.  By  east  side  of  turnpike  road,  Golden  Hill,  No.  8,  down- throw  west  15  yards. 
At  150  yards  farther  east.  No.  9,  down-throw  east  50  yards;  and  about  300  yards  farther  we  cross 
No.  10,  striking  N.E.  and  S.W.,  down-throw  30  yards  west.  Beyond  this  the  measures  rise  with 
regularity,  with  an  increasing  dip  as  we  approach  the  millstone  grit 

The  succession  of  the  coal  seams  is  given  by  the  same  geologist  in  his  coalfields  of  Great  Britain 
as  follows :  He  computes  the  area  of  the  coalfield  as  75  square  miles,  and  the  workable  thickness  of 
coal  as  94  feet. 


1.  Peacock  coal 

Strata     - 

2.  Spencroft 

Strata     - 

3.  Great  Row 

Strata     * 

4.  Cannel  Row 

Strata     - 
6.  Wood  mine 
Strata     - 

6.  Deep  mine 

Strata     - 

7.  Winghay  coal 

Strata     - 

8.  Ash  or  Rowhurst 

Strata     - 

9.  Bumwood 

Strata     - 

10.  Golden  Twist      - 

Strata     - 

11.  Mossfield 

Strata     • 


Pt 

In. 

Ft     Id. 

6 

6 

12. 

Coal        - 

- 

. 

3     0 

20 

0 

Strata     - 

- 

_ 

270     0 

3 

9 

13. 

Birches  coal 

- 

• 

4     6 

121 

0 

Strata      • 

. 

_ 

300     0 

8 

0 

14. 

Tenfeet  coal 

. 

. 

6     0 

71 

0 

Strata     - 

. 

_ 

102     0 

5 

0 

15. 

Bowley  Alley 

- 

. 

4     6 

54 

0 

Strata     - 

- 

. 

81     0 

2 

0 

16. 

Holly  Lane 

- 

• 

5  10 

29 

0 

Strata     ■ 

. 

• 

84     0 

2 

8 

17. 

Sparrow  Batt's 

coal 

_ 

4     9 

361 

0 

Strata     - 

. 

222     0 

4 

6 

18. 

Flats      - 

. 

. 

3     0 

377 

0 

Strata     - 

_ 

• 

108     0 

8 

0 

19. 

Frog's  Bow 

. 

• 

4    6 

121 

0 

Strata     - 

_ 

• 

30     0 

5 

0 

20. 

Cockhead 

- 

_ 

4     6 

68 

0 

Strata     - 

. 

« 

420    0 

3 

6 

21. 

Biillhurst 

•           ^ 

_ 

4     0 

486 

0 

Strata     . 

. 

s 

60    0 

4 

7  . 

22. 

Winpenny 

n                         m 

_ 

3    0 

30 

0 

Lower  coal  measures  with  two  thin  coals  of  Wetley  Moor* 
seams  of  no  value. 


Besides  the  abore,  there  aro  15  other 


Digitized  by 


Google 


THE  OOAUOLDS  Ain>  DISXBIBUTION  OF  OOAX. 


lis 


The  number  of  collieries,  which  have  not  varied  much  for  many  years,  were  105  in  1869 ;  the  SS^a^!£S^ 
number  in  each  district  being  as  follows : —  «>u>«iw. 


Cheadle 

Loneton 

Haniey 

Burslem 

Tunstall 


-  7 

-  21 

-  10 

-  18 

-  16 


Biddulph 
Newcastle>under-Lyne  - 

Total 


10 
24 

105 


The  produce  of  coal  from  these  coalfields  is  given  in  the  "  Mineral  Statistics  "  as  follows ; — 

1864*. 

1865. 

1866. 

1867. 

1868. 

1869. 

Sooth  Staffordshire   • 
North         „ 

8^3,351 
3,196,500 

8,705,239 
8,495,750 

8,664,966 
3,633,614 

8,779,509 
3,747,814 

8,748.950 
3,545,830 

8,944,395 
3,724,712 

11,459,860 

.    12,200,989 

12,298,580 

12,527,323 

12,294,780 

12,669,107 

Bailwat  Distribution. 

The  following  general  statement  applies  to  the  movements  of  coal  in  the  years  1867  and  1868. 

The  South  StudBTordshire  coal  is  carried  as  far  east  as  Canterbury,  in  the  neighbourhood  of  which 
place  161  tons  are  distributed;  as  far  west  as  Pennybont  in  Radnorshire,  which  receives  147  tons; 
as  far  north  as  Liverpool,  which  receives  7  tons ;  as  far  south  as  Portsmouth,  between  which  place 
and  HastingSy  by  the  Brighton  and  South  Coast,  1,767  tons  are  distributed ;  and  besides  this,  in 
Sussex,  710  tons  are  distributed  in  small  quantities.  In  the  neighbourhood  of  London,  9,021  tons 
are  distributed,  and  1,097  tons  which  London  itself  receives ;  and  between  London  and  Trowbridge^ 
17,326  tons  are  left;  between  Beading  and  Swindon,  913  tons;  between  Maidenhead  and  Worcester, 
61,510  tons ;  and  on  the  branch  lines  to  Aylesbury,  Witney,  and  Chipping  Norton,  6,912.  Between 
Oxford  and  Birmingham,  27,011  tons  are  left;  in  the  Black  Country,  65,342  tons  are  distributed; 
between  Cheltenham  and  Droitwich,  including  the  branch  to  Ashton-under-Hill,  61,237  tons; 
between  Worcester  and  Shrewsbury,  18,927  tons;  between  Shrewsbury  and  Hereford,  7,480  tons ; 
Bishop  Waltham  receives  3,046,  Basiugstoke  3,307  tons,  Southampton  214  tons,  Bedliill  1,929, 
Abbey  Forente  1)181,  and  the  remaining  1,475  tons,  which  are  carried  by  the  Great  Western 
system,  are  distributed  in  small  quantities  at  places  not  situated  on  the  above-named  lines.  In  all, 
290,720  tons. 

The  nulway  distribution  of  the  Staffordshire  coal  will  be  more  clearly  seen  by  the  following 
statements. 

The  total  quantity  of  Staffordshire  coal  received  at  the  stations  of  the  London  and  North-western 
Bailway  in  1867  was  337,417  tons,  and  in  1868  455,967  tons. 

Of  this  quantity,  received  by  the  railway  in  1867,  the  towns  and  works  within  the  coal  districts  of 
I^orth  and  South  Staffordshire,  or  immediately  on  the  borders  of  the  coalfield,,  received  in  1867  as 
follows ; — 


Birmingham 

CannocK 

Coventry 

Darlaston 

Dudley 

Erdington 

Kenilworth 

Leamington 

Lichfield 

Bugby 

Bugeley 


Total 


Tons. 
.     69,812 

-  16,710 

809 
47 

-  29,071 

-  5,492 

-  1,138 

-  17,957 

-  10,633 

344 
"       1,941 

-  162,954 


*  In  1864  the  question  of  the  quantity  of  eoal  raised  in  Soath  Staffordshire  was  Tery  forcibly  opened  for  doser  examination  than 
it  had  hitherto  received  by  the  representations  of  the  Inspectci  Mr.  James  P.  Baker.  In  that  year  the  return  given  was  ac- 
oompaaied  by  the  following  note :— • 

*'  It  will  be  necessary  to  make  corrections  in  former  years,  the  retnms  being  too  small  This  has  arisen  from  my  having  taken 
the  '  boat  load'  as  being  20  tons.  The  best  explanation  of  the  difficulty  wiU  be  given  in  the  following  paragraph,  finmi  a  paper 
read  at  a  conference  of  Mine  Owners  and  Agents,  by  Rupert  Kettle,  Esq.,  V.P.  of  the  Dudley  and  Midland  Geological  Society. 

**  *  We  have  in  our  colliery  district  three  different  weights,  each  called  and  conmionly  recognised  as  a  ton.  First  the  statutable  ton, 
that  is,  the  avoirdupoise  weight  of  2,240  lbs.  Next  we  have  the  '  long  hundred,'  or  long  weight,  as  we  commonly  understand  it, 
tfiat  is,  120  Ibe.  to  the  hundred  weight,  instead  of  112  lbs.,  giving  2,400  lbs.  to  the  ton ;  and  then,  thiidly,  we  have  the  '  boat  load ' 
of  24  long  hundreds,  or  2,880  lbs.  to  tiie  ton ;  and,  lastiy,  there  is  a  measure  acted  upon,  I  am  sorry  to  say,  for  business  purposes, 
called  *  a  boat  load.' 

'*  I  should  like  very  much  some  one  to  tell  me  any  rule  by  which  I  can  ascertain  the  exact  weight,  according  to  the  law  standard, 
of  the  whole  or  an  auqoot  part  of  a  *  boat  load  of  coals.'  I  know  a  boat  load  is  twenty  tons,  and  the  furthest  to  which  I  can  carry 
the  weight  is  twenty  tons  '  lease  weight,'  that  is,  57,600  lbs.,  or  25  tons  IS  cwt.  2  qrs.  and  16  lbs.  weight,  yet  I  am  told  that  some- 
times a  *  boat  load  of  coals '  will  what  is  called  *  weigh  out '  30  cwts.  to  the  ton.* 

'*  I  have  been  assured  by  the  managers  of  the  canals  carrying  coal,  that  the  mean  average  of  all  the  boats  passing  on  their  canals 
will  give  25  tons  of  20  cwt 

'^  A  move  has  been  recently  made  by  Frederick  Smith,  Esq.,  Steward  to  the  Earl  of  Dudley,  to  make  the  boat  weight  ton  ooo- 
fomiable  to  the  ordinary  statute  ireigfat,  and  twenty  tons  to  the  boat." 

18483.    Vol.  III.  P 
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Londopand  LOMDON  AKD  NOBTH-WESTEBN  BaILWAT. 

Nortti-wMtefii 

The  coal  conveyed  over  the  London  and  Nobth-westebn  system. 
From  the  StaffordsUre  coalfield^  in  1865,  272,892  tons;  in  1867  it  amounted  to  426,912  tons. 
This  quantity  was  distributed  as  foUows : — 


Between  Chester  and  Holyhead 

Tons. 
416 

99 

Birkenhead  and  Crewe     - 

8,641 

99 

Crewe  and  Northwich 

1,794 

99 

Crewe  and  Acton 

9,228 

>9 

Liverpool  and  Manchester   - 

1,124 

59 

London  and  Crewe 

-       80,348 

» 

Oxford  and  Banbury  and  Cambridge 

-       18,586 

i> 

Blisworth  and  Peterborough 

9,361 

>» 

Leamington  and  Stamford    - 

-       19,347 

99 

Leamington  and  Leicester 

3.586 

99 

Hugby  and  Stafford  and  Lichfield     - 

-     210,920 

» 

Stafford  and  Welshpool    - 

-       10,124 

>» 

Crewe  and  Ehymney            -         '    - 

-       50,937 

99 

2,563 

Buxton  receives 
Total 

37 

-     426,912 

-^^ ^d  The  coals  conveyed  over  the  London  and  North-western  Eailway  for  distribution  by  the  Gbeat 

forothZrr&r     WESTERN  Bailway  was  16,361  tons. 

This  quantity  was  distributed — 

Tons. 

Between  Birmingham  and  Wolverhampton  -            -  2,921 

„        Horderley  and  Montgomery  -                 -  1,679 

„        Leominster  and  Kington        -  -            -  621 

Beading           receives  -                -  16 

Worcester            „        -  -            -  6 

Oxford                  „  -                -  10,719 

Market  Drayton  „         -  -            -  399 


Total  -  -  -     16,361 

Coals  conveyed  over  the  Loin>ON  and  Nobth-westebn  Railway  for  the  Midland  Bailway 
firom  the  Staffordshire  coalfield  amounted  to  317  tons. 

Tons. 
Of  this  Graffham  receives     -  -  -  -         6 

Redditch  -  -'  --  -"  -       20 

Stoke  Works  -  -         -  -  -       15 

Wiohnor   -  -  .-  .-  .     265 

Melton  Mowbray      -    -       .        •    -  -         6 

Oakley      -  -  -  --  .7 

"  Total--  -  -  -    317 


The  London  and  Nobth-westebn  conveyed  to  the  Lancashibe  and  Yobkshibe  Bailway  from 
the  Staffordshire  coalfield  for  Oldham  39  tons.- 

The  London  and  Nobth-westebn  conveyed  for  the  Cambbian  Line  from  the  Staffordshire 
coalfield  fi>r  stations  between — > 

Tons. 

Machynlleth  and  Whitchurch     ...     5,380 

renmaenpool  receives  -  -  -         21 


Total  -  -  .     6,401 

The  quantity  of  coal  conveyed  over  the  London  and   Nobth-westebn  for  the   North 
Statfobdshibe  Bailway  from  the  Staffordshire  coalfield  was  6,435  tons. 

The  quantity  distributed  between — 

Tons. 

Golwich  and  Congleton  was        -  4,909 

Egginton  and  Oakamoor  -     1,526 

Total  -     6,435 
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The  distribution  of  coal  from  the  Staffordshire  coalfield  in  1867  by  railways  beyond  the  main  LcmdQaiud 
trunk  line  was  as  follows  :  S^^iJ!"'^ 

For  the  Lokdon,  Brighton^  akd  South  Goabt  Bailway. 

The  quantity  distributed  between — 

Xqiul 

Hastings  and  Bosham  was  -            -            -            -  106 

Leatherhead  and  London  -        -                -                -  754 

Caterham  and  Brighton  -            •             -             -  138 

Horsham  receives       -  -                -                -  7 

East  Qrinstead  receives  -            -            -            -  14 

Tnnbridge  Wells  receives  -                -                -  7 

Total  -  -    1,026 

The  London,  Chatham,  and  Dover  Railway  received  from  the  Staffordslure  coalfield  for 
stations  between  London  and  Dover  -----     1,129  tons. 
Between  Bamsgate  and  Faversham  -  -  -  «  -  -50„ 

Total  -  .     1,179 

The  London  and  Nobth-westebit  delivered  for  the  South-bastebn  Bailway, 

From  the  Staffordshire  coalfield  for  Dorking  -  -  -     0  tons. 

By  aid  of  the  London  and  North-western  system  the  Staffordshire  coal  is  distributed  as  far  north 
as  Oldham,  as  fieur  South  as  Brighton,  as  far  east  as  Broadstairs,  and  as  far  west  as  Penmaenpool. 

The  London  and  Nobth-westebn,  in  1868,  carried  from  Staffordshire  as  follows : — 

Tom. 
For  London  and  North-western  stations  between  Preston  and  Carlisle  -  12 

East  of  Mimchester,  including  Manchester  -  -  -   '         -  -   '        310 

Warrington  and  Crewe  -  -  -  -  •        .      -  557 

Between  Crewe  and  Holyhead      -  -  -  -  -  111 

„       Crewe  and  Shrewsbury      -.----        7,301 

„       Shrewsbury  and  Hereford,  including  Central  Wales  branch  -       19,966 

„       Stafford  and  Welshpool,  exclusive  of  Stafford  ...         6,006 
„        Crewe  and  Bugby,  including  Bugby  and  Stafford  -  -  -       30,467 

,,        Stafford  and  Birmingham,  including  South  Staffordshire  stations     -     276,527 
„       Birmingham  and  Bugby,  excluding  both    -  -  -  -       14,829 

On  die  Bugby  and  Stamford  branch  .  «  .  .  679 

„      Bliffworth  and  Peterborough  .  -  -  .  .       12,962 

„     Bletchley  and  Cambridge  ....        9,813 

„      Buckinghamshire    -  -  -  -  -  -  -       19,742 

Between  Bugby  and  London,  exclusiye  of  London        ...      25,420 
London     ,--•--.-  19,610 

Carried  for  other  lines.  London  tnd 

North-weit6ni 

For  the  Cambbian     -                -    .            *  -  -                .  6,140              ftjotiier»ii. 

„  the  Gbiiat  Nobthebn           -            -  -            -            -            -  1,040 

„  the  Gbbat  Westebn           -                -  -                -                -  1,136 

„  Hbbefobd,  Hat,  and  Bbbcon        .  -           .           -           -  49 

„  Lancashibe  and  Yobkshibb            ^  -               -                -  22 

„  London,  Bbighton,  and  South  Coast  -           .           -           -  2,302 

„  London,  Chatham,  and  Dovbb       ...  -  833 

„  London  and  South-westebn       «-  -           -           -           -  871 

„  the  Midland       -               .^•.  -               -               -89 

„  NOBTH  Stai*fobd8Hibe  .     -         ..  -  -                         -            -  273 

The  Gbeat  Westebn  Bailwat,  in    1866,    carried    from    the  South  Staffordshire  district  TheOMt 
271,319  tons.  ^  ^.*^^' 

Of  this  the  following  quantities  were  deliyered  within  the  district,  or  at  places  adjoining  to  and 
directly  dependent  upon  this  coalfield : — 

TOIHL 

Bewdley,  Worcester  -                .               -  .  1,066 

Bilston,  Stafford      ....  -  2,406 

Birmingham,  Warwick             ...  19,948 

Brettel  Lane,  Stafford         -.          -  -  6,694 

Cradley    ^         ..       -                ^                -  600 

Droitwich,  Worcester          -            -            -  -  60,167 

Dudley^Worcester   -     .,           -                 -  -  18,606 

Kidderminster,  Worcester     -            •    ^  6^67 

P  2 
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T0U8. 

iriS?Ln.                                     Pershore,  Worcester                  -                                  -  2,573 

^v-                                               Leamington,  Warwick          -                         -            -  1,552 

Bound  Oak                ....  16,024 

Shiffhall,  Shropshire             .             .             •             .  3,414 

Stoke  Works,  Worcester            -                .                -  30,177 

Stourbridge,         do.            -            -            -             -  18,748 

Stourport,             do.                  -                -                 -  382 

Stratford-on-Avon,  Warwick            ...  3,447 

Tipton  Basin,  Stafford               -                 -                 -  63 

Warwick,  Warwick               ....  713 

Wednesbury,  Stafford                 -                 -                 -  20 

West  Bromwich,  do.               -                          -             -  1,325 

Wolverhampton,  do.                    -                 -                 .  173 

Worcester,  Worcester           .            .            -            -  33,415 

Great  Western         Beyond  ihe  immediate  neighbourhood  of  the  coalfield,  the  largest  quantities  of  coal  were  left  at 

Eaiiway.  1866.      ^hc  following  stations  by  the  Great  Western  Railway  : — 

Tons. 

Abbey  Foregate,  Shropshire  -            -            -            -  1,181 

Aldermaston,  Berks    -                 -                -                -  3,436 

Banbury,  Oxford       -             .             -             -             .  2,143 

Basingstoke,  Hants     -                -                -                -  3,307 

Berrington,  Shropshire  -----  832 

Blockley,  Worcester   -                -                -                .  1,761 

Bourton-on-the -Water,  Gloucester    -             -            -  3,174 

Bransford  Road,  Worcester         -                -                -  1,354 

Bridgnorth,  Shropshire            -             -             -             .  4,929 

Campden,  Gloucester  -                .                -                -  1,862 

Charlbury,  Oxford      -----  2,000 

Cheltenham,  Gloucester               -                 -                 -  294 

Chipping  Norton,  Oxford       -             -             -             -  4,839 

Churchill,  Worcester  -                 -                 -                -  1,911 

Colwair,  Hereford      -             -            ...  991 

Craven  Arms,  Shropshire            -                •                -  919 

Cropredy,  Oxford      ....             -  639 

Didcot,  Berks              -                 -                 -                 -  146 

Evesham,  Worcester  -            .            .            -             -  5,320 

Fearnall  Heath,  Worcester           -                 -                 -  662 

Gloucester,  Gloucester           -             -            -            -  163 

Handborough,  Oxford                  -                 .                 -  2,346 

Hartlebury,  Worcester            .             .             -             -  2,353 

Henwick,  Worcester  ....  4,270 

Honeyboume,  Worcester        -            -            -             -  1,614 

Ledbury,  Hereford      -                -                .                 -  2,272 

Leominster,  Hereford             -            -             -             -  3,417 

London,  Middlesex     -                 -                .                 -  1,097 

Malvern  Link,  Worcester      -            .            -            -  5,863 

Moreton-in-Marsh       -                 -                -                 -  3,097 

Much  Wenlock,  Shropshire    -            -             .            .  3,704 

Netherton,  Worcester  -                .         .        -                -  1,075 

Oxford,  Oxford          -            -            -             -             -  1,798 

Presthope,  Shropshire                  -                -                ,  2,455 

Shipton,  Oxford         -----  2,378 

Slough,  Bucks            -                -                -                 -  1,072 

Southam  Road,  Warwick       -            -             -             -  1,799 

Tenbury,  Shropshire  -^                -                -                 -  1,659 
Twyford,  Berks          -            «            -                          .363 

Witney,  Oxford          -                 ...                .  1,993 

Woburn  Green,  Bucks            *            -            .            -  1,683 

The  Great  Western  Railway  forwarded  in  1866  to  stations  beyond  their  line  19,401  tons.    The 
largest  quantities  being  as  follows: — 

Tons. 

Brighton,  Sussex        .                -                -                -  803 

Bishops  Waltham,  Hants        ...             -  3,046 

Camden,  Middlesex    -                •                -                -  815 

Croydon,  Surrey         -            -            -            -             .  1,247 

Carshalton,  Surrey      .                -                -                .  334 

Caterham  Junction,  Surrey    .•           -            -            -  680 

Crystal  Palace             -                -.                -                -  326 

Eastbourne,  Sussex    -            -            -            -            -  526 

Epsom,  Surrey            •    -           .               •               -  368 
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Gipsey  Hill,  Surrey  - 

HorsIuiiD,  Sussex 

Hampton  Lodge,  Shropshire  - 

Mitcham,  Surrey 

Newcross,  Surrey 

Norwood  Junction,  Surrey 

Bed  Hill,  Surrey 

Streatham  Common,  Surrey 

Seven  Oaks,  Kent      - 

Wallingborongh,  Northampton    - 

Waddon,  Surrey 


Tom. 
239 
436 
244 
899 
947 
369 

1,929 
388 
287 
425 
460 


Small  quantities  of  the  South  Staffordshire  coal,  from  six  tons,  upwards,  were  delivered  along  the 
South  Coast,  as  far  east  as  Beckesboume,  Shepherd's  Well,  as  far  west  as  Gloucester  and  Chippenham, 
and  as  far  north  as  Liverpool. 


NoBTH  Stafvordshire  Bailway. — The  distribution  of  coal  by  this  Bailway  was  as  follows  :- 


KorthBtAfford' 
ahire  Bailwv* 


Coal  conveyed  between  North  Stafford- 
shire local  stations     -  -  - 

Coal  exported  to  all  places  ofi  North 
Staffordshire  Line        -  -         - 

Total 


1867. 


Tons. 
371,607 
205,576 


577,183 


1868. 


Tons. 
391,306 
195,087 


586,393 


1869. 


Tons. 
432,095 
114,035 


546,130 


Statement  of  the  Number  of  Tons  of  Coal,  &c  Traffic  from  North  Staffordshire  Stations  to  Midland 
and  Great  Northern  Stations  and  Stations  South  of  London,  exclusive  in  both  cases  of  all  Traffic 
on  i^hich  City  Dues  are  chargeable,  for  the  Year  1867. 


To  Midland  and  Great  Northern  stations 
„   London  and  North-western,  &c  stations 


Tons. 
845 
156,568 

167,413 


The  Cambbian  Railway,  in   1868,  carried  from  Nobth  Staffobdshibe  2,416  tons,  the  cambriM 
lai^gest  quantities  having  been  left  at  the  following  stations: —  B^wajr. 


EUesmere,  Shropshire  - 
Llanfyllin,  Montgomery 
Welshpool,         do. 
Newtown,  do. 

Cammes  Road,  do. 
Machynlleth,      do. 
Aberystwith,  Cardigan 
Towyn,  Merionethshire 


Tons. 

99 

60 

25 

44 

356 

612 

695 

79 


The  Cambbian  Railway  carried  in  the  same  year  from  South  Staffobdshibe  4,080  tons, 
the  largest  quantities  having  been  left  at  the  following  stations : — 

Toxuu 

-  -  -  -        172 

.     1,174 

251 

-       456 

1,860 

551 

161 

89 

r  3 


Forden,  Montson 
Montgomery,  Mo 

lery 

^nteomery 

Abermule, 

Kerry, 

do. 

Newtown, 

do. 

Llanidloes, 

do. 

Caersws, 

da 

Llanbrynmair, 

do. 
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The  Midland  Railway. 

The  coal  conveyed  over  the  Midland  system  from  the  Staffordshire  coalfield  in  1866  was  33^70 
tons,  which  was  deliyered  as  follows : — 


The  quantity  distributed-*- 


Between.  Derby  and  Hampton 

,f       Water  Orton  and  Blackwell 
„        Bromsgrove  and  Worcester 
„       Droitwich  and  Ashchurch  - 
„        Beckfordry  and  Alcester    - 
„        Cleeve  and  Bristol 
yy       Nottingham  and  Lincoln 
„        Desfdd  and  Wooden  Box 
High  Peak  receives 
Tewkesbury       „ 
Newstead  „ 

Shustoke  ,,         r 

Shefford 
St.  Pancras      „ 

Total 


TODB. 

-  1,788 
.     10,875 

-  1961 

960 

949 

.       9,127 

47 

45 

37 

563 

26 

4 

13 

.       6,976 

-  33,370 


This  coal  is  carried  by  this  line  as  far  south  as  London,  north  as  the  High  Peak,  and  as  &r  west  as 
Bristol. 

The  Gbeat  Nobthebn  Bailway  conveyed  to  London  from  the  North  Staffordshire  collieries 
8,904  tons. 

The  Midland  Railway  in  1856  carried  from  Staffoedshiee  collieries: — 

Tons. 
Wilnecote       -  .  -  .      8,486 

Glascote,  Warwick         -  -        -     13,433 

Birmingham  -  -  -  -      6,002 

King's  Wood      -  -  -        -      9,262 

Worcester       -  -  -  .      8,593  • 


CANAL  DISTRIBUTION. 

The  following  returns  have  been  obligingly  furnished  from  the  canal  companies  named: — 

The  NuHBEB  of  Tons  of  Coal  that  has  passed  along  the  Staffordshirb  and  Wobcestebshire 

Canal  for  the  following  Years. 


Year. 

1837 
1845 
1850 
1855 
1860 
1865 
1869 


No.  of  Tons. 

134,794 
201,920 
195,693 
186,931 
232,249 
182,193 
226,123 


The  Sevebn  Navigation  Comhissionebs  decline  ^ving  any  returns,  we  are  therefore  unable 
to  trace  the  coal  passing  over  that  river. 


Coal  forwarded  by  canal  from   the  various  Colliebies  situated  on  the  Tbent  and  MsfiSET 
Navigation  during  the  year  ending  3l8t  December — 


For  Local  use 
Through 

Total 


1866. 


1867. 


..  Toiw. 
190,665 

48,526 


239,091 


Tons. 


359,969 


1868. 


Tons. 


368,935 
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An  Account  of  Coals  passing  along  the  Coventry  Canal. 


1843. 
From  the  Cannock  or 


fields 


Tods. 
To  Birmingham,  &c.  .....      9,677 

To  Coventry,  &c        -  -  -  -  -        -      1,870 


sSirord^r  ^ai-^  I°t?  ?^??f°'^^t^  \^l  ""^.S**?*  Wanrickshire, 


Oxfordshire,    Northamptonshire,   Bucks,    and    London 
district    -------    22,870 


:{ 


fields 


coaUieids        -         "  (^To  Oxford  Canal,  as  above 58,280 

From    the    Leicester- /To  Coventay,  &c    ------      s,000 

shire  coalfields         -\  To  Oxford  Canal,  as  above    -  -  .  -        -    61,250 


S3,917 


95,100 


64,850 


Total  tons       -  -  -  193,267 

1849. 


From  the  Cannock  or) '^°  ^SJTc*"* t'SSS 

«».ff««ia>.;«.      ^A.J.  >To  Coventrjr,  &C.      - 1,950 


field^""**^-      ''*'*':  (to  Oxford  Small  as 'above    "        -  "        -  '        -  "        -       4^620 


T?        i.1.   1X7       •  1   u-     TTo  Birmingham,  &c.    -         -  -  -  -        -     17,000 

From  the  Warwickshire  I  T^  Coventry,  &c. 2^  yg^ 

coalfields      -  -\To  Oxford  Canal,  as  above    -  -         '-  -        -    40,900 


From    the    Leicester- /To  Coventry,  &c.    ------      5,890 

shire  coalfields  -\  To  Oxford  Canal,  as  before  -----    75,760 


11,470 


87,630 


81,150 


Total  tons       -  -  -  180,250 

1859. 
K 
r< 
fields 


To  Birmingham,  &c.  -  .  .  .  .      3,040 

Staffordshire      coal-  rjj  oXd^'a^d,  as  before  "        -  '        -  "        -  "        I      i jJJ 


5,040 


coallields        -         -  \jj,^  q^^^.^  ^^jJ^  ^  ^^^^^ gg  g^^ 


126,290 


To  Coventry,  &c. f  5,050 

,To  Oxford  Canal,  as  before ^[^^^^     j^  g^. 


From    the    Leicester- r°  ^^^^^y' «=' t  TJeoo 

shire  coalfields         -1  q.^  f.r,  p^„  .  ^  .   ,  _ /96,600 


104,800 


Total  tons      -  -  -  253,400 


r.         ^u^^n'       V     , )  To  Birmmgham,  &c. S,190 

*^'r4P*^5i^""'*^M  >ToCovent^,&c 1450 

Sbjordshire       coal- J^^  q^^^  ^^g,^  ^  ^efo^  ....      i;94o 


6,580 


T.        ^L    wr      •  1   u'     rTo  Birmingham,  &c  -  -  -  -  -        -     49,250 

From  Je  Warwickshire  I  To  Covent?jr,&c SllOO 

coalfields        -         -  ^^^^^  q^^^^^  ^^^  ^  j^^re  -  -  -  - 


54,950 

185,800 


From    the    Leicester- f  To  Coventry,  &c.    .----.      7,600 
shire  coalfields         -  \To  Oxford  Canal,  as  before  -  -  -  .        .    96,600 


104,200 


Total  tons       -  -  -  246,080 
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SHROPSHIRE,  &a  COALFIELDS. 

Tho  Forest  op  Wybe  coalfield  occupies  portions  of  the  counties  of  Shropshire,  Stafford-  The  Powt  of 
SHIRE,  and  Worcestershire.     The  northern  boundary  of  this  coalfield  near  Bridgenorth  is  but  a   ^^"" 
narrow  strip,  the  greatest  thickness  of  coal  being  probably  between  Upper  Arley  and  Kinlet.     The 
following  description  is  from  the  pen  of  a  man  well  acquainted  with  the  district : — 

"The  collieries  or  places  now  in  operation  are  at  Harpsford,  BiUingsley,  Harcott,  Shatterford, 
Arley  Wood,  Bayton,  Mambles,  Hunts  Bottom,  Pool  House,  Abberley,  Pensax,  Old  Hall,  and 
Blakemoor.  At  Harcott  they  are  getting  the  sweet  coals,  the  larger  of  which  are  sold  at  125.  per  ton 
at  the  pit^  short  weight.  At  BiUingsley  only  are  they  getting  the  Brock  Hall  coal,  as  I  have  desig- 
nated it,  to  prevent  confusion  with  other  sulphurous  coals  met  with  in  the  district.  The  shaft  at 
BiUingsley,  out  of  which  this  is  worked,  was  quite  recently  sunk  by  Messrs.  Breakwell  and  Buchley ; 
all  the  others  are  working  what  may  be  called  the  main  sulphur  coal.  The  average  selling  price  of 
the  large  coal  is  from  9s.  to  10s.  at  the  pit's  mouth.  They  are  aU  worked  very  irregularly,  the  most 
constantly  employed  being  those  at  Blakemoor  and  Abberley.  The  annual  output  of  the  whole 
coalfield  may  be  estimated  at  about  15,000  tons  a  year,  a  most  insignificant  amount ;  this  is  not,  however, 
because  the  district  is  incapable  of  doing  more.  One  great  barrier  is  the  very  high  royalty  demanded  ; 
but  the  principal  reason  is  that  the  railways  have  introduced  the  sweet  coals  of  other  districts  at  a 
moderate  price.  The  town  of  Oleobury  Mortimer  is  almost  entirely  supplied  by  these  sulphurous 
seams,  and  the  time  may  yet  come  when  such  fuel  wiU  not  be  despised  as  it  now  is.  Broseley  herself, 
once  the  centre  of  the  coal  and  iron  trade  of  this  country,  is  now  dependent  on  the  very  same  sulphur 
coal  for  its  supplies."* 

The  section  of  the  coal  strata  of  the  Forest  of  Wyie  is  given  by  Mr.  Talbot  Avclines,  of  the 
Geological  Survey: — 

1.  Sandstone  and  shale  -             -            - 

2.  Coal         -            .  -            -            - 

3.  Sandstone  .and  shale  ... 

4.  Coal        .           -  -           -           . 

5.  Sandstone  and  shale  ... 

6.  Coal         .           .  -           -           . 

7.  Sandstone  and  shale  ... 


Ft 

ins. 

76 

0 

1 

10 

24 

0 

2 

0 

39 

0 

4 

0 

The  Clee  Hills  Coalfield,  Shropshire,  and  part  of  Herefordshire. 

This  very  unimportant  coalfield  extends  from  Clee  HiU  Common  on  the  north,  the  limestone  a  little 
north  of  Hope  Baggot  on  the  south,  and  from  the  ancient  encampment  near  Titterstone  on  the  west 
to  the  fault  a  little  to  the  west  of  Hopton  Waters  on  the  east.  The  thickness  of  the  coal  formation 
is  but  small,  cont^uning  only  two  or  three  thin  coal  seams. 

The  Shrewsburt  coalfield.  This  forms  a  narrow  band,  extending  from  the  base  of  Haughmond 
Hill,  near  UfiSngton,  on  the  north,  to  Pontesbuiy  and  Habberley  on  the  south,  when  it  again  turns 
towards  the  north-west,  and  passing  by  Westbury  and  Woolaston,  to  the  river  Severn  between 
Alberbury  and  Melverley.  The  total  length  of  this  coalfield  is  about  18  miles  long.  Near  Pontesbury 
it  has  a  thickness  of  about  three  miles,  but  it  seldom  exceeds  a  mUe  in  width  in  any  other  part  *^  In 
^^  its  lower  part  it  contains  two  or  three  coal  seams,  which  have  been  worked  to  a  small  extent,  but 
"  are  not  of  sufficient  value  to  induce  mining  operations  far  from  the  outcrop."t 

Shrewsbury  coalfield  is  thus  described  in  the  Silurian  system : — X 

"  Where  most  developed  this  formation  contains  three  seams  of  coal,  which,  in  descending  order, 
consists  of  half-yardy  yard,  and  two-foot  coals.  The  quantity,  thickness,  and  even  the  number  of 
these  beds  vary  in  different  places,  but  it  may  be  stated  as  a  general  rule  that  the  lowest  or  two-foot 
coal  is  the  best,  the  middle  and  upper  seams  being  for  the  most  part  pyritous  and  of  inferior  quality, 
particularly  the  yard  coal,  usually  termed  **  strikers."  These  coal  beds  are  separated  from  each  other 
by  red,  green,  and  black  shale,  and  clod,  some  portions  of  which  have  a  saponaceous  feel,  as  if  charged 
with  magnesia,  and  thus  they  bear  some  resemblance  to  the  variegated  shale  or  marl  of  the  overlying 
new  red  system.  Owing  to  the  unequal  thicknesses  of  the  overlying  strata,  and  also  to  numerous 
dislocations,  the  coal  seams  are  necessarily  reached  at  various  levels,  the  depths  of  the  shafts  increasing 
with  the  distance  from  the  natural  outcrop  of  the  coal.  The  deepest  pits,  or  those  farthest  from  the 
edge  of  the  field,  are  about  95  yards,  whilst  the  shaUowest,  or  those  nearest  to  the  hilly  sides  of 
the  older  rocks,  are  not  more  than  ten  or  twenty.  Wherever  the  measures  have  been  examined 
between  Pontesbury  and  Westbury  the  three  beds  of  coal  have  been  found ;  but  to  the  westward  of 
the  latter  place  one  of  them  appears  to  thin  out.  There  is,  however,  a  considerable  space  along  which 
no  trials  have  been  made ;  and  the  old  works  at  Woolaston  have  been  so  long  abandoned,  that  no 
correct  information  is  to  be  obtained  respecting  them.  At  Braggington  and  Coedway,  the  western 
termination  of  the  field,  there  are  only  two  beds  of  coal  worth  working,  the  lowest  of  these,  or  the 
thin  coal,  being  from  about  15  to  18  inches  thick.  The  works  at  both  these  places  are  abandoned, 
those  at  Coedway  having  been  wrought  during  a  period  of  twenty  years.     At  Bra^ington  a  good 

*  Mining  Journal,  December  Slst,  1S70. 

t  «  The  Coalfields  of  Gieat  Britain,"  Edward  HnU,  F.R.S. 

X  The  Silmian  STStem,  &c.,  bj  Boderick  Impey  Murchison,  &c.,  1839. 
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Ooiabrook  Dale 


deal  of  capital  was  recently  expended,  but  the  thinness  of  the  beds,  their  dislocations,  and  high 
inclination,  (close  to  the  edge  of  the  trappean  rocks  of  the  Breidden  Hilb,)  and  their  distance  from 
any  good  market,  led  to  their  abandonment.  It  appears,  however,  that  the  works  were  conducted  in 
an  unscientific  manner,  for  there  can  be  no  doubt  that  these  beds  of  coal,  though  thin,  might,  if  well 
managed,  prove  of  considerable  use  in  this  district  in  burning  the  contiguous  limestone  of  the  dolomitic 
conglomerate.  The  pesent  success  of  the  pits  at  Westbury  is  indeed  a  proof  of  how  much  may  be 
done  by  spirit  and  assiduity." 

Th£  Coalbbook  Dale  Coalfield  extends  from  the  Severn,  near  Broseley  and  Ironbridge 
on  the  south,  having  an  irregular  western  boundary  at  Coalbrook  Dale,  Little  Wenlock,  and  ^e 
faults  a  mile  or  two  to  the  eastward  of  Wallington,  where  it  has  its  greatest  thickness  of  about 
four  or  five  miles.  It  then,  becoming  gradually  narrower,  extends  to  Lilleshall  and  Church 
Aston. 


The  following  extract  from  the 
coalfield : — * 


Silurian  System"  gives  a  clear  view  of  the  condition  of  this 


^  A  sectiop  of  the  Hill  Lane  pits,  near  Madeley,  may  be  given  as  an  instructive  example  of  the 
succession  in  one  spot  where  the  strata  are  pretty  fully  developed.  In  a  shaft  230  yards  in  depth 
we  are  presented  wiui  21  carbonaceous  beds,  of  which  the  11  uppermost  are  sulphureous  and  impure. 
Upper  coals,  similar  to  those  at  Caughley  and  Tasley,  alternate  with  clays,  marls,  sandstones,  both 
argillaceous  and  calcareous,  and  with  calcareous  breccia  or  conglom*erate.  Some  of  these  beds  maj 
represent  the  upper  coal  measures  of  Manchester.  The  lower  coals,  or  those  extracted  for  use» 
which  in  this  shaft  are  reached  at  a  depth  of  about  198  yards,  are  named  in  descending  order  :— 

Ft    in. 

1.  Vigercoal  -  -  -  -       1     8 

2.  Two-foot  coal  -  -  -  ■ 

3.  Little  Ganey  -  -  -  . 

4.  Lower  Ganey  -  -  -  - 
6.  Best  coal  .  -  -  . 
6.  Sandle  coal                -                 - 

Clod  coal       *        -  - 

Little  Flint  coal 
Coal  under  Crawstone  -' 

Lancashire  Ladies'  coal 


7. 

8. 

9. 

10. 


Total  of  good  coal  in  this  shaft 


-     15  11 


**  In  the  above  list  the  beds  which  separate  the  seams  of  coal  are  omitted. 

"  The  following  table  will  explain  to  the  reader  how  little  the  beds  of  coal  are  persistent^  and  how 
much  they  vary  in  their  dimension^  in  different  parts  of  the  field,  the  united  thickness  of  the  maae 
of  coal  in  any  one  shaft  never  being  dependent  upon  the  number  of  the  seams  : — 


Fits. 

ThioknessofCoaL 

No.  of  Beds  of  Goal 

Yds.    ft.      ins. 

Hadley 

15     0      0 

16 

SnedsHiU      * 

14     2       2 

12 

Malinslee    - 

11     0     10 

13 

Langley           -            -        - 

11     2      6 

11 

Dawley       -            -            - 

14     0      0 

16 

Lightmoor      -            -        - 

13    2      0 

17 

Madeley      -            .            - 

10    2     10 

24 

Broseley          -            -        - 

7    0      9 

13 

The  quantities  of  coal  produced  from  the  collieries  of  this  irregular  coalfield  for  ten  years  has  been 
as  follows : — 

In  1860  there  appears  to  have  been  68  collieries  at  work.  Some  of  these  have  been  placed  in  their 
more  correct  position,  in  the  Staffordshire  field,  in  1869.  The  return  of  Mr.  Wynne,  the  inspector 
of  the  district,  gives  59  collieries. 


SaeAmMBdiz 


1860. 

1881. 

1888 

1868. 

1864. 

1866. 

1866. 

1867. 

1868. 

1808. 

Tons. 

860.600 

Tons. 
889,760 

Tons. 
1,029,760 

Tons. 
1^60.000 

Tiwos. 
1,160,760 

Tons. 
1,186,000 

Tons. 
1.220,700 

Tons. 
1,668;500 

Tons. 
1.406,600 

Tons. 
1M,88S 

•  «The  Silurian  Syitem,  fte.,**  bj  Roderick  Impey  Morchison,  Bart.,  E.O.B.;  &c/  1639.    See  also  *<  Silnria,*' by  tbe 
anfhor,  1867. 
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The  London  and  Nobth-westekn  Eailwat  carried  from  Shbopshike  in  1865  32.254  tone  Loadomiid 
of  coal.  rSSST**" 

The  quantity  conveyed  in  1867  was  46,936  tons.     The  following  list  will  convey  an  idea  of  the 
principal  points  of  distribution  : — 

Tom. 

Barrineton^      Shropshire  -                -                 -  106 

Bishop^  Castle,    do.                     -                -            .  20 

Bromneld,             do.  -                -                -  196 

Broome,                do.                    ...  142 

Bucknell,              do.  -                -                -  134 

Church  Stretton,  do.                     -                *            *  36 

Coalport.              do  -                 -                .  5,933 

Craven  Arms,      do.                     -                 .            -  555 

Crick,  Northampton  -                 -                 -  180 

Glynde,  Sussex            •                -                 -             -  983 

Hadnall,  Shropshire  -                 .                -  241 

Houghton    -                 -                 -                -            ,  1^238 

Kingsland,  G.  W.,  Hereford  •                -                *  II3 

Knighton,  Radnor        -                -                -             -  325 

Leominster,  Hereford  ....  1,368 

London     -              .               •               -           .  i^l80 

Ludlow,  Shropshire  ,                -                .  162 

Madeley  Market,  Shropshire        -                -            -  454 

March  Brook           -  -                .                .  232 

Middletown,  Montgomery           •                •            .  247 

Minsterley,  Shropshire  .                -                -  2,729 

Newport,          do.                        ...  3,296 

Newtown,  Montgomery  *                •                .  .      261 

Onibury,  Shropshire    -                 -                -            -  225 

Pensam,  Merioneth  -  -  .97 

Frees,  Shropshire        -                -                -            -  319 

Shrewsbury^  Shropshire  *                .       .,        •  10,064 

Stafford,  Stafford        .                «                .            .  1^662 

Stinchley,  Shropshire  -                •                .  4,464 

Trench,            do.        -                -                -            -  2,773 

Wallington,     do.  ...  2,512 

Wem,               do.        -                -                •            -  1,461 

Westbury,       do.  '  •               •                •  960 

Yockleton,       do.        -                -                •            -  "^    2f5 

The  London  and  North-western  Railway  carried  from  the  Shropshire  coalfield  in  1868  59,186  tons. 
This  was  distributed  as  follows : — 

Between  Crewe  and  Holyhead 

Crewe  and  Slurewsbury,  indading  Shrewsbury 
Shrewsbury  and  Hereford,  Wales  brunch  • 
Stafford  and  W^hpool 
Crewe  and  Bugby     .  -  - 

Buckinghamshire  .  •  - 

The  Cambrian  received  from  the.  London  and  North-western 
The  Great  Western  „  „  „ 

Total  •  •  .  .    69,186 

Thk  Caicbbian  Railway   carried,  in   1868,   from  Noeth  Shropshire  1,192  tons  of  coal,  Sfi£S*'^'^ 
the  largest  quantities  having  been  left;  at  the  following  stations : — 

Tons 

Oswestry,  Shropshire    -  -       -                .                -  22 

Montgomery,  Montgomery  -  -                 -            •  101 

Kerry,                    do-  .                -                •  95 

Newtown,              do.  ...  293 

Llanidloes,             do.  ...  64 

Cammes  Road,      do.  ...  99 

Machynlleth,         do.  -                -  ":.           •  57 

Bow  Street,  Cardigan  -                 .            .  90 

Aberystwith,    do.          -  -                -                -  67 

Harlech,  Merionethshire  -               -*               -^           -  46 

Port  Medoc,      do.  ...  69 


Bailwaj- 
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The  Mn>  Wales  Railway  received  from  other  lines,  during  the  year  ending  Slst  December 
18675  30,659  tons.  (No  information  has  been  obtained  by  which  we  are  enabled  to  state  from 
which  of  the  coalfields  this  may  be  derived.  Probably  a  considerable  share  of  it  is  from  the 
Shropshire  coalfield.) 


The 


Canal  Disteibution. 
Sheewsbuby  Canal  belongs  to  the  London  and  Noeth-westeen 


Railway.    Two 
It  is  entirely  devoted  to  supply 


dealers  at  Shrewsbury  received  all  the  coal  carried  on  this  canal, 
the  local  traffic. 

The  Shropshire  Union  Railways  and  Canal  Company  carried  from  the  Shropshire  district  from 
Donnington  Wood  to  (?)  Shrewsbury,  33,158  tons  10  cwt 

GLOUCESTERSHIRE  and  SOMERSETSHIRE  COALFIELDS. 

Forest  of  Dean  Coalfield. — The  area  of  this  coalfield  is  about  34  square  miles.  The  thick- 
ness of  the  upper  shales  and  sandstones  of  Dean  Forest  is  about  1,255  feet,  making,  with  1,055 
feet  of  the  central  sandstones  and  455  feet  of  a  sandstone  series  referable  to  the  Farewell  rock,  a 
total  depth  of  2,765  feet  for  the  coal  measures  of  the  Forest  of  Dean.  The  following  is  a  list  of 
the  coal  seams  and  their  respective  thickness : — • 


Ft 

in. 

Ft 

in. 

1.  Coal 

- 

- 

0 

3 

17. 

Coal 

,  Rocky  delf      - 

- 

1 

9 

2.  Do. 

- 

. 

0 

6 

18. 

Do. 

and  shale 

. 

0 

8 

3.  Do. 

- 

0 

6 

19. 

Do. 

. 

- 

0 

6 

4.  Do. 

5.  Do. 

6.  Do. 

- 

0 
0 

1 

8 
8 
0 

20. 
21. 
22. 

[Do. 

and  shale.  Upper  Churchway 

4 

2 

7.  Do.  Crow  ddf 

■                        • 

0 

8 

23.-^ 

1  Do. 

do.     Lower  Churchway 

8.  Do.  and  shale 

- 

1 

2 

24. 

f 

delf 

- 

2 

0 

9.  Do.  Dog  delf 

•                       « 

1 

2 

25. 

Do. 

Shaihel  delf 

_ 

0 

6 

10.  Do.  Smith  coal 

• 

2 

6 

26. 

Da 

Braizley  delf     - 

Nag's  Head  or  Weaver's 

. 

1 

9 

11.  Do.  Little  delf 

. 

1 

8 

27. 

Do. 

- 

2 

9 

12.  Park  End  High 

delf 

3 

7 

28. 

Do. 

Whittington  delf 

- 

2 

6 

13.  Do. 

. 

0 

6 

29. 

Do. 

Coleford  High  delf  - 

- 

5 

0 

14.  Do.  and  shale,  Starkey  delf 

2 

6 

30. 

Do. 

Upper  Trenchard 

- 

2 

0 

15.  Do.  Little  coal 

. 

1 

1 

31. 

Do. 

Lower       do. 

- 

1 

4 

16.  Do. 

- 

0 

6 

There  are  but  nine  of  these  coal  seams  which  have  a  thickness  of  two  feet  and  upwards. 
Within  this  district  about  50  collieries  are  worked  annually. 

FoEBST  OP  Deak. 
Coal  worked,  and  how  disposed  of;  in  1867  and  1868. 


Workings. 

1867. 

1868. 

1869. 

Galees'  returns  of  quantities  worked,  excluuve  of   collieiy 

consumption  and  wat  consumed  by  workmen,  viz. 
Estimated  quantity  consumed  by  engmes      ... 
By  workmen                .... 

Tons. 

777,677 
40,000 
30,000 

Tom. 

778,828 
40,000 
30,000 

Tons. 

Total  estimated  raisings '         -            -            - 

847,677 

848,128 

852,125 

Disposal 


1867. 

1868. 

1869. 

By  Great  Western  Railway  from  Lydney 
From  BwUo  Pill  Railway               -                ... 
Water  from  Lydney                .                -                -                - 
Ditto  from  BuUopill  (estimated)     -     ' 
Land  sales  in  the  forest  and  surrounding  district     - 
Consumed  by  engines  and  workmen                ... 
Consumed  at  iron  works,  tin  works,  and  wire  works  in  the 
forest  (estimated)                 .                .                .                . 

TODB. 

7,760 

300,000 

166,992 

59,380 

82,000 

70,000 

161,646 

Tom. 

7,617 

306,000 

168,404 

61,220 

80,000 

70,000 

154,887 

No 
return* 

Total        •                •               -            . 

847,677 

848,128 

*  ** Memoirs  of  the  Geological  Survey  of  Great  Britain  j'^on^'die  formation  of  the  rocks  of  South  Wales  and  Sonth-ircsteni 
England."  By  Sir  Henry  de  la  Beche,  C.B.  See  also, "  Observations  on  the  SoaUi-westem  Coal  IMstictB  of  England.  Geologicil 
TrasMctionB."    Second  Series  vol  i. 
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Thb  Bbistol  Coalfield. — The  extreme  length  of  this  coalfield  froin  its  northern  apex  at 
Cromhall  to  the  northern  flanks  of  the  Mendips  is  about  25  miles.  Across  Frampton  Cotterell  it 
has  a  width  of  about  4|  miles,  from  Stapleton  to  Mangotsfield  about  5  miles,  and  a  line  drawn  from 
Bristol  eastward  to  Naishcombe  Hill  about  6  miles. 

The  general  section  of  the  Bristol  coalfield,  by  Mr.  David  Williams,  gives  51  beds  of  coal. 
These  are  grouped  by  Mr.  E.  Hull  in  the  following  manner : — 

Succession  of  strata  near  Bristol 
Lias,  lower,  middle,  and  upper. 


Tria8{^^  '°*'^- 


Dolomitic  conglomerate. 


rUpper  series,  with  10  coal  seams  -     1,800  feet. 


Coal  measures  -<  Central  or  Pennant  grit,  5  coal  seams  -     1,725    „ 

l^Lower  shales,  36  coal  seams         -  -     1,600    „ 

Millstone  grit  -  -  .  -  -  95    „ 

Carboniferous  limestone  .  -  -  -     2,338    „ 

Of  these  coal  measures  20  only  are  two  feet  and  upwards  in  thickness,  producing  71  feet  of  coal. 

Fourteen  collieries  are  worked  within  this  district,  and  the  produce  of  coal  for  several  years  has 
averaged  about  458,000  tons. 

SoMEBSETSHiBE. — The  coalficld  of  North  Somersetshire  may  be  for  practical   purposes  con- 
veniently divided  as  follows : — 

CollieriM. 

1.  The  Nettlebbidge  district,  which  extends  eastward  to  Mells,  in  which 

there  are  now  at  work  .  -  -  -  .  -  g 

2.  The  BADSTOeiK  district,  in  which  there  are  at  work         -  .  .9 

3.  The  Paulton  district,  which  extends  to  a  little  to  the  N.E.  of  Farm- 

borough,  contains  -  -  -  -  -         12 

4.  TwiVERTON,  near  Bath  -  -  -  ..  •  .  1 

5.  Bedminsteb  coalfield,  extending  to  the  city  of  Bristol,  in  which  district 

there  are  -  -  -  -  -  -5 

6.  Nailsea  coalfield,  in  which  there  is  at  present  working  only  •  .  1 

The  total  number  of  collieries  at  work  in  1869  being  •  •        34 


The  first  pit  sunk  in  this  district  was  the  *'01d  Pit."  This  was  sunk  about  110  years  since. 
After  the  coal  had  been  discovered  by  this  sinking,  others  were  made  with  success.  The  operations 
were  then  exceedingly  rude,  and  the  appliances  for  bringing  the  coal  to  the  surface  were  of  th» 
simplest  description.  It  is  stated,  however,  that  shortly  after  this  not  less  than  from  300  to  500 
bushels  of  coal  were  hauled  from  the  pits  in  a  working  day,  the  average  produce  being  20  tons 
a  day,  or  8,000  tons  a  year.  The  authority  on  which  this  is  given  is  rather  traditional  than  such 
as  may  be  considered  reliable. 

We  are  informed  by  Messrs.  G.  C.  Greenwell  and  J.  McMurtrie  that  at  the  commencement  of 
the  present  century  there  were — * 

Near  Nettlebridge,  7  collieries  or  8  pits. 
„    Paulton         10  „         14    „ 

„     Radstock        7  „  7    „ 

making  in  all  29  pits  from  which  coal  was  being  drawn.  After  carefiil  inquiries  these  authorities 
assume  that  20  tons  of  coal  were  raised  from  each  pit  in  each  working  day,  which  would  give  if 
the  collieries  were  in  constant  work,  185,640  tons  a  year.  Since,  however,  many  of  the  collieries 
would  be  idle  in  the  summer,  and  all  of  them  working  leisurely,  it  is  estimated  that  not  more  than 
140,000  tons  of  coal  were  rabed  from  this  portion  of  the  North  Somersetshire  about  1800. 

In  1864,  Messrs.  G.  C.  Greenwell  and  J.  McMurtrie  gave  a  list  of  the  Radstock  collieries  at 
work  at  that  time.*    They  were — 

In  the  vicinity  of  Nettlebridge,  4  collieries  with  4  pits, 
„  „         Radstock,     10  „  13    „ 

Paulton,       12  „  12    „ 

As  the  agents  of  the  Countess  Waldegrave,  these  gentlemen  were  in  the  best  possible  position 
for  obtaining  accurate  information,  and  they  report  the  quantity  of  coal  raised  to  have  been  as 
follows : — 

From  the  Nettlebridge  district  •        290  tons  a  day. 

„       Radstock  district  •  -      1,160        „ 

„       Paulton  district  -  -        650         ,, 


Total  -  .        -     2,100 


*  See  pamphlet  **  On  the  BadBtcck  portion  of  the  Somenetahire  Coalfield."    By  G.  C.  Greenwell  and  J.  McMurtiie. 
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^|dtto^  But  after  making  allowance  for  the  work  lost  during  the  aummer  monthB^  the  annual  <|iianti1y  of 

coal  produced  does  not  exceed  600,000  tons. 
At  present  (1869)  there  are  in  activity — * 

In  the  vicinity  of  Nettlebridge,  6  collieries  with  6  pits, 
„  „         Radstock,       9  „  13    „ 

„  „         Paulton        12  „  12    „ 

The  quantity  of  coal  produced  at  these  collieries  in  1867,  according  to  returns  actually  fumished, 
was  as  follows : — 

CoaL  Slack. 


The  Nettlebridge  district 

Tons. 
-       10,919 

Tons. 
8,081 

The  Radstock  district 

-     219,502 

38,940 

The  Paulton  district     - 

-     110,846 

25,390 

Total  -  -  -     341,267     +     72,411   =  413,678 

It  appears  that  in  some  cases  the  whole  of  the  coal  raised  has  not  actually  been  returned.  The 
coal  used  for  engines  is  not  always  shown  in  the  books,  and  in  Somersetshire  workmen's  coal  never 
ia.     It  is  therefore  necessary  to  add  this  to  the  quantity  returned. 

Tons. 
Engine  coal  is  estimated  from  several  returns  at  -  -  -     72^000 

Worlonen's  coal  at-  -  --  -  -  -     60,000 


Total  .  -  ....    132,000 

Returns  have  not  been  obtained  from  six  collieries.     These  are  estimated  by  those  who  are  well 
acquainted  with  the  out-put  of  the  Badstock  colUeriee  at  115,000  tons.     The  produce  of  the  Badstock 
section  of  the  North  Somersetshire  collieries  would  therefore  stand  as  follows : — 

Tom. 
Collieries  from  which  exact  returns  have  been  received      -  -    413,678 

Collieries  estimated        -  -  -  -    -  -     116,000 

Engine  cod^not  included  -  -  -  -  .       10,000 

Workmen  8  aUowance  coal  -  -  -  -         7,000 

Total  -  ....     545,678 

Tons. 

About  from  1800  to  1810  the  average  annual  jjroducc  was  estimated  at        -  182,540 

In  1864  Messrs.  Green  well  and  MrMurtrie  estimated  it  at  -  -  600,000 

In  1867  the  returns  as  above  were  ....  .  645,678 

In  1868  „  „  -  -  -  -  -  686,000 

In  1869  „„--*--  539,000? 

In  1870  „„.....  625,000 

There  has  been  within  the  last  two  years  a  slight  falling  oiF  in  the  production  of  this  district. 
The  return  given  in  1864  is  thought  to  be  somewhat  in  excess  of  the  truth,  but  it  contains  ^the 
small  coal  left  underground,  the  men  being  paid  upon  large  coal  only,"  which  the  returns  for  the 
last  two  years  do  not  include.  The  year  1864  is  stated  to  have  been  a  busy  year  in  the  coal  trade 
of  the  Radstock  district,  and  three  collieries  are  now  returned  as  producing  respectively  one  third, 
one  half,  and  three  fourths  what  they  did  in  that  year. 
UsM.  The  coal  from  the  Radstock  seams  are  usually  considered  as  liie  best  for  household  purposes.     This 

coal  bums  briskly,  making  a  clear  fire ;  as  it  gives  out  a  good  heat  it  is  chosen  for  cookiag,  and  it 
leaves  but  a  small  quantity  of  ash. 

Some  of  the  coal  from  the  upper  subdivision  of  the  lower  series  of  beds,  especially  those  of  the 
Garden  Course,  and  Little  Vein,  is  not  inferior  to  the  Radstock  coaL 

The  Farringdon  coal  is  inferior;  it  is  not  suitable  for  the  smith;,  it  is  not  fit  for  combustion  in  the 
fires  of  steam  boilers.  It  is,  however,  used  for  domestic  fires,  principally  in  close  stoves.  This  coal 
can  be  raised  very  cheaply,  and  it  is  therefore  sold  at  a  price  which  insures  it  a  ready  sale.  It  is  used 
for  burning  lime.  ' 

'*  A  few  seams  in  the  lower  part  of  the  basin  are  used  for  iron  making,  but  the  coal  of  the  district 
is  best  adapted  for  household  purposes,  and  it  is  to  be  met  with  in  most  of  the  markets  between 
Exeter  and  Reading.  Origin^y  it  had  to  be  conveyed  exclusively  by  carts,  and  even  in  those  days 
it  found  its  way  extensively  into  Wilts  and  Dorset ;  but  rather  more  than  sixty  years  ago  a  canal 
was  constructed  which  branched  out  of  the  Kennet  and  Avon  Canal  at  Dundas,  and  crossed  the 
country  to  Midford,  where  it  divided,  one  branch  extending  to  the  vicinity  of  Paulton  and  the  other 
to  Radstock.  The  Paulton  branch  is  stUl  employed,  but  in  consequence  of  litigation  the  Radstock 
section  was  converted  into  a  tramway,  over  which  coal  is  now  conveyed  to  the  barges  at  SGdford  for 
the  supply  of  certain  markets  in  Wilts."4        • 

''  Several  lines  have  been  projected,  but  they  have  only  resulted  in  a  single  mineral  branch  from 
Frome  to  Radstock,  with  a  private  line  two  and  a  quarter  miles  in  length  leading  out  of  it  at  Mill, 


*  See  Appendix,  p.  42.  f  Greenwell  and  McMutrie. 
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constructed  by  the  Westbory  Iron  Company  for  the  conveyance  of  the  mineraU  from  their  Nubury 
CoUiery/* 

*^  It  Ib  from  the  lower  subdivision  that  the  furnaces  at  Ashton  Valet  near  Bristol^  and  at  Westbury 
and  Seend  in  Wilt8hire4  a&d  the  mai^  small  iron  works,  forges,  &;c.  throughout  North  Somersetshire 
and  the  adjoining  counties  derive  their  chief  supplies  of  fiiel.§ 

FniCfifiL 

Camerton  ColUery^    Large,  95.  6d,  78.  76<i.  Retail,  10«.  6d,  9*. 

Small,  3«.  „       Zs.  6d 

Timsbury  Works,     Lar^e,  9*.,  Is,  „       10«.  lOrf, 

SmtJl,  3^.  ,,       3«.  4d 

Nailsea  Coalfield. 

The  workings  in  this  coalfield  are  now  yery  unimportant,  although  a  good  deal  of  coal  has  been  Naiisea  coalfield. 
removed  in  former  years.     A  great  many  pits  have  been  sunk,  and  the  coal  worked  on  the  Whitens 
team  on  the  north  (the  principal  seam  in  the  second  or  Nailsea  series),  the  upper  seam  called  Grace^s 
vein  occupying  a  very  small  area  of  the  Nailsea  basin. 

For  some  years,  however,  two  collieries  only,  Nailsea  Works,  White  and  Company,  Nailsea  Heath 
New  Works,  Bowen  and  Morgan,  have  been  worked. 

Tons. 

In  1863,  the  Nailsea  Worlaa  produced  ....  22,295 

1864  „  „  •  .  .  -  83,234 

1866  „  „  ...  .  17,674 

1866  „  „  .  .  •  .  23,224 

1867  „  „  to  August  6th,  from  Lord 
Bath's  land  only,  when  the  coUiery  was  worked  out  and 
abandoned,  probably  as  much  more  was  obtained  -  -     6,966 

The  Nailsea  Heath  New  Works  is  therefore  the  only  colliery  now  in  activity,  and  from  this 
colliery  in  the  past  year  nearly  20,000  tons  of  coal  were  raised, 

DiSTBIBUTION  Ain>  USES. 

Tons. 
The  glass  "Works  consumed     -  -  -  .  15,500 

Sales  in  the  country  around  -  -  -     3,000 

Engine  coal  and  pit  fires  -  -  -         -     1,000 

Colliers'  allowance      -----       250 
^  The  Royalty  paid  at  Nailsea  Heath  pit  is  6d.  per  ton^ 
The  aelliTiff  prices,  large,  12&  Qd,  and  10^.,  small  4«.  6dl  per  ton, 

Devonshibe. 
BovEY  Coal,  or  Bovet  Tracby  Lignite. 

This  deposit  is  found  near  the  village  of  Bovey  Tracey,  about  eleven  miles  south-west  of  Exeter,  .Bovv^Trarey 
spread  over  a  district  known  as  Bovey  Heathfield,  beneath  an  accumulation  of  gravel  mixed  with  ^^^' 
clay  and  aand; 

The  first  published  notice  of  this  lignite  appears  to  have  been  in  1760,  when  the  Bev.  Dr.  Jeremiah 
Miller  communicated  his  views,  and  gave  a  description  of  the  beds  to  the  Bo3ral  Society.||  Attention 
having  been  called  to  this  lignite,  the  beds  have  been  the  subject  of  frequent  examination ;  but  the 
whole  question  has  never  been  so  thoroughly  answered  as  it  has  been  by  Mr.  Wm.  Pengelly  in  the 
memoir  already  referred  to. 

According  to  Lyson,  this  lignite  was  firist  worked  for  use  early  in  the  last  century .f  He  does 
not  give  his  authority  for  this  statement,  and  the  prbbabiUty  is  that  for  use  in  the  cottages  around 
BoYey  Tracey  small  quantities  were  obtained  at  even  a  much  earlier  date. 

In  1772  a  pottery  was  established  at  Ideo,  which  pottery  was  abandoned  m  1837. 

In  1797  Dr.  Maton**  described  those  deposits,  apparently  £rom  actual  observation.  He  states  that 
the  pits  were  about  80  feet  deep,  and  that  the  lignite  was  worked  to  supply  fuel  for  the  pottery. 

In  1812  another  pottery  was  established  near  Bovey  Tracey,  which  is  still  in  active  operation. 
This  was  formerly  called  Policy  Pottery,  from  the  coal  pits.    The  lignite  is  locally  called  Folley  coal. 

The  production  of  lignite  has  varied  considerably  in  difierent  years.  The  following  returns  have 
been  obtained,  and  they  are  the  only  ones  on  which  reliance  can  be  placed. 

Tons. 
In  1853  the  quantity  raised  was         ...  18,633 

1856  „„-•--     3,850 

1857  «  „  -  -  -     5,600 

1867  „  „  .  .  -        .     1,368 

1868  „  «  -  -  -     1,383 

*  Greenweli  and  McMurtrie.  f  Works  abandoned. 

i  ABfaton  Vale  akQ  \m.  coal  from  their  ova  coUiety..  §  Seward  W^  Briee^  B.A., «  The  Coalfidd  of  Norlh  SomersetBhire." 

if  Mr.  Pengelly,  in  his  memoir  on  "  The  lignites  and  Clays  of  Bovey  Tracey."    Transactions  of  the  Royal  Society,  vol  163, 

port  2,  p.  lOO,  ^ves  a  list  of  17  anthois  who  havQ  ^tten  oa  the  *^  Bovey  coaL" 

T  2Caigna  Sntauda,  DeyoBshire,  p.'  ccxcii,  **  «  OhfleryatlQnB  on  the 


western  cooaties  of  Bngland." 
Q4 
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▲5TH1UCITB, 


JBoTeyTnc<^  Of  the  quantity  produced  in  the  two  last  years  about  a  quarter  has  been  used  by  the  peasantry. 

*****  In  1853  the  pottery  kilns  were  fired  with  lignite.    At  present  (1869)  there  is  not  any  used  in  the 

earthenware  kilns ;  the  small  quantity  which  is  consumed  is  used  at  the  brick  works.  Steadily  as 
coal  has  become  cheaper,  owing  to  increased  facilities  for  transit,  the  quantity  of  lignite  employed  in 
the  works  has  diminished.  ^    ^  '     ^ 

For  heating  the  kilns  there  are,  it  is  stated,  some  advantages  in  the  use  of  lignite.  The  heat  is 
said  by  the  workmen  to  be  great,  and  this  fuel,  according  to  them,  **  throws  the  heat  much  further 
than  coal  does."  This  can  only  mean  that  the  fuel  bums  more  rapidly ;  that  the  combustion  is  more 
intense  than  that  produced  by  common  coal.  Indeed  we  learn  that  it  requires  that  four  times  the 
body  of  fire  should  be  kept  up ;  that  it  bums  rapidly,  and  that  the  labour  of  supplying  the  fires  and 
removing  the  ash  is  very  great. 

This  fuel  is  used  in  small  quantities  in  the  cottages  of  the  neighbourhood,  but  the  disagreeable 
smell  which  it  gives  out  in  burning  renders  it  objectionable.  None  of  the  Bovey  lignite  is  sent  out 
of  the  neighbourhood. 

In  a  company  who  were  engaged  in  working  the  deposits  of  iron  ore  in  the  neighbourhood  of 

Ilsington  proposed  to  use  this  Bovey  lignite  for  smelting  the  ore.  Two  blast  furnaces  were  com- 
menced, but  ere  they  were  completed  the  company  was  dissolved,  and  the  experiment  therefore  of 
using  this  lignite  for  iron  smelting  was  never  tried.  Some  information  on  this  point  will  be  found 
in  connexion  with  the  accounts  given  of  the  attempts  to  utilize  the  Irish  peat. 


BiDEFOBD  Anthracite. 

The  only  other  description  of  coal  which  has  been  worked  in  Devonshire  is  the  culm  or  anthracite 
ofBideford. 

Beds  of  anthracite,  accompanied  by  black  shales  and  sandstones,  and  very  irregularly  interstratified 
with  them,  stretched  across  the  country  from  Greenacliff,  through  Bideford,  and  by  Alverdiscot,  towards 
Chittlehampton.  There  are  evidences  that  those  culm  deposits  were  worked  along  their  outcrops  at 
some  probably  very  early  period.  Many  old  workings  have  been  from  time  to  time  discovered ; 
some  of  tiie  pits  having  been  carried  to  depths  of  from  8  to  10  fathoms.  Probably  the  miners,  with 
the  primitive  appliances  of  those  days,  were  unable  to  go  any  deeper,  owing  to  the  accumulation  of 
water  in  the  workings. 

No  authentic  account  of  the  working  of  this  anthracite  exists  prior  to  Lyson,*  who  tells  us  that  in 
the  middle  of  the  eighteenth  century  &e  culm  beds  near  Eastacot  were  extensively  worked  A  pit 
here  was  reopened  in  1790,  and  abandoned  in  the  following  year,  when  the  depth  to  which  it  had  been 
carried  is  stated  to  have  been  25  fathoms,  and  the  quantity  of  anthracite  produced  equal  to  nearly 
900  bushels  a  week.  As  this  would  be  equal  to,  at  least,  1,500  tons  a  year,  there  are  good  reasons 
for  believing  this  to  be  an  exaggeration. 

Sir  Henry  de  la  Beche,  writing  in  1838,  says,  ^'Culm  or  anthracite  miners  are  now  at  work  a 
mile  on  the  east  ofBideford."  Quoting  a  manuscript  of  Mr.  John  Bundle,  M.P.,-a  proprietor,  the 
same  authority  informs  us  that  the  eastern  mine  produced  about  ^'  700  bushels  or  58  tons  of  anthra- 
cite per  week."  There  is  evidently  some  error  here,  tfrising  no  doubt  from  the  great  uncertainty 
existing  as  to  the  weight  of  a  bushel  of  coal.  The  ordinary  bushel  was  estimated  at  59  pounds 
avoirdupoise, but  the  Cornish  heaped  bushel  of  coal  was  86  pounds;  the  latter  would  only  give  26  tons 
.18  cwt,  or  about  1,400  tons  a  year.  "From  the  Western  mine  about  1,600  tons  were  raised  in  one 
year.^t  We  are  indeed  left  in  considerable  doubt  as  to  the  actual  weight  of  anthracite  produced  from 
those  beds. 

"  The  middle  or  great  anthracite  bed,  upon  which  all  the  chief  workings  have  been  carried  on,  is 
described  as  varying  from  6  inches  to  14  feet  in  thickness,  the  average  being  about  7  feet.  As  far 
as  had  been  seen  or  heard  of  this  bed,  it  had  everywhere  been  removed  by  old  workings  to  the  depth 
of  8  or  10  fathoms."} 


Production. 


In  1856. 
In  1857. 


Return  of  Anthracite 


-  5,036  tons. 

-  4,173  tons. 


u^^  This  fuel  was  at  one  time  extensively  used  at  Greenacliff  in  Barnstable  Bay  to  bum  with  the 

limestone  brought  there  from  South  Wales. 

A  variety  of  the  anthracite,  probably  formed  from  decomposed  portions  of  it,  has  long  been  raised 
near  Bideford,  and  employed  as  a  pigment.  Lysons  says  it  was  used  in  Plymouth  in  1822;  and 
Mr.  Dingle,  Mayor  of  Bideford,  1868,  writes,  *^  The  black  paint  is  stUl  raised  and  sold." 


Distribution  of  coal  from  Gloucestebshise  and  Somebsetshibb. 


Table  No.  H 
P.M. 


The  following  summary  of  the  tables  given  in  the  appendix  show  that  in  the  shipments  from  Glou- 
cester, since  1851,  increase  coastwise  has  been  71,644  tons,  and  the  foreign  shipments  6,025  tons, 
the  total  increase  being  77|689  tons,  or  an  increase  per  cent.  90.02  between  1851  and  1860.  Since 
1861,  or  in  nine  years,  the  increase  coastwise  has  been  2,082  tons.  In  the  same  period  there  has 
been  a  decrease  in  foreign  shipments  of  4,152  tons.    A^total  decrease  is  however  shown  of  2,070  tons. 


*  Geological  Report  on  Ck>ravall,  Devoiuhire,  and  West  Sonenet,  1839. 


fDelaBeohe. 
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Shipments  from 

I  Gloucester - 

— 

Gloucester 
shipments. 

Tear. 

Shipments 
Coastwise. 

Shipments 
Foreign. 

Total 
Shipments. 

Increase  of 

Shipments 

over  previous 

10  years. 

1851  to  I860 
1861  to  1869 

Tons. 
1,091,423 
1,497,600 

Tons. 

18,536 

20,510 

Tons. 
1,109,959 
1,518,110 

Tons. 
18,752 
408,151 

for  nine  years.     Or  supposing  the  shipments  of  1870  to  be  about  the  same  as  those  of  1869,  or 
163,782  tons,  the  increase  in  the  10  years  would  be  571,933  tons. 

The  shipments  of  coal  from  Bristol  during  the  same  period,  show  that  since  1851  there  has  been 
a  decrease  coastwise  of  888  tons,  but  an  increase  in  foreign  shipments  of  258  tons.  There  is  a  total 
decrease,  however,  within  the  10  years,  of  630  tons,  or  a  decrease  per  cent.  5.46.  Since  1861,  or 
within  the  nine  years,  there  has  been  an  increase  coastwise  of  32  tons,  and  a  decrease  in  foreign  ship- 
ments of  8,020  tons,  showing  a  total  deciease  8,896.     Decrease  per  cent.  9.27. 


Year. 


1851  to  1860 
1861  to  1869 


Coastwise. 


Foreign. 


Total 
Shipments. 


Increase  cf 

Shipmenti; 

over  previc  is 

10  years. 


Tons. 
14,002 
4,094 


Tons. 
102,944 
86,480 


Tons. 
116,946 
90,574 


Tons. 
4,400 


Decrease  of 

Shipments 

from  previous 

10  years. 


-  —    Appendix  Table. 
No.  95,  p.  94. 


Tons. 
26,372 


Railway  Distribution  and  Canal. 

^e  Gbeat  Westebn  Railway  : — 

For  the  year  1866'  the  Great  Western  Railway  Company's  officers  famished  for  the  use  of  the 
Royal  Commission  the  most  detailed  statement  of  their  coal  traffic,  giving  the  total  quantity  of  coal 
carried  by  them ;  the  several  quantities  left  at  each  of  the  stations  on  their  line ;  and  those,  also, 
which  were  forwarded  to  other  stations  beyond  the  Great  Western  Railway.  We  are  not  at  liberty 
to  publish  all  those  minute  details,  for  reasons  which  will  be  obvious  to  every  one ;  but  they  enable 
us  to  trace  out  the  distribution  of  the  Radstock  coal  by  railway  with  great  precision. 


Great  Western 
Bailway. 


Tons. 

201,275 

10,673 


Tons. 


211,948 


In  1866  the  Great  Western  Railway  received  for  stations  on  their  line 
For  stations  beyond  their  line  .  -  .  - 

In  1868  the  tonnage  of  coal  forwarded  from  the  Radstock  coalfield  was  254,134  tons. 

By  the  Great  Western  system  the  Radstock  coal  is  sent  as  far  north  as  Stow-on-the-Wold.  5,739 
tons  are  left  at  Chippenham,  and  between  Chippenham  and  Paddington,  which  receives  12  tons  of 
coal,  13,101  tons  are  distributed;  while  between  the  same  town  and  Bristol  11,938  tons  are  left. 
Between  Bath  and  Reading,  on  the  Berks  and  Hants  line,  49,058  tons  are  left.  Between  Frorae  and 
Wells,  and  Portland  and  Bridport,  on  the  Wells,  Somerset,  and  Weymouth  line,  58,072  tons  are 
delivered*  Between  Trowbridge  and  Salisbury  58,637  tons  and  4,118  tons  are  distributed  in  small 
quantities  at  various  unimportant  places  a  few  miles  from  the  main  line.  Oa^the  South-western, 
between  Salisbury  and  Portsmouth,  385  tons  are  left.  Between  Salisbury  and  Feniton  (in  Devonshire, 
which  is  the  most  westerly  point  to  which  this  coal  is  carried,)  on  the  South-western  extension,  and 
Salisbury  and  Yeovil  line,  12,386  tons.  Between  Southampton  and  Dorchester,  857  tons ;  and  the 
renudning  8,645  tons,  which  are  sent  from  this  coalfield  by  the  Great  Western  system,  is  distributed 
in  variotls  small  quantities  at  towns  not  situated  on  either  of  the  above-Qamed  lines,  the  largest  quantity, 
174  tons,  being  left  at  Grately ;  the  total  quantity  carried  by  the  Great  Western  system  being 
222,948  tons. 


The  Midland  Railway  in  1856  carried  from  Gloucestekshibk  collieries* — 

Tons 


From  Tewkesbury    - 

„  Gloucester 

„  Yate    -     .     • 

„  Shortwood 

„  New  Engine  - 

„  Coal  Pit  Heath  - 

„  Cook's  Pit     - 

,,  Bristol  ~  - 


1848S,  YolUI. 


R 


103 

2,766 

8,S60 

7,167 

6,950 

58,677 

52,678 

344 


Midland 
BaQway. 
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The  Midland  Kailwat  in  1866  received  the  foUowing  quantities  of  coal  from  this  field  at  the 
stations  named : — 

Tons. 
Frocester  -  -  -  -  164 

Cam  -----  114 

Dursiey  -  -  -  -       2,615 

Berkeley  ....  904 

Charfield  ...  .     10,583 

Wickwar  -  -  -       3,244 

Yate      -  -  .  .  •       2,264 

Stapleton  -  -        -    -  -       2,484 

Bristol  ...  ,  208,373 


Total  in  1866 230,745 

„        1867  .  •  .  .  226,643 4,102  tons 

„       1868        


The  Bbistol  and  Exeter  Railway. — It  has  not  been  possible  to  obtain  the  quantity  of  ooal 
passing  over  this  line. 

* 

^th  Devon  The  South  Devon  Railway. — The  Cornwall  Railway  and  the  West  Cornwall  Railway 

^^*  obligingly  furnish  the  following  return  : — 

Coal  conveyed,  year  ended  30th  June  1868  : — 

Tons. 
Over  South  Devon  Railway  ...     56,718 

Over  Cornwall  Railway  -  -  -     10,668 

Over  West  Cornwall  Railway  -  -  -    76,919 

Total  -  -  -  143,205 

Coal  consumed,  year  ended  30th  June  1868,  on  South  Devon  Railway ; 

At  Stat\ons  -  -  -  . 

Office 

Engineer  •  -  -  - 

Total 

O  n  Cornwall  Rulway  ; — 

Stations  and  carriage  shops 

On  West  Cornwall  Railway : — 

Stations  ... 

Total 

Coal  consumed  in  locomotive  departments  on  South  Devon,  Cornwall, 
and  West  Cornwall  Railways 

Total  -  -  .  20,762  11 


^^'■'*^'  Canal  Distribution. — The  Kennet  and  Avon  Canal  and  River  Avon. 

The  number  of  tons  of  Somersetshire  coal  carried  in  the  year  ending  January  1869,  74,748  tons* 
The  principal  quantities  were  distributed  as  follows : 

Tons.  Tons. 

Passing  eastward  from  the  Somersetshire  Coal  Canal  Junction,  total  -  -    54,615 

Bradford  on  Avon  received     -  .  -  10,1 20 

Semington  (Wilts  and  Berks  Canal  Jimction)  1,039 

Wilts  and  Berks  Canal  -  -  26,358 

Seend      -  -  -  .  ..        •         1,928 

Devizes  -        '    -  -  -  -  955 

Newbury  -        .    -  .  .         1,009 

Reading,  and  short  of  London  ,     •         1,801 

Passing  westward  from  Dundas  Aqueduct,  total  -  '         .  -  -    20,133 


Tons.    CTftfc 

-  177    5 

-  25    0 
•     134     6 

-     336 

11 

-  171 

-  25 

0 
0 

-     63^  11 

20,220 

0 
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This  waa  distributed  to—  owmh. 

Tons. 
Bathampton        -  -  -  -         -  183 

Bath  --...-        7,132 
Do.  gas  works    -  -  -  *        -       11,764 

Hanham  for  Bristol     -  -  -         1,054 


74,748 


Of  Glouobstebshibe  coal,  the  Eeknbt  and  Avon  Canal  and  the  Biyer  Ayok  distributed  in 
1869  from  Hole  Lane  Colliery,  Warmlej,  near  Bristol,  vift  Avon  and  Gloucester  Tramway  and  Biver 
Avon — 

Tons, 

^^sfu^arcf  to  Hanham  for  Bristol              -             -             -  7,418 
Easitoard  from  Golden  Valley  Colliery  vi&  Biyer  Avon 

and  Eennet  and  Ayon  Canal                    -            -        -  1,379 

Westward  for  Bristol       -             -            .             ,            .  300 

From  Parkfield  Colliery  vi&  Biver  Ayon. 

Eastward  from  Hanham  to  Bath  Gtisworks          -            -  9,051 
Eastward  from  Hanham  yi&  Biyer  Ayon  and  Kennet  and 

Canal              ......  i,564 

This  ooal  was  distributed  between  Keynsham,  Bath,  Seend,  and  Deyizes,  and  the  Wilts  and  Berks 
Canal. 

Abstbaot. 

Somersetshire  coal :  Tons.        Tons. 

Eastward        ....    54,615 
Westward  ....     20,133 


Gloucestershire  coal : 

Eastward        ...  -     10,430 

Westward  .  -  -        .      7,718 


74,748 


18,148 


Other  coal : 

Eastward 1,664 


94,460 


Someesbtshibe  Coal  Canal  Navigation.  5S3I*****^ 

The  quantity  of  coal  carried  by  this  canal  in  1868  was  75,336  tons. 

This  is  distributed,  on  the  line  oF  the  Kennet  and  Avon  Canal  to  Beading ;  on  the  line  of  the 
Wilts  and  Berks  Canal  to  Abingdon ;  on  the  line  of  the  North  Wilts  Canal  to  Cricklade  ;  on  the 
line  of  the  Eennet  and  Avon  Canal  and  the  Biver  Avon  to  Bath  and  (very  slightly)  to  BristoL 

Gloucesteb  and  Bebeielet  Canal  from  the  26th  March  1868  to  25th  March  1869.  BSSf^^oSi 

Stroud  Canal  and  Severn  : 

By  coastinff,  to  Gloucester,  3,295  tons. 

Severn  to  Sloucester,  26,438  tons,  from  South  Wales  and  the  Forest  of  Dean.* 

Coal  from  Gloucester  to  Stroud,  5,932  tons. 

The  Wilts  and  Bebks  Canal. 

The  quantity  of  coals  carried  upon  this  canal  in  the  past  year  (1868)  was  27,137  tons. 

These  coals  come  from  the  yarious  pits  in  Somersetshire^  pass  along  the  Somerset  Coal  Canal,  and 
then  into  the  Kennet  and  Avon  Canal  at  Dundas,  and  from  thence  to  Lemington,  near  Melksham,  on 
the  Wilts  and  Berks  oanal,  and  are  unloaded  at  the  different  places  between  that  point  and  Abingdon 
it  joins  the  Thames. 

*  The  following  is  in  reply  to  an  inqmrj  relatiye  to  the  Gloucester  shipments,  obligingly  furnished  by  the  Gloucester  and 
Berkeley  Canal  C^pany  : 

"  I  haye  to  inform  you  that  there  is  little  or  no  coal  shipped  from  Gloucester  itself.  The  return  that  has  been  made  you  has, 
doubtless,  relation  to  the  little  harbour  of  Lydney,  which  is  within  the  Customs*  Port  of  Gloucester,  and  from  which  a  large  amount 
of  coal  is  annually  sent.  The  whole  of  this  has  been  raised  in  the  Forest  of  Dean,  lying  immediately  behind  Lydney.  What  little 
coal  we  do  ship  here  is  also  from  the  Forest  of  Dean,  the  Stafford  and  Shropshire  coal  brought  down  here  being  wholly  used  for 
local  consumption.  I  have  ascertained  from  the  Custom  House  here  that  the  return  made  you  as  Jrom  the  Customs*  Port  is 
substantially  trustworthy  and  accurate.  The  16,000  tons  you  speak  of  as  carried  by  the  Great  Western  Railway  Company  was 
not  shipped  here.    I  imagine  it  was  en  route  for  Southampton,  but  of  this  I  cannot  speak  with  any  certainty.'' 
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South  Wales 
coalflell. 


Appendix,  p.  41, 
46.  Ao. 


MONMOUTHSHIRE,  GLAMORGANSHIRE,    CARMARTHENSHIRE,  and 
PEMLROKESHIRE,  commonly  called  the  South  Wales  Coalfield. 

This  coalfield  is  the  largest  in  England,  and  has,  with  one  exception,  a  greater  vertical  thickness 
than  any  known  coalfield  in  the  world.  Its  greatest  length,  from  Pontypool  in  the  east  to  Kidwelly 
on  the  west,  is  about  54  miles.  From  Llantrissant  on  the  south  to  Tredegar  on  the  north  the  distance 
is  about  18  miles.  A  series  of  sections  are  given  by  the  Geological  Survey,  which  fully  illustrate  the 
conditions  of  this  remarkable  coalfield  * 

Mr.  Hull  gives  the  superficial  area  of  this  coalfield  as  906  square  miles,  the  greatest  thickness  of 
coal  measures  with  coals  10,000  feet>  and  the  number  of  coal  seams  from  two  feet  upward  as  25,  giving 
84  feet  of  workable  coaLf 

The  number  of  working  collieries  in  this  district  are  as  follows  : 

Monmouthshire. — The  inspection  district  of  Mr.  Lionel  Brough 
Glamorganshire,  Eastern  edge. — Ditto      -  .  -  -         - 

Ditto  The  inspection  district  of  Mr.  Thomas  E.  Wales 

Pembrokeshire. — ^Ditto  .-•--. 

Carmarthenshire. — Ditto  ------ 


73  collieries. 

21 

» 

218 

n 

16 

» 

60 

99    . 

388 

» 

AppaiidixNo.9d.       In  the  Appendix  will  be  found  a  list  of  the  anthracite  collieries ;  of  the  district  commencing  at  the 
P-***  top  of  the  Neath  Valley,  and  following  the  north  crop  downwards  to  Kidwelly  from  east  to  West 

and  also  of  the  collieries  in  Pembrokeshire. 


Coal  Peoduction. — The  total 

production  of  all  these  collieries  since 

1860  has  been 

L  as  follows : 

1860. 

1861.              1862. 

1868. 

1864. 

1865. 

1866. 

1867. 

1868. 

1809. 

1870. 

MonmouthBhire 

edge   '         •          •      - 
Glamorganshire— 
Aberdare  District 
Merthyr  District-       - 
South  Crop,  4c. 
Pembrokeshire      -          -") 
Carmarthenahire      -      -i 

Tons. 
8,800,760 

200,000 

1,764,813 

850.000 

1,800,000 

1.850,000 

Tons. 
4^650,000-^ 

825.000; 

1.790,000 

925,000 

1,875,000 

2^00,000 

Tons. 
8,760,000 

2,214,455^ 

075,000 
2^100,000  ' 

1,260,000 

Tons. 
4,075.000 

6,917/Wl* 

Tons. 
4^026.600 

Q,d48,000t 

Tons. 
4,126.000 

8.681,8861 

Tons. 
4.4tf,000 

9,876,448 

Tons. 
4^.600 

9.092.800 

Tons. 
4,250.600 

8»950.600 

Tons. 
4^876.156 

Tons. 

Not 
complete. 

•  The  detail  return  givefr- 

Tons. 
Merthyr        ---...-      812,778 
Gellygare  •-.-...      630,066 

Aberdaro       -------    2,148,960 

Llanwonno        -  •  -  •  •  •        •      208,288 

Lower  end  of  Taff  Vale  and  L]Antwityadre.&c.    •  •  •      141,000 

South  outcrop  to  Neath       -        -  •  •  •        -      656,000 

Neath  and  Yale  of  Neath         .....      906,000 

Olynoorrwff      -  -  .  -  .  .        86.000 

Pembrokeshire  and  Carmarthen  •  1,041.000 

Total      ....   6,917,081 


186i.t 


JUauelly,  Carmarthenshire.   Partly  shipped  at  LlaneUy  and  partly 

used  for  iron  works      -----* 
Neath,  Glamorganshire.    Shipped  at  Swansea.  Neath,  and  Brit-on 

Peny,  and  used  for  iron  and  copper  works  -  -  - 

Swansea,  Glamorganshire    Partly  shipped.    Bulk  used  for  iron  and 

copper  works  ------- 

Briton  Perry,  Glamorganshire.   Large  shipped;  small  used  for  iron 

and  copper  works  -  -  -  -  •         - 

Pontypnd,  Rhondda  Valley,  Glamorganshire.    Large  shipped ;  small 

used  for  iron  and  copper  works.    Nearly  all  shipped  at  (^rdiff 
Meri.hyT,  Bhondda  Yalley.    Some  shipped  at  Swansea  and  Cardiff ; 


principally  used  at  iron  works 
Navigation  near  Alxjrdare.    Shipped  at  Cardiff  and  Swansea  - 

Pembrokeshire.    Used  in  surrounding  district  for  household  pur- 


poses   - 

Glysaer  near  Herthyr.    Shipped  at  Cardiff  and  Newport     - 
Brid^nd,  Glamorgan.   A  little  shipped  at  Cardiff  and  Swansea,  but 

nnndpaUy  used  for  iron  making  -  -  •  -  - 

Aberdare  IWsh.    Shipped  at  Cardiff  and  Swansea.    Used  at  iron 

works  ---••-. 


Tons. 
486,245 
928.275 
681,667 

80.629 

768.699 

1,216.457 


145,797 
57.828 

412.503 

2,049^2 


Anthracite 
Ditto 


1       6,04^000 
from  Pembrokeshire  and  Carmarthenshire    - 


Total 


1866.t 


Tons. 

469a2S 

64U79 

671.868 

116,000 

1.04M89 

1,428,609 
871.416 

80,735 
119,399 

997.711 

1,976,864 


7,011.607 
609:475 
110,854 


8,681.886 


The  Cardiff  Chamber  of  Commerce  has  furnished  the  following  valuable  information  as  to  the 
steam  coal  raised.      There  are  five  parishes — Aberdare,  Merthyr,  Gellygaer,  Ystraddyfodwg,  and 

*  See  <*  Fonnation  of  Rocks  in  South  Wales  and  South-western  England."— Sir  Hy.  Be  la  Beche,  C.B,,  Memoirs  of  Geolpgieai 
Survey.    Vol.  I. 
t  "  The  Coal  Fields  of  Great  Britain,"  by  Edward  Hull,  KA. 
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Llanwoimor 
were  in — 


-in  which  this  deecription  of  coal  is  produced  for  sale,  and  the  quantities  so  produced  2^"^^*™ 


1863 
1864 
1865 
1866 
1867 


TODB. 

2,370,649 
2,390,308 
2,449,123 
2,822,683 
2,994,466 


The  quantities  of  bituminous  coal  raised  for  sale  in  the  same  period  were — 

Tons. 

1863  .     .     -    -   518,052 

1864  -     -     .   703,634 
1866   .     -     -    .  1,193,270 

1866  .     -     -  1,297,100 

1867  ....  1,269,460 

This  bihiminou9  coal  was  not  raised  for  steam  generating  purposes. 

The  quantities  of  coal  produced  by  the  ironmasters  for  the  purposes  of  consumption  in  the  manu- 
facture of  their  own  iron — 


In  1863 
1864 
1865 
1866 
1867 


TODB. 

1,125,721 
1,085,587 
1,056,144 
1,012,313 
981,850 


The  foregoing  figures  are  taken  from  the  returns  made  by  the  collectors  of  poor  rates  within  the 
several  parishes. 

The  following  returns  will  have  an  especial  interest,  as  showing  the  progress  of  the  coal  production 
of  important  districts  in  South  Wales  in  each  year,  from  the  parish  returns  : 

Coals  raised  in  the  Pabish  of  Abebdabe. 


Year. 


1844 

1845 

1846 

1847 

1848 

1849 

1850 

1851 

1852 

1853 

1854 

1855 

1856 

1857 

1858 

1859 

1860 

1861 

1862 

1863 

1864 

1865 

1866 

1867* 

1868 

1869 


Twelve  months  ending  December 


» 

n 
J> 

>9 
59 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 


99 

99 
99 
99 
99' 
99 
99 
99 
99 
99 
99 


99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 


Tons. 
176,953 

192,950 

223,934 

269,116 

396,378 

434,207 

477,208 

555,708 

680,259 

832,274 

1,008,938 

1,203,847 

1,450,955 

1,447,277 

1,408,388 

1,632,782 

1,754,813 

1,790,771 

2,214,455 

2,148,969 

2,048,472 

1,976,364 

2,185,571 

2,052,229 

2,053,509 

2,141,624 


Increase 

and 
Decrease. 


Tons. 
+ 

+  15,997 
4-  30,984 
+  45,182 
+  127,262 
+  37,829 
4-  43,011 
+  78,500 
+  124,551 
-f  152,015 
+  176,709 
4-  194,864 
4-  247,108 

-  3,678 

-  38,889 
4-  224,394 
4-  122,031 
4-  35,958 
4-  423,604 

-  65,486 

-  100,497 

-  72,108 
4-  209,207 

-  133,342 
+  1,280 
4-  88,115 


R  3 


See  Appendix 
,  No.  97.  p.  96,  for 
retumi  in  detail 
for  1869.    The 
other  detailed 
vetnmifor 
aeveraijean 
willbeftmndia 
MumiAL 
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Abebdabe  Coal  Salbs^  distinguishitig  the  Coals  used  in  Ibon  Manufactubb. 


Tear. 

Exported. 

Used  in 
Iron  Works. 

Total. 

Tons. 

Tods. 

Tons. 

1861 

1,601,713 

189,058 

1,790,771 

1862 

1,999,176 

215,279 

2,214,465 

1863 

1,904,275 

244,694 

2,148,968 

1864 

1,851,632 

196,840 

2,048,472 

1865 

1,756,688 

219,676 

1,976,364 

1866 

1,968,932 

216;639 

2,185,671 

1867 

1,943,975 

108,245 

2,052,229 

1868 

1,984,336 

69,173 

2,053,609 

1869 

2,068,570 

73,054 

2,141,624 

From  the  Pabibh  of  Llakwonno,  in  the  Pontypridd  Union,  Gkmorgan,  we  have  a  return  of  Coal 
from  the  Year  1843,  when  Coals  were  first  rated  to  the  Poor  Rates  of  this  Parish. 


See  Appendix 
No.  9$  p.  96  for 
deUUl^lSae. 


Coal  raised  in  the  Tear  1843  - 
1844 

1846  - 
,;                     1846 

1847  - 
„                     1848 

„  1849  - 

„  1850 

„  1851  - 

1852 
1853  - 
1864 
„  1855  - 

1856 
1857  - 
„  1858 

„  1859  - 

1860 
1861  - 
1862 
„  1863  - 

1864 
„  1866  - 

1866 
1867  - 
1868 
1869  - 


Tods. 

9,300 

11,830 

19,200 

30,000 

44,500 

68,067 

47,966 

42,880 

60,568 

122,283 

175,382 

134,202 

99,873 

116,721 

116,109 

99,203 

118,637 

110,220 

277,869 

289,820 

293,288 


396,051 
367,052 
361,921 
379,170 


CoAii  worked  in  the  Pabibh  of  GtELLioaeb. 
The  assistant  overseer  can  only  supply  the  quantities  worked  since  the  year  1860, 


Sen  Appendix 
Mo.  10  and  100, 
p.  87,  ft>r  details 
of  1887, 1868,186s. 


1860 

1861 
1862 
1863 
1864 


Tons. 
716,156 
584,462 
691,468 
639,055 
764,521 


1865 
1866 
1865 
1868 
1869 


Tons. 
793,77^ 
866,896 
891,578 
807,424 
896,118 


Account  of  Coal  raised  in  the  Pabish  of  YsTBAi>YFOi>wa  from  the  1st  of  January  to  the  Slat  of 


December,  viz. : — 


Bee  Appendix 
No.  101,  p.  98^ 
for  detail  of 
Tstcadjfodws. 


Total  for  the  Year  1863 
1864 
1866 
1866 
1867 
1868 
1869 


if 


Tons. 
339,261 
426,489 
496,769 
649,828 
827,271 
981,787 
1,070,731 


Anthracite. — This  appears  to  be  the  fitting  place  to  introduce  some  notice  of  anthracite  {avBpa^j  coal.) 
A  variety  of  coal  containing  a  larger  proportion  of  carbon  and  less  bituminous  matter  than  common  coaL 

^^  We  see  the  same  series  of  coal  beds  becoming  so  altered  in  their  horizontal  range,  that  a  set  of  beds 
bituminous  in  one  locality  is  observed  gradually  to  change  into  anthracite  in  another.    Taldng  the  coal 
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measures  of  South  Wales  and  Monmouthshire,  we  have  a  series  ot  accumulations  in  whidi  the  coal  beds 
become  not  only  more  anthracitic  towards  the  west,  but  also  exhibit  this  change  in  a  plane  which  may 
be  considered  as  dipping  south-south-east  at  a  moderate  angle,  the  amount  of  which  is  not  yet  clearly 
ascertained,  so  that  m  the  natural  sections  afforded  we  have  bituminous  coals  in  the  high  groimds  and 
anthracitic  coals  beneath.  This  fact  is  readily  observed  either  in  the  Neath  or  Swansea  valleys,  where 
we  have  bituminous  coals'on  the  south,  and  anthracite  on  the  north ;  and  more  bituminous  coal  beds 
on  the  heights  than  beneath,  some  distance  up  these  valleys,  those  of  the  Nedd  and  Tawe.  Though 
the  terms  bituminous  coal  and  anthracite  have  been  applied  to  marked  differences,  the  changes  are  so 
^adual  that  there  is  no  sudden  modification  to  be  seen.  To  some  of  the  intermediate  kinds  the  term 
*  free  burning'  has  been  given,  and  thus  three  chief  differences  have  been  reoognized.* 

The  term  culm  is  applied  both  to  an  inferior  kind  of  anthracite  only  worked  for  making  lime,  or  for 
mixing  with  clay,  and  to  the  small  pieoes  of  good  anthracite  obtained  in  working  the  true  anthracite 
beds,  and  the  term  culm  is  applied  generally  to  anthracite  in  our  parliamentary  returns.  It  is  also 
call^  blind  coal,  Glance  coal^  and  Kilkenny  coal. 

There  are  three  very  distinct  ^'  trades  "  in  anthracite.  There  is,  first,  that  where  the  coal  is  sold 
exactly  as  it  is  worked,  ^  through  and  through,"  as  it  is  termed,  or  through  culm,  which  is  used  entirely 
for  lime-burning.  This  coal  is  not  of  so  pure  a  kind  as  that  from  which  the  large  coal  is  picked  out, 
and  is  sometimes  called  bastard  stone  coal.  The  trade  in  the  Neath  district  is  entirely  of  this  kind. 
In  Swansea  and  Llanelly  it  is  partly  of  this  kind,  and  partly  of  the  kind  where  the  large  coal  is  picked 
out,  and  sold  as  stone  coal  for  the  various  purposes  to  which  that  coal  is  appHed,  leaving  tlie  small  to 
be  shipped,  also  for  lime-burning  purposes,  under  the  name  of  stone  coal  culm.  In  PembroKesbire  no 
'^  through  culm  "  is  shipped.  There  is  one  curious  lot  of  4,000  tons  annually  shipped  in  Swansea  under 
the  name  of  Lambskin,  which  is  almost  dust ;  it  is  sent  to  one  market,  Caroiganshire,  where  it  is  used 
entirely  for  mixing  with  clay  ;  the  mixture,  under  the  name  of  fireballs,  being  used  for  household  pur- 
poses. This  mixture,  made  of  the  ordinary  stone  coal  culm,  is  also  very  commonly  used  in  parts  of 
I^embrokeshire  and  Caermarthenshire. 

Anthracite  coal  is  obtained  in  this  country  at  Bideford  in  Devonshire,  at  Walsall  in  Staffordshire, 
in  the  western  divisions  of  the  South  Wales  coalfield,  in  Ireland,  and  near  Edinburgh.  It  is  found 
abundantly  in  America.  Professor  H.  D.  Roger's  *^  Transactions  of  American  Geologists  "  states  that 
in  the  great  Apalachian  coalfield,  extending  720  miles,  with  a  chief  breadth  of  180  miles,  the  coal  is 
bituminous  towards  the  western  limit,  where  it  is  level  and  unbroken,  becoming  anthracitic  towards  the 
south-west,  where  it  is  disturbed.  Anthracitic  coal  is  also  found  in  the  coalfields  of  France,  especially 
in  the  departments  of  Is^re,  the  High  Alps,  Gard,  Mayenne,  and  of  Sarth;  about  42,^71,000  kilo- 

mes  (of  2*^046  avoirdupois  pounds  each)  are  produced  annually.    Anthracite  is  also  raised  in 

um. 

Anthracite,  now  exclusively  used  for  iron  making,  steam-engines,  and  for  domestic  purposes  in 
the  United  States,  was  some  mty  years  since  regarded  as  incombustible  refuse,  and  thrown  away. 

The  following  analyses  of  bituminous  and  anthracite  coals  will  sufficiently  show  the  differences : — 


LocaUty. 

NameofCoaL 

Carbon. 

Volatile 

xLBhesi 

Birtley  WorkB,  Newcastle 

on-iyne 
Alfreton,  Derbyshire   - 

:} 

Bituminous. 
Anthracite. 

eO'«0 
52-46 

85*50 
42-50 

4-00 
2-04 

Neath  Abbey  - 

Pwlferon  Vein,  5th  bed  - 

91  08 

8-00 

0-92 

Swansea      -        -        - 

Peacock  Coal      ... 

8900 

7-50 

3-50 

Tstalyfera 

Brass  Vein 

92-46 

604 

1-60 

Cwm  Neath 

Nine-feet  Vein   -        -        - 

93-12 

5-22 

1-60 

France    -        -        - 

■  Anthracite,  common      .  - 

79- 15 

7-37 

13-26 

w                     -               -              - 

C6te-d'or    .... 

82-60 

8-60 

8-80 

»         "         "         " 

Mais  Saize 

83-80 

7-50 

9-60 

Pennsylvania 

Beaver  Meadow  -        -        - 

92-30 

6-42 

1-28 

»             "        " 

Shenoweth  Vein     -        -        -        - 

94-10 

1-40 

4-60 

>»        ■        •        " 

Black  Spring  Gap       -      -  - 

80-67 

7-15 

3-28 

9f              •         " 

Nealey's  Tunnel     -'       -        - 

89-20 

5-40 

6-40 

Massachusetts     - 

Mansfield  Mine  -        .        - 

97-00 

— 

300 

Portsmouth  Mine    -        -        .        - 

85-84 

10-60 

3-66 

Westphalia  -        -        - 

Schafberg,  Alexander  Seam 

82-02 

8-69 

9-29 

*  Memoin  of  Geological  Svarey,  Henry  T.  De 

R  4 

laBeohe. 
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Principal  Localities  of  Antheacite  and  Antheacitous  Coal,  &c.,  in  Eueope. 


Goal, 



Specific  Gravity. 

Wdghtofs 
Cnbic  Yaid  in  Ibe. 

South  Wales :— Swansea 

1263 

2131 

Cyfarthfa    - 

1-337 

2256 

Yniscedwin    - 

1-354 

2284 

Average  • 

1-445 

2278 

Ireland,  mean         .        .        .        - 

1-445 

2376 

France : — ^Allier 

1-380 

2207 

Tantal    .... 

1-390 

2283 

Brassac       -        - 

1-430 

2413 

Belgium: — Mens    -        -        -        - 

1-307 

2105 

WestphaHa          ... 

1-305 

2278 

Prussian  Saxony     -        -        .        - 

1-466 

2474 

Saxony       -        -        .        • 

1-300 

2193 

Average  of  Europe     -        -        - 

^~ 

2281 

The  calorific  value  of  anthracite  coal  is  Trell  shown  by  the  following  results  from  Dr.  Fyfe's  experi- 
ments to  compare  Scotch  and  English  bituminous  coals  with  anthracite,  in  regard  to  their  evaporatiTe 
power,  in  a  high-pressure  boiler  of  a  4-horse  engine,  having  a  grate  with  8*16  square  feet  of  sui^ue; 
also  in  a  waggon-shaped  copper  boiler,  open  to  tlie  air,  surface  18  feet,  grate  1*55. 


Kind  Of  Fuel 

Pounds 
burnt  per 

Hour  on 
the  Grate. 

Duration 

of  the 

Trial  in 

Hours. 

TempeTa- 

Pounds  of 
Water 

evaporated 
ftomthe 

initialTem- 
perature 

by  1  lb.  of 
Coal. 

Founds  of 
Water  at 

Coal  per 
Hour  on 

Time  in 
Seconds  of 

Pounds 
evaporated 
per  Hour 

employed. 

tuie  of  the 
Water. 

2ia«  from 
1  lb.  of 
Coal. 

1  Square 
Foot  of 
Grate. 

consuming 
1  lb.  of 
Coal. 

from  each 
Square 
Foot  of 
Suifaee. 

Bemarks. 

Middlerlg  Scotch 

81-33 

9 

l5 

6*66 

7-74 

10-00 

44-27 

Pressure 

coal. 

17  lbs.  per 
sq.  incL 

Scotch  coal^  dif- 

108 

5 

170 

6-62 

6-89 

13-25 

33-33 

. 

Ditto. 

ferent  variety 

from  preceding. 

Anthracite     - 

47-94 

84 
8| 

45 

8-73 

10-10 

5-88 

75  09 

. 

Ditto. 

Scotch         coal, 

8-24 

50 

5-38 

6-90 

5-31 

436-89 

3-15 

Low     pres- 

from        near 

sure,  open 

Edinburgh. 

copper  . 
boiler. 

English  bitumi- 

607 

8-4 

50 

7-84 

907 

3-91 

503-08 

306 

Ditto. 

nous  coal. 

Space  will  not  admit  of  our  entering  fully  into  the  question  of  the  evaporative  power  of  anthracite; 
but  its  advantages  under  certain  conditions  are  fully  established. 

In  this  country  anthracite  coal  is  used  in  the  manufacture  of  iron  in  the  following  furnaces : — 

Ystalyfera,  in  Glamorganshire       -  -  -     6  furnaces  in  blast  in  1864. 

Yniscedwyn,  in  Brecknockshire         -  -        -     1 

Bryn  Amman,  in  Caermarthenshire  -  -     1 

Kilgetty,  in  Pembrokeshire    -  -  -        -     1 

The  quantity  of  anthracite  iron  made  in  1864  being  26,565  tons. 

Anthracite  coal  worked  in  South  Wales  in  1864  amounted  to  609,475  tons,  viz. : — 

Tons. 
Pembrokeshire  ------     146,000 

Carmarthenshire  and  Glamorganshire  -  -        -    863,475 


JJ 

}f 

« 

99 

9} 

IJ 

Anthracite  shipped : — 

Pembrokeshire,  at  Saundersfoot,  &c.  ... 

Swansea  ------- 

Briton  Ferry  ------ 

Llanelly  and  Pembray  .  ^  -  -        . 

Total  shipped  in  1864 

Total  quantity  used  at  ironworks,  for  household  purposes, 
and  sent  off  by  railway,  to  be  used  principally  for  msdting 

Total        -  -  - 


609,475 

Tons. 
82,000 
67,000 
68,000 
180,000 

847,000 

162,476 

509,475 


In  the  anthracite  districts  of  South  Wales  the  produce  was,  according  to  some  local  returns,  in  1855, 
997,600  tons,  and  in  1856  966,500  tons.* 

*  These  particoton  are  extracted  from  lire's  Dictionary  of  Arts,  Mfuofriotures,  mi  Mi&«i.    Edited  by  Bobert  Hoat,  FJEt.S. 
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The  economic  value  of  the  several  varieties  of  coal  which  have  been  named  in  the  foregoing  pages  Appendix, 
18^  of  course,  a  question  of  great  moment  in  considering  the  question  of  the  uses  of  each  variety  of  J]*^^^'^^* 
coals  in  manufactures,  or  for  the  purposes  of  producing  steam  navigation.     In  the  Appendix  will  be 
found  a  set  of  tables,  carefully  abstracted  from   the  Admiralty  coal  report,  and   other  sources, 


showing, — 


1.  The  economic  value  of  Welsh  coal, 

2.  77ie  mean  composition  of  average  samples  of  Welsh  coal 

3.  The  economic  value  of  Newcastle  coal 

4.  The  mean  composition  of  Newcastle  coal. 

5.  The  economic  value  of  Derbyshire  coal. 

6.  The  mean  composition  of  Derbyshire  coal. 

7.  The  economic  value  of  Lancashire  coal. 

8.  The  mean  composition  of  Lancashire  coat 

9.  The  mean  composition  of  various  coals. 
10.   The  mean  composition  of  Foreign  coals. 

From  an  examination  of  these, — a  satisfactory  view  of  the  heating  power  of  these, — the  principal 
varieties  of  coal  in  Great  Britain,  will  be  obtained. 

Distribution  of  the  Coal  of  South  Wales. 

The  total  shipments  from  the  several  ports  is  given  below,  in  such  a  form  as  will  present  the  progress 
of  the  sea-borne  traide  for  the  past  twenty  years. 

Shipments  of  Coal  from  the  South  Wales  coalfields  since  1850.  {For  detailed  tables,  see  Appendix.) 


— 

Newport 
Shipments. 

Cardiff 
Shipments. 

Swansea 
Shipments. 

Port 

Talbot 

Shipments. 

Neath 
Shipments. 

PortCawl 
Shipments. 

Llanelly 
Shipments. 

Milford 
Shipments. 

Total 
Shipments. 

Increase 

over 

theproTious 

ten  Tears. 

1851  to  1860  ^  -       - 
1861  to  1809- 

Tons. 
6^38.549 

8,471,410 

Tons. 
12,547,068 

22324,900 

Tons. 
4,663340 

6.697.064 

Tons. 
554321 

788,472 

Tons. 
1.372381 

2338.023 

Tons. 
174,892 

607,417 

Tons. 
8.122,889 

8,175.607 

Ton.s 
293S4.054 

45317,166 

Tons. 
12,145364 

16,033,112 

Totalfl    -       - 

15,109,059 

85371,975 

11360.718 

1393.203 

3.708,404 

682309 

6,298,446 

976.121    1    74301,220 

27,773,776 

Appendix 
TakbleNoLiOSto 
111.  p.  101, 


In  addition  to  this  it  appears  desirable  to  show  the  actual  condition  of  the  shipments  from  each  of 
the  ports.  It  is  thought  that  a  period  of  10  years  will  sufficiently  show  the  conditions  under  which 
the  increase  and  decrease  have  taken  place. 


*  The  shipmentB  from  CardifiT  from  1S59  have  been  as  follows  :-^ 


Foreign. 

Coastwise. 

Year. 

Coal. 

Iron. 

Coal. 

Tons. 

Tons. 

Tons. 

1S59 

998,187 

182,817 

— 

1860 

1,142,522 

169,467 

_ 

1861 

1,127,232 

132,493 

^~ 

1862 

1,322,531 

172,353 

— 

1863 

1,485,655 

157,899 

— 

1864 

1,481,667 

152,563 

839,569 

1865 

1,450,941                     160,854 

898,525 

1866 

1,837,161 

142,295 

887,358 

1867 

1,966,097 

136,633 

876,957 

The  great  increase  of  trade  which  has  taken  place  in  the  last  30  years  was  materially  assisted  by  the  opening  of  the  Taff  Vale 
Railway  in  1840,  and  more  recently  by  the  Fenarth  Dock  and  Railway. 
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BAILWAY  DISTRIBUTION  of  the  Coal  from  South- Wales. 


Great  Wettern 


The  Gbeat  Western  Railway  In  1866  carried  from  the  South  Wales  Railway  to  stations  on  its 
own  system,  2,238,342  tons,  and  for  stations  beyond  the  Great  Western  Railveay  94,314  tons. 
Of  the  first  quantity  the  largest  quantities  were  left  at  the  following  stations : — 


Aberdare,  Glamorgan 
Aberdylais,  Glamorgan     - 
Abergavenny,  Monmouth     - 
Abin^on,  Berks 
Basingstoke,  Hants 
Bath,  Somerset 
Bilston,  Stafford 
Birkenhead,  Cheshire 
Brentford,  Middlesex 
Brettel  Lane,  Stafford 
Bridgend,  Glamorgan 
Bridport,  Dorset 
Brimscombe,  Gloucester 
Britton  Ferry,  Glamorgan 
Bulls  Pile,  Gloucester 
Cardiff,  Glamorgan 
Carmarthen,  Carmarthen 
Cheltenham,  Gloucester 
Chepstow,  Monmouth 
Chippenham,  Wilts 
Cinderford,  Gloucester 
Cirencester,  Gloucester     - 
Devizes,  Wilts 
Dorchester,  Dorset 
Ely,  Glamorgan 
Farringdon,  Berks 
Gloucester,  Gloucester 
Haverfordwest,  Pembroke 
Henley,  Oxford 
Hereford,  Hereford 
Hirwin,  Brecan 
Horsehav,  Shropshire 
Hunger&rd,  Berks 
Kidwelly,  Carmarthen 
Landore,  Glamorgan 
Llanelly,  Carmai&en 
Llantrissant,  Glamorgan 
London,  Middlesex 
Ludlow,  Shropshire 
Merthyr,  Glamorgan 
Milford,  New,  Pembroke      - 
Minety,  Wilts      - 
Monmouth,  Monmouth 
Mortimer,  Berks 
Neath,  Glamorgan 
Netherton,  Worcester 
Newbury,  Berks 
Oxford,  Oxford 
Penpergwm,  Monmouth 
Pontrilas,  Hereford 
Pontypool,  Monmouth 
Portskervet,  Monmouth 
Port  Talbot,  Glamorgan 
Reading,  Berks 

Rhymney  Junction,  Glamorgan 
Ross,  Hereford 
Round  Oak,  Stafford  - 

Salisbury,  Wilts 
Shrivenham,  Berks 
Slough,  Bucks     - 
Steventon,  Berks 
Stourbridge,  Worcester 
Stroud,  Gloucester 
Swansea,  Glamorgan 
Swan  Village,  Stafford 
Swindon,  Wilts 


Tons. 

95,383 

4,824 

9,767 

2,121 

33,606 

3,769 

3,596 

193,129 

96,763 

32,366 

'  4,413 

7,217 

3,963 

82,499 

78,782 

20,730 

14,433 

19,545 

8,868 

2,778 

12,519 

18,656 

5,995 

4,282 

3,076 

4,713 

16,527 

2,552 

4,987 

43,866 

5,017 

10,614 

3,126 

5,020 

3,866 

5,556 

3,103 

158,371 

16,784 

9,075 

10,828 

4,361 

9,269 

2,716 

45,743 

8,800 

12,309 

2,036 

2,021 

3,720 

28,734 

6,696 

30,089 

28,174 

38,439 

4,634 

4,634 

10,628 

3,500 

2,433 

2,838 

2,585 

10,673 

623,703 

4,194 

7,859 
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V  Tons, 

§3j*^6rt«ni                                     Taplow,  Bucks         ......  4.234 

^^'                                         Tethbuiy  Road,  Gloucester          -            -               -  3,396 

Thatcham,  Berks                   •            -            .            .  2,043 

Tiptou  Basin,  Stafford      ...                -  34,162 

Ti^egar  Junction,  Monmouth         -            .            -  14,173 

T^yford,  Berks       .....  3,613 

Usk,  Monmouth      R            •            -            .            .  4,998 

Wantage  Koad,  Berks      ...                .  3,041 

Wednesbury,  Stafford          ....  10,000 

Westbury,  Wilts               ...                 .  14,903 

West  Drayton,  Middlesex                 ...  2,320 

Weymouth,  Dorset           -            -                             -  2,010 

Windsor,  Berks        ....  10,902 

Worcester,  Worcester      ...                ,  2,993 

Wycombe,  Bucks                 -            -            -            -  3,160 

Yeovil,  Somerset     li            -            .            -            -  4,174 

The  Great  Western  Railway. — The  coal  of  the  South  Wales  district  is  sent  by  the  Great 
Western  Bailway,  by  its  own  system,  and  onward  by  other  lines  of  Rulway,  as  far  north  as  Park- 
head,  which  receives  251  tons;  as  far  east  as  Harwich,  which  receives  8  tons;  as  far  west  as 
Newton  and  Paignton,  which  places  combined  receive  124  tons;  and  as  far  south  as  Portsmouth, 
which  receives  6  tons.  The  district  in  the  immediate  vicinity  of  London  receives  28,183  tons  of 
tliis  coal ;  between  Epsom  and  Worthing  229  tons  are  distributed  ;  between  Sole  Street  and  Dover 
286  tons;  between  Brighton  and  Three  Bridges  1,583  tons;  between  Gosport  and  Andover  Town 
3,369  tons  are  left;  between  Southampton  and  Wimbome  8,978  tons  are  distributed;  between 
Cambridge  and  llampthill  1,333  tons ;  between  Acton  and  Coventry  292  tons ;  between  North- 
ampton and  Peterborough  1,191  tons;  between  Etruria  and  Crewe  26,506  ;  and  between  Tisbury 
and  Feniton  10,398  tons  are  distributed.  Burton  receives  4,265  tons,  Derby  193  tons,  the  Black 
Country  1,467  tons,  and  Holyhead  468  tons  of  this  coal.  5,184  tons  more  of  the  South  Wales  coal 
is  dispersed  in  different  directions.  The  largest  quantity,  579  tons,  being  sent  to  Denton,  75  tons 
arc  received  at  Windermere,  and  the  rest  is  distributed  in  very  small  quantities. 

The  total  quantity  of  the  South  Wales  Coal  carried  by  the  Great  Western  system  to  stations 
beyond  the  Great  Western  was  in  1866  94,314  tons. 

In  1866.— The  Great  Western  carried  from  South  Wales  coalfield  2,238,342  tons. 
In  1868. —  Do.  do.  2,553,487  tons. 

In  1869.—  Do.  do.  2,800,790  tons. 

roaibrou^ft  Goal  brought  to  London  by  the  Great  Western  Railway  from  the  South  Wales 


to  London. 


coalfield,  1870. 

Tons. 

Aberdare  ....  115,947 

Bridgend    *  -                -                -            -  688 

Briton  Ferry  ....  1,094 

Bwllfa        -  ...  20,960 

Cardiff  -  -           .    -                -                -  98 

CefnMerthyr  ....  19,777 

Cefn  Plaskynaston  ,            -                -                -  7,193 

Cross  Hands  -                -                -            -  311 

Croes  Newydd  .                -                 ,                -  400 

Dare           -  .                .                -            .  45,253 

Dinas      -----  819 

Fforchamman  -                -                 .            .  3,570 

Gamant  ...                -  574 

Glyn  Neath  ...  3,257 

HirwaiA  .                -                -                .  7,755 

Lhmcaich   -  -                -                -            -  7 

Llanelly  .....  109 

Llangonoyd  •                -                -  10 

Llanhilleth  -                -                -                -  641 

Llansamlet  -                -                ...  6 

Llantris^ant  -                -                -                -  113 

Lougher     -  -                                .            -  g 

Lower  Duffryn  -                -                -                -  78 

Maesteg     -  -                -                -            -  28 

Merthyr  Steam  -                -                -                -  1,722 

Middle  Duffryn  -                .                -            .  22,008 

Mountain  Ash  .                -                -                -  4,085 

Navigation  ...            -  43,072 

Neath     ....  12 

OuUwyu     .  .                -  176 

Pantyffynan  -                -                -  117 

Pembrey    -  -                -                -  29 
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Quaker's  Yard  Steam 

Penrhwfer 

Poatjpool 

Port  Talbot 

Powella  Duffryn     - 

Pyle 

BeeolTen 

Bhynmey   -    ' 

Sirhowey 

Squborwen  Merthyr  - 

Swansea 

Tonyrefail 

Tredegar  Junction 

Vochriew    - 

Totals 


Tons. 

2,998 

8 

563 

83 

136 

220 

6,492 

67 

81 

504 

4,665 

227 

259 

2,305 


OrwtWceteru 


-    318,514 


Bbtubn  of  the  quantity  of  coal  and  coke  forwarded  by  the  Yale  of  Neath  line  during  1867,  T«ie  or  Neath 

1868,  and  1869,  "•"'"w. 


1867. 

M                       m 

1868. 

1869. 

Stations. 

\ 

For  Inland!        For  .. 
Stations.    Shipment. 

For  Inland 
Stations. 

For  Shipment. 

For  Inland 

Stations. 

For  Shipment. 

Merthyr  - 

Abei-dare 

Dare  Junction  *-^ 

Hirwain 

Glyn  Neath      - 

Resolren 

Tons. 

2,018 

118,142.. 

110,959. 

86,115 

1,179 

2,045 

TonP. 

52,862 

96,354 

252,822 

164,854 

19,126 

5,124 

Tons.     cTvts. 

8,233     10 

a  159,450     19 

137.262     11 

126,520     17 

5,183      7 

2,275     18 

Tons.     cwts. 

78,956       0 

96,327       8 

234,079     16 

159,181       2 

32,249     10 

6,711     19 

Tons.     cwts. 

60,189       0 

207,593       6 

175,405     11 

80,616      7 

5,597      0 

1,949     15 

Tons.     cwts. 
51,869       0 
93,613       1 
294,881       3 
137,147     13 
41,677      0 
35,525      6 

Total- 

320,458 

591,142 

438,927      2 

607,505     15 

531,350     19 

654,713      3 

Increase 


118,469      0     I     16,363      0     |     92,423      0    |     47,208      0 


The  London  and  North-westbrn  Railway  carried  from  the  South  Wales  coalfield  in  1867  London  and 
a  total  quantity  of—  ,  b2i?^'**'"' 

1867.  1868. 

Tons.  Tons. 

From  Bbegonshire    ,         •  .  -  .    27,868  30,345 

From  Monmouthshire  *  .  -  -    29,638  17,303 

The  largest  quantities  from  Breconshire  in  1867  were  delivered  at  the  following  stations  : — 


Abergavenny,  Ii|onmoutb  ^ 
Birkenhead,  Cheshire   - 
Birmingham,  Warwick 
BromJSeld,  Shropshire   - 
Broome,  do. 

Bucknell,        do. 
Clydach,  Brecon 
Craven  Arms,  Shropshire 
Gark,  Brecon 
Govilan,  Monmouth 
Hereford,  Hereford 
Kingsland,  G.  W.,  Hereford 
Kington,  do. 

Leominster,  do. 

Llandrindod,  Radnor 
London,  Middlesex 
Reading,  Berks 
.Titlay,  JHereford 
Train  Inn,    do. 


Tons. 

10,908 

111 

12 

19 

26 

35* 

4,165 

57 

133 

8,248 

1,110 

73 

343 

507 

56 

73 

1,559 

68 

60 


The  coal  from  the  Breconshire  coalfield  is  carried  by  the  London  and  North-western  system,  for  the 
Caledonian  line,  as  far  north  as  Friockheim,  Forfar,  which  receives  two  tons,  and  as  far  south  as 
Norwood,  and  as  fiir  west  as  Llanwrtyd. 


•  This  was  carried  for  the  North  Staffordshire  line. 
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London  ud  The  Loudon  and  North-westeni  also  carried  from  Breckonflhire  in  1868 — 

North-westam  Tons. 

B^^^-                                   To  Stations  west  of  Warrington  to  Liverpool          -  -  20 

^,         between  Manchester  and  Leeds  -            -  9 

„          Macclesfield  branch                -                -  -  10 

„          between  Crewe  and  Shrewsbury  -            -  9 

„         between    Shrewsbury    and    Hereford,  including 

Central  Wales  branch      -                -  .  1,872 

„          on  Merthyr  and  Abergavenny  branch  -            -  24,146 

„         between  Crewe  and  Rugby  -                -  -  76 

„          on  Rugby  and  Stamford  branch  -            -  43 

„          on  Blisworth  and  Peterboro*  branch      -  -  46 

„          on  Bletchley  and  Cambridge    -  -            -  550 

y,         between  Rugby  and  London                 -  -  130 

To  London                 -                -'              -  -            -  119 

Carried  to  other  railways        ...  -  3,502 

Total  •  .  -  -      30,345 

From  Monmouthshire  in  1867  the  largest  quantities  were  delivered  to  the  following  stations : — 

Tons. 

Abergavenny,  Monmouth  •                -            -  *      172 

^              Berrington,  Ilereford  -                -                -  19 

Birkenhead,  Cheshire  -                -            -  25,112 

Clydach,  Brecon        -  -                .                -  1,453 

Govilan,  Monmouth      •  -                -            -  288 

Kington,  Hereford    -  -                -                -  158 

London,  Middlesex       *  -                -            -  1,210 

Pembridge,  Hereford  -                -                -  74 

Roade,  Northampton    -  -             -  168 

Spon  Lane,  Stafford  ••               •                -  70 

Train  Inn,  Hereford     -  -                -            -  47 

Wednesbury,  Stafford  -                -                -  499 

WiUenhaU,           do.      -  -                -            -  20 

Wolverhampton,  do.  -                .                .  236 

And  from  Monmouthshire  this  line  carried  in  1865  39,689  tons,  and  in  1868  as  follows:--^ 

Tons. 

To  stations  between  Birkenhead  and  Chester  -            -  14,010 

Crewe  and  Holyhead  -                 -  320 

„            „           Crewe  and  Shrewsbury  .            -  6 
„            „           Shrewsbuiy     and     Hereford,    including 

Central  Wales  branch  -            -  8 

On  the  Merthyr  and  Abergavenny  branch  -                -  803 

To  stations  between  Stafford  and  Welshpool  -            -  86 

„            „         Crewe  and  Rugby   -  -                -  32 

„            „         Stafford  and  Birmingham  -            -  173 

„            „        Birmingham  and  Rugby  -                -  646 

,,        on  Buckinghamshire  branch      •  -            -  14 

To  London             -                -                -  *                -  781 

Carried  to  other  lines : — 

For  Great  Western     -    .            -  -            -  23 

For  London,  Brighton,  and  South  Coast  -  *  402 

Total         ....      17,303 

The  most  northerly  point  to  which  this  coal  is  carried  by  means  of  the  London  and  North- 
western system  is  Harecastle,  the  most  southerly  London,  and  the  most  westerly  Kmgtoa 

Tons. 
The  Midland  Railway  received  from  the  South  Wales  coalfield  in  1866, 

and  distributed  it  between  Canuand  Charfield  -  -        986 

In  1867  -  -  -  -  -  -      1>637 

In  1869  -  -  -  "  "  -        390 

Coal  brought  to  London  by  the  London  and  North-western  Railway  from  the   South  Wales 

Coalfield  in  1870. 

Tons  cwts. 

Aberdare  -               •                ...    27,382  12 

Blaina                 -                -                -                -         213  6 

Bryn  Anunan          -                -                -          •        428  1 

BrynHall          .                 .                •                .      1,474  12 

Bryn  Mawr              -                -                -          -          36  10 

Ce&Merthy      ...               -   13,811  0 
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Croes  Newydd 

Cross  Hands 

Dare        -  •  - 

EbbwVale 

Oarnant  -  -  - 

Glyn  Neath 

Hirwain  -  -  - 

Llanelly 

Llannilleth 

Merthyr 

Mountain  Ash 

Neath 

Onllwyn  -  -  -  • 

Pantyfhian         -  • 

Pontardulais 

Pontypool  Road  • 

Quaker's  Yard  Steam  • 

Besolyen  -  •  - 

Bhymney  -  -  ] 

Swansea 

Tredegar  -  -  • 

Tredegar  Junction 

Voehriew  -  -  - 

Total       - 

The  Cambrian  Railway  carried  in  1868  from  the 
largest  quantities  were  left  at  the  following  stations : — 

Oswestry  -  -  - 

Llyndys      -  - 

Llanymynech   -  -  - 

Welshpool   -  -  - 

Scafele  .  -  - 

Llanbrynmair 

Cemmes  Road  -  -  - 

Machynlleth 

Glandoyey       -  -  • 

Borth  -  -  - 

Llanfihangel      ... 

Bow  Street  -  -  - 

Aberystwith      -  -  . 

Aberdovey  - 

Towyn  .  •  - 

Llwyngwvil 

Penmaenpool    -  -  - 

Harlech       -  -  - 

Talsarnam         .  .  - 

Penrhyndendraeth 


Tons.  Tons. 

9  3 

«      1^388  19 

-  21,676  0 

324  14 

360  8 

-  1,171  9 

-  15,545  14 

-  i    25  10 

899  3 

-  30,364  11 

-  5,496  16 

15  0 

286  15 

642  6 

68  0 

6  17 

-  1,326  10 

76  8 

15  12 

402  15 

64  0 

426  12 

36  14 

-  123,972     15 
South  Wales  Coalfield  11,381  tons.     The 

Tons. 

-  588 

-  234 
.   218 

44 
44 
35 

-  218 

-  1,821 

60 

-  179 

-  480 
.   643 

-  4,783 

-  377 

-  986 

-  274 

69 
34 
66 

-  196 


Oainbriaii 
BaUway. 


Rhtmnbt  Railway. — Statement  of  Coal  Traffic  carried  over  the  Rhymney  Railway  during  the  Bimnn^ 


Tears  1867  and  1868 


1867. 

1868. 

Total  tonnage  carried  over  the  Bhymney  Railway       •           .           - 

Tom.     cwts. 
686,172      0 

Tona.     cwtf. 
659,754      0 

Coal  included  in  the  aboye,  and  which  may  also  be  included  in  the 

return  of  other  companies : — 
Coal  received  from  the  Great  Western  Railway  at  Hengoed 
Ditto  delivered  to            ditto            ditto            ditto 
Ditto  received  from   the  Brecon  and  Merthyr  Railway  Company  at 

Deri  Junction              --.•--- 
Coal  received  fi-om  the  Brecon  and  Merthyr  Railway  Company  at 

South  Bargoed  Junction      ------ 

Coal  delivered  to  the  Brecon  and  Merthyr  Railway  Company  at  South 

Bargoed  Junction       ....... 

Coal  carried  over  the  Rhymney  Railway  Company's  Bargoed  Branch 

by  the  Brecon  and  Merthyr  Railway  Company        ... 
Coal  carried  over  the  Brecon  and  Merthyr  Company's  Bargoed  Branch 

by  the  Rhymney  Railway  Company    ...            -        - 
Coal  recdved  from  the  Monmouthshire  Railway  Company 

104,896    18 
122,170      8 

41       5 

174      5 

28,296    17 

124,025     18 
368      4 

154,287      6 
127,781     19 

8,257    19 

46      2 

25,458      0 

163,504     10 
898     11 

S  4 
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Tkff7ale  Bail- 
way  from  1841. 


the  coalfields  and  distribution  op  coal. 
Taff  Vale  Railway. 
Statement  of  Traffio  conveyed  on  the  Taff  Vale  Railway. 


Coal  and  Coke 

Coal  and  Coke 

Coal  and  Coke  oonreyed  by  Taff  Vale  Bulway  Trains. 

convered  over 
Taff  Vale  Bailway 

Tear 

eonveyed  over  the 

Coal  and  Coke 

bj  Great  Western 

Taff  Vale  Bailway 

to  Cardiff  and 

' 

Bailwmyand 

by  all  Trains. 

Fenarth  Junction 

London  and  North. 

by  all  Trains. 

To  Quaker'B  Yard 

To  Mountain  Ash 

Sold  retail  or  othex^ 

westen  Railway 

Junction. 

Junction. 

wise  disposed  of. 

Trains. 

Toni. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

1841 

41,669 

— 

— » 

— 

— 

»- 

1842 

114,516 

— 

— 

— . 

— 

— 

1843 

152,100 

— 

— i. 

-. 

— 

..• 

1844 

187,740 

_ 

—« 

.. 

_ 

— 

1845 

265,040 

— 

^ 

— 

— 

_ 

1846 

294,175 

— 

— . 

— 

— 

— 

1847 

360,324 

336,769 

1 

— 

23,555 

— 

1848 

502,029 

460,569 

—- 

— 

51,460 

.. 

1849 

630,145 

497,045 

— 

— 

33,100 

•— 

1850 

594,222 

564,698 

—  ■ 

•    — 

29,524 

— 

1851 

612,716 

546,466 

— 

— 

66»260 

— 

1852 

711,962 

607,240 

— 

. — 

104,722 

— 

1853 

874,362 

704,502 

_ 

— 

169,860 

— 

1854 

1,025,145 

834,504 

— 

— 

190,641 

— 

1855 

1,156,901 

980,632 

— 

— 

175,272 

-^ 

1856 

1,394,894 

1,230,396 

— 

— 

163,998 

-^ 

1857 

1,468,527 

1,337,830 

— • 

— 

130,697 

— 

1858 

1,445,157 

1,313,388 

— 

— 

131,769 

— 

1859 

1,759,422 

1,682,211 

_ 

— 

177,211 

— 

1860 

2,132,995 

1,929,525 

.. 

— 

203,470 

-. 

1861 

2,297,250 

2,092,505 

.« 

— 

204,745 

— 

1862 

2,640.657 

2,296,657 

126  998 

— 

116,979 

2^ 

1863 

2,772.011 

2.460,395 

196,579 

— 

125,037 

— 

1864 

2,842,049 

2,414,836 

165,941 

74,437 

186,812 

23 

1865 

2,855,198 

2,501,689 

102,6H 

37,024 

212,075 

1,799 

1865 

3,248,235 

2,877,192 

72,732 

27,195 

245,383 

25,733 

1867 

3,381,045 

3,021,641 

102,829 

12,414 

228,255 

15,906 

1868 

3,640,324 

3,159,895  " 

135,104 

4,685 

233,703 

6,937 

1869 

8,810,067 

3,307,668 

148,007 

3,411 

338,978 

■■" 

Sundry  Bailwsys. 


The  Monmonthshire  Bailway  and  Canal 
Company  carried       •  -  - 

The  Swansea  Vale  Railway  carried 
IJanelly  Railway  carried 
(Of  this  160,000  tons  were  shipped  by 
lilynvi  and  Ogmore  Railway.) 


1868. 


Tons. 

1,389,660 
390,183 
510,781 


1869. 


Tons. 

1,528,354 
398,096 


LiyuYiand-  RETURN  of  the  Quantity  of  Coal  conveyed  ovet  the  Lltnvi  and  Ogmore  Rattway  during  the 

Ogmore  Bauway.  Years  1867  and  1868. 


1867 
1868 


Not  passing  to  or 
firom  other  Lines. 


Tons. 
416,302 

398,073 


Passing  to  other 
Lines. 


Tons. 
46,051 

41,235 


Total 


Tons. 
462,353 

439,308 
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The  South  Wales  Minebal  Bdlway — 

Tons. 

1867  -  -  .  .  .     120,619 

1868  -  -  .  -  .     107,709 

A  large  portion  of  this  passes  on  to  the  Great  Western  Railway ;  the  remainder  is  shipped.  The 
whole  18  raised  from  pits  or  levels  upon  this  line  of  railway. 

The  manufacture  of  patent  fuel  has  been  largely  carried  on  in  South  Wales.    The  following  notice,  PMentftieU 
therefore,  will  appropriately  find  a  place  here. 

Under  the  name  of  patent  fuel  a  great  many  attempts  have  been  made  to  utilise  waste  material.   In 
countries  where  charcoal  is  abundant  charcoal  dust  mixed  with  pitch  has  been  employed,  and  attempts 
have  been  made  to  utilise  the  immense  quantities  of  saw-dust  produced  in  the  north  of  Europe  by    - 
mixing  it  with  clay  and  tar.     Passing  over  tJie  several  kinds  of  artificial  fuel  which  have  been  made 
on  the  continent,  the  productions  of  this  character  made  in  this  country  must  be  described. 

Wylam's  patent  fuel  is  small  coal  and  pitch  moulded  together  into  bricks  by  pressure.  The  pitch 
is  obtained  by  the  distillation  of  coal  tar,  from  which  naphtha  and  apeculiar  oil  are  separated,  leaving  the 
pitch.  This  pitch  is  ground  fine  and  mixed  with  small  coal,  and  m  this  state  it  is  passed,  by  a  very 
ingenious  application  of  the  Archimedean  screw,  through  a  retort  maintained  at  a  dull  red  heat,  by 
which  it  is  softened  for  being  moulded,  which  is  effected  by  a  kind  of  brick-making  machine  under 
enormous  pressure. 

Warlich  s  patent  fuel  is  similar  in  character,  but  he  adds  a  little  common  salt  or  alum  to  prevent  the 
evolution  of  too  much  smoke,  and  the  fuel  bricks  are  subjected  to  a  temperature  of  400"*  Fahrenheit  for 
eight  hours,  by  which  the  more  volatile  constituents  are  driven  ofl; 

Wood's  fuel  is  prepared  by  mixing  small  coke  or  coal  in  a  heated  state  with  tar  or  pitch  in  a  common 
pug-mill,  liter  which  it  is  moulded  m  the  ordinary  manner. 

fiessemer's  process  consists  merely  in  exposing  coal-dust  to  a  temperature  of  600°  Fahrenheit  By 
this  the  bituminous  matter  of  the  coal  becomes  softened,  and  the  whole  can  be  pressed  into  a  firm  block. 

Grant's  patent  This  fuel  is  composed  of  coal-dust  and  coal-tar  pitch ;  these  materials  are  mixed 
together,  imder  the  influence  of  heat,  in  the  following  proportions: — 20  lbs.  of  pitch  to  1  cwt  of  coal- 
dust,  by  appropriate  machinery,  consisting  of  crushing-rollers  for  breaking  the  coal  in  the  first  instance 
sufficiently  small  so  that  it  may  pass  through  a  screen,  the  meshes  of  which  do  not  exceed  a  quarter  of 
an  inch  asunder  ;  2ndly,  of  mixing-pans  or  cylinders,  heated  to  a  temperature  of  220^  either  by  steam 
or  heated  air ;  and,  Srdlv,  of  moulding  machines,  by  which  the  fuel  is  compressed,  under  a  pressure 
equal  to  five  tons,  into  the  size  of  a  common  brick  ;  the  fuel  bricks  are  then  whitewashed,  which  prevents 
their  sticking  together,  either  in  the  coal  bunkers  or  in  hot  climates..  The  advantages  of  these  artifical 
fuels  over  coal  may  be  stated  to  consist,  first,  in  its  efficacy  in  generating  steam  ;  secondly,  it  occupies 
less  space  ;  that  is  to  say,  500  tons  of  it  may  be  stowed  in  an  area  which  will  contain  only  400  tons  of 
coal ;  thirdly,  it  is  used  with  much  greater  ease  by  the  stokers  or  firemen  than  coal,  and  it  creates  little 
or  no  dirt  or  dust,  considerations  of  some  importance  when  the  delicate  machinery  of  a  steam-engine  is 
considered  ;  fourthly,  it  produces  a  very  small  proportion  of  clinkers,  and  thus  it  is  far  less  Uable  to 
choke  and  destroy  the  furnace  bars  and  boilers  than  coal ;  fifthly,  the  ignition  is  so  complete  that 
comparatively  little  smoke,  and  only  a  small  quantity  of  ashes,  are  produced  by  it ;  sixthly,  from  the 
mixture  of  the  patent  fuel,  and  the  manner  of  its  manufacture,  it  is  not  liable  to  enter  into  spontaneous 
ignition. 

A  great  many  other  persons  have  either  patented  processes  for  the  preparation  of  artificial  fuel,  or 
published  suggestions.     These  are  so  nearly  alike  that  a  few  of  them  only  require  any  notice. 

Cobbold  agitates  peat  in  water  to  separate  the  earthy  matter,  and  then  allows  the  peat  to  subside, 
and  consolidates  it. 

Godwin  makes  brick  of  mud  or  day  with  pitch  or  coal. 

Oram  employs  tar,  coals,  and  mud. 

Hill  talLes  the  residuary  matter  after  the  distillation  of  peat,  and  mixes  it  with  pitch. 

Holland  mixes  lime  or  cement  with  tar  and  small  coals. 

Ransoms  cements  small  coal  together  by  a  solution  of  silicate  of  soda. 

From  the  Admiralty  Coal  Inquiry's  Report  we  obtain  the  following  analyses  of  several  of  the  more 
important  artifical  fuels :—  ^ 

See  Appendix 
TftbleeNo.lO«. 
pages  96  to  lOO. 


NameofFoeL 

Spedfic  Giayitr 
of  Pud. 

Carbon. 

Hydrogen. 

Solplmr. 

Oxygen. 

AA. 

Warlich's 

1'15 

9002 

6-66 

1-62 

— 

2-91 

IdTiiigBtone's 

118 

85  07 

4-18 

1-46  . 

208 

4-52 

Lyon's     »        -        - 

1-1^ 

86*86 

4-66 

1-29 

2-07 

14-66 

BeU'8  - 

1-14 

87-88 

5-22 

0-71 

0-42 

4-90 

Holland  and  Green's 

1'30 

70-14 

4-65 

— 

— 

13'78 

Wylam'B  - 

110 

79-91 

5-69 

1-25 

6-63 

4-64 

1S488.    VoLUL 
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See  Appendix 
Vo.l0£p  100. 


Description  of  the  Eael  tried. 


Patent  Fuel 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 


Ditto 


Captain  Cochrane's 
Holland's   - 
Lyon's  - 
Temperly's 
Warlich's 

ditto 


11 


ic 


ill 


1 
3 
1 
6 
2 
3 
8 


8-59 

911 

4-01 

7-94 

8-98 

8-5 

8-7 

916 


km 


48-85 

48-2 

22  09 

39*51 

47-4 

42-46 

44- 12 

46-47 


97 

•4 
76 

'7 


2-86 
•99 
2-4 

3  03 


i 


4-21 
3-86 


32 
6 

4 

7' 
7' 


5 
3 

37 
19 
64 


5-62 


618 

6-26 

40-26 

8- 

7-24 

8-19 

10-04 

8-65 


Smoke. 


Black  smoke. 
NorecorcL 
Light  brown. 
No  record. 
Ditto. 
Little        brown 

smoke. 
No  record.* 


The  Coalfields  of  Scotland. 

Scotland.  The  great  coalfield  of  Scotland  has^  from  the  coast  of  Ayr  to  Fifeness^  an  extreme  lengih 

of  94  miles,  with  an  average  breadth  of  about  25  miles.  The  actual  workable  surfJEUse  of  coal  has 
been  variously  computed  by  Professor  Rogers,  Mr^  J.  Nichol,  Mr.  Bald,  and  others,  the  general 
determination  being  somewhere  between  1,450  and  1,750  square  miles. 

The  Lothians  section  contains  from  50  to  60  coal  seams,  exceeding  one  foot  in  thickness,  the 
thickest  being  13  feet.  The  "great  seam"  has  been  traced  from  its  outcrop  at  Gilmerton,  under 
the  valley  of  the  Esk,  to  the  valley  of  the  Tyne,  about  12  miles.  Below  this,  at  a  depth  of 
250  fathoms,  is  the  "north  greens"  coal,  yielding  the  ** parrot  coal,*'  which  is  fiimous  as  a  gas 
producing  coal.  Linlithgow  produced  the  well-known  "Boghead  coal,"  which  occurs  in  a  small 
area,  and  is  of  an  average  thickness  of  about  18  inches,  though  in  some  places  it  is  found  to  be  not 
less  than  30  inches.  There  are  several  seams  of  ''brown  cannel"  much  nsed  as  gas  coals  in 
Edinburghshire  and  Fifeshire  (see  section  on  cannel  coal.)t 

Mr.  Ralph  Moore  gives  a  section  of  the  Lanarkshire  coal  for  a  total  thickness  of  750  ftthoms  down 
to  the  Hurlet  coal. 

Upper  Sebies,  840  feet. — Prom  the  "  upper  four-foot  coal "  downwards,  with  ten  coal  seams 
from  two  feet  upwards  in  thickness,  and  sundry  beds  of  blackband  ironstone. 

Middle  Series,  960  feet. — ^From  the  '^  moorston  rock,''  which  appears  to  be  analogous  to  the 
"  noillstone  grit,"  down  to  the  Gamkirk  limestone. 

Lower  series,  2,200  feet. — ^Representing  the  '*  carboniferous  limestone  "  of  England,  containing 
several  coals,  including  the  "  Lesmahagow  gas  coal,  and  the  "  Hurlet  coal,"  having  a  thinin^ffif  of  six 
feet,  and  several  courses  of  blackband  ironstone. 

The  western  district  was  surveyed  at  the  suggestion  of  the  local  committee  of  the  British 
Association  in  Glasgow.!     He  classed  the  coal  measure  series  as  follows : — 

Ist.  The  Upper  Red  Sandstone  Series. — This  consists  of  red  and  variegated  sandstones, 
shales,  and  some  thin  seams  of  coal. 

2nd.  The  Upper  or  Freshwater  Coal  Series. — This  contains  about  30  seams  of  coal, 
seven  or  eight  of  which  are  workable. 

The  *^  first  or  upper  coal "  seam  is  from  two  and  a  half  to  three  feet  thick  in  Old  and  New 
Monkland,  but  in  Dalziel,  Dalserf,  and  Hamilton  it  sometimes  measures  from  six  to  ten  feet. 

The  ''  second  and  third  coal "  average  when  separate  each  about  four  feet ;  when  united,  they  form 
eight  or  nine  feet  of  coal. 

The  "  fourth  coal "  is  generally  too  thin  to  be  workable,  but  in  the  neighbourhood  of  Glasgow  it 
measures  two  and  a  half  feet. 

The  "  fiflbh  coal "  or  "  splint "  measures  from  two  and  a  half  to  six  feet  thick.  Below  the  splint 
there  arc  three  seams  of  workable  coal ;  the  first  is  two  and  a  half  feet,  the  next  four  feet,  and  the 
lowest  two  feet  thick.  The  distance  from  the  first  or  "ell  coal"  to  the  fifth  or  *^ splint  ooal''  is 
about  30  fathoms. 

The  area  in  which  these  beds  occur  extends  in  Lanarkshire  from  Glasgow  to  Carluke,  a  distance 
of  20  miles,  and  its  breadth  varies  from  six  to  fifleen  miles. 

3rd.  The  Upper  Marine  or  Limestone  Series. — This  portion  of  the  strata  contains  only 
two  or  three  very  thin  seams  of  coal. 

4th.  The  Lower  Coal  Series. — The  lowest  cold  of  this  series  is  the  cannel  coal,  measuring  from 
two  to  three  feet  thick.  The  main  coal  lies  15  fathoms  above  the  cannel  coal.  Blackband  ironstones 
are  associated  with  this  coal  series. 

5th  and  6th.  The  Lower  Marine  Series  and  the  Old  Red  Sandstone. — Underneath  the 
ironstone  and  shales  lies  the  main  limestone,  beneath  which  is  a  layer  of  aluminous  shale  much  nsed 


*  See  lire's  DictioDary  of  Arts,  Mannfactoriee,  and  Mines.    Edited  by  Robert  Hunt,  F.R.S. 
t  See  section  on  cannel  coal  and  bitominona  shales  at  the  end  of  this  chapter. 

X  Report  of  the  Tenth  Meeting  of  the  British  Ajssociation  for  the  Adyancement  of  Sdenoe  held  in  Glasgow  in  August  1840,«- 
TransoetioM  of  Secticns,  p.  89. 
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in  the  manufacture  of  alum.     This  bed  is  followed  by  a  seam  of  coal  from  four  to  five  feet  thick,  of  a 
sulphurous  nature,  containiug  nodules  of  iron  pyrites. 

At  Brora,  in  Sutherlandshire,  we  have  a  coed  formation  belonging  to  the  lower  divisions  of  the 
oolite  period 

The  Brora  coalfield  is  the  most  remarkable  example.  The  Bey.  Dr.  Buckland  and  Sir  C.  Lyell,  Bn»»ooaifleid 
after  visiting  it  in  1824,  had  expressed  an  opinion  that  the  strata  there  were  wholly  unconnected 
with  the  proper  coal  formation  below  the  new  red  sandstone,  and  were  in  fact  the  equivalent  of  the 
oolitic  series ;  an  opinion  confirmed  by  the  subsequent  researches  of  Sir  B.  Murchison.*  The  Brora 
coalfield  forms  a  part  of  those  secondary  deposits  which  range  along  the  south-east  coast  of 
Sutherlandshire,  occupying  a  narrow  tract  of  about  20  miles  in  length  and  3  in  its  greatest  breadth. 

One  stratum  of  the  Brora  coal  pit  is  a  coal  shale,  containing  abundance  of  a  reed-like  striated  plant 
of  the  natural  order  JEqutsetum.  From  this  coal  shale  the  next  transition  upwards  is  into  a  purer 
bituminous  substance  approaching  to  jet,  which  constitutes  the  great  bed  of  coal.  This  is  from  3  feet 
3  inches  to  3  feet  8  inches  thick,  and  is  'divided  nearly  in  the  middle  by  a  thin  layer  of  impure 
indurated  shale  charged  with  pyrites,  which,  if  not  carefully  excluded  from  the  mass,  sometimes 
occasions  spontaneous  combustion  upon  exposure  to  the  atmosphere ;  and  so  much  indeed  is  that 
mineral  disseminated  throughout  the  district,  that  the  shales  might  be  generally  termed  "  pyritiferous." 
Inattention  on  the  part  of  the  workmen  in  1817,  in  leaving  a  large  quantity  of  this  pyritous  matter 
to  accumulate  in  tiie  pit,  occasioned  a  spontaneous  combustion,  which  was  extinguished  only  by 
excluding  the  air ;  indeed  the  coal  pit  was  closed  in  and  remained  unworked  for  four  jesSrs.  The 
fires  broke  out  again  in  the  pit  in  1827. 

The  purer  part  of  the  Brora  coal  resembles  common  pit  coal,  but  its  powder  has  the  red  ferruginous 
tinge  of  pulverised  lignites.  It  may  be  considered  one  of  the  last  links  between  lignite  and  true  coal, 
approaching  very  nearly  in  character  to  jet,  though  less  tenacious  than  thait  material ;  and,  when 
burnt,  exhaling  but  slightly  the  vegetable  odour  ao  peculiar  to  all  imperfectly  bituminised  substances. 
The  fbesil  remains  of  shells  and  plants  prove  the  Brora  coal  to  be  analagous  to  that  of  the  eastern 
moorlands  of  Yorkshire,  although  the  extraordinary  thickness  of  the  former  compared  with  any  similar 
deposit  of  the  latter  (which  never  exceeds  from  12  to  17  inches)  might  have  formerly  led  to  the 
belief  that  it  was  a  detached  and  anomalous  deposit  of  true  coal,  rather  than  a  lignite  of  any  of  the 
formations  above  the  new  red  sandstone.  Such  misconception  might  more  easily  arise  in  the  infancy 
of  geology^  when  the  strata  were  not  identified  by  their  fossil  organic  remains. 


DiSTBiBUTiON  of  CoAL  from  the  Scotch  Coalfield  smce  1851. 
The  total  shipments  from  the  chief  western  ports  have  been  as  follows : — (For  details,  see  Appendix.) 


1851  1 

to  \ 

1860  J 

1861  1 
to  \ 

1869  J 


1851 

to 

1860 

1861 
to 

1869 

Total   - 


Glasgow. 


Tons. 
1,317,556 

9,088,437 


3,400,993 


Irvine. 


Tons. 
3,406,722 

1,899,480 


4,806,202 


Ayr. 


Gree&ock. 


Tons. 
761,408 

1,111,278 


1,872,686 


Tons. 
326,566 

875,671 


1,202,287 


Troon. 


Tons. 


2,828,287 


2,828,287 


Ardrossan. 


Tons. 


1,518,636 


1,518,686 


Port 
Glasgow. 


Total 
Sbipments. 


Tons. 
57,553 

119,084 


176,637 


Tons. 
5,866,805 

9,935,873 


15,805,678 


over         IM,  US,  114, 115. 
previous      !!•»  Il7i  P«  108. 
Ten  Tears. 


Tons. 
4,387,626 

4,066,068 


The  ahipments  from  the  eastern  ports  since  1851  have  been  as  follows : — 


Grange- 
moattu 

Borrow* 
stoness. 

Kirkaldy. 

Leith. 

Dundee. 

AUoa. 

Granton. 

Total 
Shipments. 

Increase 

over  the 

previous 

Ten  Yean. 

1851    1 
to 

1860  J 

1861  1 
to       \ 

1869    J 

Tons. 
387,671 

958,736 

Tons. 
1,839,406 

2,863,587 

Tons. 
773,233 

1,657,605 

Tons. 
355,988 

745,382 

Tons. 
341,440 

376,566 

Tons. 
715,552 

787,344 

Tons. 
244,776 

Tons. 
4^413,290 

7,128,996 

Tons, 
1,049,837 

2,715,706 

Totd   - 

1^1^7 

4,202,993 

2,430,838 

1,101,870 

718,006 

1,502,896 

244,776 

11,542,286 

— 

*  GeologiosI  ThusaMicnui  for  18S7,  p.  293. 
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ghlmmntttiHr 


SuiPHENTS  from  the  smaller  Posts  of  Scotland. 


1851 
1852 
1853 
1854 
1855 
1856 
1867 
1858 
1859 
1860 


Total 


Ton*. 

3,121 

525 

618 

821 

19,149 

6,791 

1,351 

1,062 

722 

312 

34,462 


1861 
1862 
1863 
1864 
1665 
1866 
1867 
1868 
1869 
1870 


Total 


Tons. 

712 

632 

1,869 

2,655 

1,298 

1,656 

2,960 

1,369 

719 


13,770 


To  place  the  condition  of  the  Scotch  coal  trade  in  as  clear  a  view  as  possible,  the  following  table 
of  the  coastwise  and  foreign  exports  from  the  various  ports  in  each  of  four  years,  separated  by  ten 
years,  is  given : — 


1889. 

1849. 

1859. 

1869. 

Coastwise. 

Foreign. 

Coastwise. 

Foreign. 

Coastwise. 

Foreign. 

Coastwise. 

Foreign. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Leith    -           .           -           - 

30^59 

18,356 

1,249 

20,911 

7^3 

38,096 

10,716 

84,397 

Gnmton  -        ,  -           -        - 

— 

— 

— 

— 

— 

— . 

20,699 

43,715 

125,789 

83,029 

46,975 

61,693 

113,329 

167,888 

74,392 

197,571 

Gnngemouth      -           -        - 

69,883 

11,151 

4,333 

19,065 

2,704 

47,834 

1,803 

103,136 

Alloa   -           -           -           - 

— 

— 

40,091 

32,411 

15,034 

76,081 

12,805 

96,167 

Eirkaldj- 

46,960 

7,138 

39,439 

41,058 

39,026 

60,695 

56,272 

203,466 

Montrose          -           -           - 

— 

20 

— 

— 

— 

— 

— 

— 

Dundee    .            .           -        - 

244 

814 

— . 

9,762 

2,855 

37,633 

1,199 

62,173 

Aberdeen          .           -           - 

— 

120 

— 

200 

— 

150 

— 

450 

Greenock             -            -        - 

1,389 

15,955 

805 

22,640 

2,221 

44,464 

9,868 

104,663 

Stomoway        .           ,           - 

—« 

— 

— 

115 

— 

..^ 

~. 



Port  Glasgow       -           -        - 

18 

3,768 

— 

8,527 

110 

3,284 

9,540 

17,988 

Arbroath 

— i 

.— 

mm^ 

— 

•— 

811 

— — 

^— 

Glasgow  -           -            -        - 

100,922 

20,723 

78,651 

42,421 

78,682 

60,716 

128,741 

149,376 

Ardrossan        -            -            - 

— 

— 

— 

— 

— 

— 

123,017 

75,870 

Inrine      -           -            -        - 

248,417 

19,224 

188,782 

71,066 

234,288 

108,154 

— 

— 

Troon  -           .           -           - 

— 

— 

— 

— 

— 

— 

367,890 

119,080 

Ayr         -           -            -        - 

78,457 

151 

73,089 

896 

75,108 

1,986 

110,176 

2,508 

Campbeltown   -           -           - 
Perth       -           -           .        - 

1,800 

40 

31 

— 

— 

— 

— 

— 

^— 

— 

— 

— 

—— 

— 

•^ 

U 

Peterhead 





— 

— 

— 

52 

— 



Dumfriefl             •           -        - 

— 

— 

— 

— 

— 

520 

— 

.. 

Kirkwall           ... 

— 

— 

— 

— 

— 

— 



28 

Stranraer             -           -       - 

— 

— 

— 

— ^_ 

— 

— 

— 

230 

Total  Shipments 

698,838 

130,489 

472,945 

330,765 

570,790 

642,314 

917,118 

1,250,319 

In  1849^  therefore,  we  see  there  was  a  decrease  in  the  coal  sent  coastwise  to  the  extent  of 
225,893  tons,  but  an  increase  in  the  quantity  sent  to  foreign  countries  of  200,276  tons. 

In  1859  there  was  an  increase  over  the  shipments  sent  coastwise  in  1849  of  97,845  tons,  but  it 
was  still  below  the  shipments  of  1849  by  128,048  tons.  The  foreign  shipments  in  1859  had  increased 
by  311,549  tons. 

In  1869  we  have  a  much  more  considerable  increase,  the  coal  sent  coastwvee  haying  risen  by 
346,328  tons,  and  that  exported  to  fpreign  countries  by  608,005  tons. 
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RAILWAY  DISTRIBUTION  FRON  THE  SCOTCH  COALFIELD.  SSSl?.'***^ 

The  NoBTH  Bbitish  Railway  Company  carried  in  1867  from  168  collieries  situated  on  their 
system  and  from  their  stations  within  the  coal  areas  to  other  stations  on  their  line^  about  2,739>900  tons. 
The  following  were  the  names  of  the  collieries  sending  the  largest  quantities^  and  the  names  of  the 
towns  receiving  the  highest  tonnage.  The  detailed  return  was  given  for  the  month  of  December 
only^  but  the  authorities  on  the  railway  conceived  this  month  to  give  a  fair  average  return.  The 
following  table  is  computed  from  this  return  : — 

Tons. 

Edinburgh,  Edinburgh         -  ...     123,912 

Haymarket,      ditto    -----       59,724 

Bathgate,  Linlithgow  -  -  -  »     104,928 

Leith,  Edinburgh       -----       99,612 

Causewayend,  Stirling        ...  -       54,660 

St.  Leonard's,  Edinburgh        -  -  -         -      49,956 

Burntisland,  Fife   -----     105,264 

Whifflet,  Lanark        -  ...         -       39,384 

Gar^,     ditto      -----       59,496 

Addiewell^  Linlithgow  -  -  -         -      57,444 

Cowlairs,  Lanark   -----       36,024 

Silloth,  Cumberland  -----       41,340 

Carlisle,       ditto    -----       26,280 

Coatbridge,  Lanark    -----       70,680 

Alexandria,  Dumbarton      -  -  -      49,128 

Macmerry      ------       19,536 

Bo'ness,  Linlithgow  -  -  -      29,304 

PortobeUo,  Edinburgh  .  -  -        .       13,656 

Stirling,  Stiriing    -  -  -  -  .       46,980 

Charlestown,  Fife      -----     101,568 

Stations  on  other  Lines      -  .  .  .     229,512 

Caledonian  Railway.  Railway. 

Statement  shewing  the  tonnage  of  coal  and  dross  produced  from  the  pits  on  the  Caledonian  system 
during  the  year  ending  31st  July  1867. 

Tons. 

Gross  tonnage  put  out  of  pits  in  Lanarkshire        •  -  -3,133,035 

Stirlingshire    -  -  -        17,444 

Renfrewshire      -  -  -       48,481 


i9  9f 


Gross  Total  -  -         -  3,198,960 


Tons. 

Shipped  at  Granton        ------  ioo,629 

„          Leith         -----                -  39,415 

„          General  Terminus        -----  206,704 

„          Port  Glasgow            *             -             .            -            .  3,936 

„          Greenock          --..•..  112,360 

„          South  Alloa           -            -            -            .                _  2,721 

„          WemyssBay            -            -            -            -              -  1,712 

„          Stranraer           ------  6,186 

Used  for  steam  purposes  by  the  Company            ...  220,315 

Handed  to  Forth  and  Clyde  Canal  at  Dundyvan  Basin        -        -  76,645 

„           London  and  North-western  Railway               -              -  33,554 

„          North  British  Railway        .            .            -                .  117,773 

„           Glasgow  and  South-western  Railway              -              -  11,740 

„          Forth  and  Clyde  Railway           -            -             .         -  16,875 

„           Highland  Railway      -             -             -             -             -  16,726 

„           Great  North  of  Scotland  Railway           -            -        -  551 

Used  by  the  public  at  stations  on  the  Caledonian  line       -            •  2,231,128 


Gross  Total         -  -        -  3,198,960 

Gbbat  North  op  Scotland  Railway.  GwatKorthof 

Scotland 

Statement  of  the  quantity  of  coals  carried  on  the  Great  North  of  Scotland  Railway,  as  laid  down  ^^'^• 
in  red  on  accompaning  map,  for  twelve  months  to  Slst  July  1868. 

Tons. 

Coals  received  from  other  lines  of  railway         -         -       8,457 
Coals  taken  at  seaports         •  •  -  .    94,514 


Total  quantity  carried    -        -        -  102,971 

NOTB.«-*There  are  no  coalfields  near  the  line  of  the  Great  North  of  Scotland  Railway. 
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The  coal  received  by  this  railway  company  was  distributed  between  Aberdeen,  Peterhead,  Fraser- 
burgh, BanfF,  Portsey,  and  Lossiemouth  on  the  coast,  and  Ballater,  Aboyne,  Alford,  Inveramsay, 
Huntly,  Dufftown,  E^th,  Craigellachie,  Nethybridge,  and  other  stations  on  the  Great  North  of 
Scotland  system. 

Glasgow  and  South-westebk  Railway. 

GlMKOwand 

iSawiJf.**'*™  Coals  conveyed  on  the  Glasgow  and  South-western  Bailway  and  branches  for  the  year  1867. 

Tons. 

Coal  shipped       -  .  -  -      897,999 

For  stations  -  ...      340,912 

For  iron  works     -  -  -  -     499,876 


Total         -  -        -  1,738,787 

The  Highland  Railway,  from  Perth,  by  Forres,  Elgin,  Inverness,  Dingwall  to  Golspie,  carrieJ, 
in  1868, 

Tons. 
From  other  railways  -  .  -  45,901 

„     Seaports    -  -  -  -     6,933 

„     Coalfields         -  -  -  -     JV^f. 


PiCeML 


Total         ...  51,834 
IRELAND. 

Iwtod, 

L^l^OoUtoriM.       The  coal  measures  of  Ireland,  if  we  include  in  this  term  the  millstone  grit,  occupy  large  tracts 
'^'^  of  land  in  that  country,  and  are  upon  the  whole  analogous  in  general  mineral  characters  and  organic 

contents  to  those  of  England.  The  same  absence  of  limestone,  the  same  kind  of  successions  of 
sandstones  and  shales,  is  remarked  in  them.  Anthracite,  or  stone-coal,  like  that  of  South  Wales,  is 
found  in  the  Leinster  and  Munster  districts ;  bituminous  coal  occurs  in  Oonnaught  and  Ulster.  In 
Ulster  the  principal  collieries  are  at  Coal  Island  and  Dungannon.  The  Munster  coal  district  is 
stated  by  mx.  Griffith  to  be  of  greater  extent  than  any  English  coalfield,  but  it  is  much  less  pro- 
ductive.    At  Ballycastle  the  coal  is  found  in  connection  with  basalt. — PhiUipa* 

Mr.  Hull  remarks,  '^  that  Ireland  was  once  covered  over  two  thirds  of  its  extent  by  coalfields  is  a 
proposition  which  we  may  confidently  affirm  on  geolc^cal  pounds ;  but  the  misfortunes  of  the 
sister  isle  began  long  before  the  landing  of  Strongbow,  for  old  father  Neptune  has  swept  the  coal 
and  coal  strata  dean  into  his  lap,  and  left  little  but  a  bare  floor  of  limestone  behind.  In  plain  words, 
if  we  examine  a  geological  map  of  Ireland  we  shall  find  that  the  carboniferous  limestone  overspreads 
its  greater  part ;  and  as  we  always  find  in  England  that  this  formation  is  ultimately  surmounted 
by  coal  measures,  so  we  may  infer  there  was  the  same  order  of  succession  here,  before  the  sea,  which 
more  than  onoe  overwhelmed  the  country  after  the  carboniferous  epochs  remorselessly  swept  away  the 
more  valuable  portion  of  this  system  of  rocks.''t 

The  coal  districts  of  Ireland  are  divided  into  the  Ulster  Coalfield,  extending  over  llie  counties  of 
Antrim,  Tyrone,  and  Cavan,  in  which  four  collieries  only  are  working  ; 

The  Comiaught  Codyieldj  the  Lough  Allen  district,  in  the  counties  of  Sligo,  Leitrim,  and 
Roscommon,  in  which  eight  collieries  are  at  work ; 

The  Leinster  Coalfield,  Castlecom^  district,  in  the  counties  of  Kilkenny,  Carlow,  and  Queen's 
county,  in  which  about  eight  collieries  are  at  work  ;  and 

The  Munster  Coalfield,  in  the  Slievardagh,  Dunhallow,  and  Limerick  districts,  in  which  abont 
twelve  collieries  are  at  worki* 

It  has  been  difficult  to  obtain  returns  of  the  actual  quantities  worked  from  those  collieries. 

Anthradte.    Bitammoas. 
TOOB.  ToDf. 

In  1866  the  returns  were  .            -            -  68,750        65,000 

1867  „  -             -                -  75,000         50,000 

1868  „            -  -            -          -  74,500         52,450 

1869  „         -  -            -            -  127,923 

1870  „             -  .            -         -  Not  complete. 


DISTRIBUTION  OF  COAL  BY  RAILWAYS. 

Beyond  the  Coalfiblbs  oveb  the  Southern  and  South-westebn  Counties. 

The  London  and  South-westebn  Railway,  in  addition  to  Uie  ooal  received  from  the  London 
and  North-western,  the  Great  Northern,  and  Midland  Companies,  at  Willesden  Junction,  whiok 
quantities  are  included  in  the  returns  from  those  railways,  received  as  follows : — 

Tons. 

From  London,  Middlesex  -            -            -  19,460 

„    Reading,  Berks  ...  2,624 

„    Havant,          Hants  ...  1^037 

„    Portsmouth,      do.  -                 -                -  791 


*  FhOlipfl's  Geolog7.  f  CkMOfiddi  of  Great  Britain. 
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Tons. 

From  Basingstoke,  Hants    -  -  .            -  20,786 

„  Southampton,   do.  -                -                 -  42,602 

„  Bedbridge,        do.       -  -            -            -  2,087 

„  Eling,                do.  .                -                -  454 

„  Lymington,       do.       -  -            -             -  91 

„  Wimbome,  Dorset  -                                 -  19,460 

„  Poole,            do.           -  -                          -  2,981 

'„  Dorchester,   do.  -                -                -  761 

„  Weymouth,    do.          -  -             -            -  2,198 

„  Salisbury,  Wilts  -                -                -  27,709 

„  Templecombe,  Somerset  -            .            -  24,508 

„  Yeovil,                   do.  -            -                -  2,465 

„  Crediton,       Devon  -            -            -  182 

„  Frensington,     do.    -  -            -                 -  43,499 

„  Topsham,         do.        -  -             -             -  2,627 

„  Exmouth,         do.  -                 -  1,412 

The  coal  taken  from  London  was  distributed  at  all  the  towns  and  stations  on  this  railway  and  its 
branches  as  fax  west  as  Templecombe.     The  largest  quantities  being  taken  by  the  foUowing  towns : — 

Tons. 
Kingston,  Sussex        -.--..      553 
Windsor,  Berks  ....  -       579 

^rginia  Water,  Surrey  -  -  -  -      371 

Epsom,  do.       -  -  -  -    1,681 

Leatherhead,  do.  ....      314 

Surbiton,  do.  ...       549 

Esher,  do.  ...       301 

Chertsey,  do.  -  -  .       914 

Guildford  do.  ....    2,885 

Petersfield,  Hants        -  -  -  -       613 

Midhurst,  Sussex  ....       342 

Tongham,  Surrey         ....    1,888 
Farnham,     do.  -  -  -  -  -    1,613 

Alton,  Hants  ...  1,155 

Basingstoke,  Hants     -  -  -         '    -  -       938 

Winchester,  Hants        -  -  -  -       666 

Of  the  quantity  of  coal  distributed  from  Beading: —  ^ 

TonB. 

Kingston,  Surrey,  received  -  -  -  437 

Sunningdale,  Berks,  received  -  -  -  512 

Bracknells,  Berks,  received  ....  900 

Chertsey,  Surrey,  received  ...  143 

Of  the  coal  received  at  and  forwarded  from  Havant,  867  tons  were  for  Petersfield.  The  coal 
received  at  Portsmouth  was  delivered  between,  Godalming,  Liss,  which  took  163  tons,  Petersfield, 
which  received  231  tons,  Kigate  taking  139  tons,  and  a  few  small  places  on  the  line. 

Of  the  coal  received  at  Basingstoke,  the  largest  quantities  were  delivered  at  the  following 
stations  :-— 

TODB. 

Guildford,  Surrey  .....  i,322 

Godalming,    do.  -                -  -                -  1,216 

Havant,  Hants  -            -            -            -  286 

Portsmouth,  do.                -  -                -  485 

Farnham,  do.  -             -             -            -  278 

Alton,  do.                -  -                -  498 

Airesford  do.  -            -            -            -  307 

Winchfield,  do.                -  -                 -  1,397 

Mickeldever  do.  ...            .            .  679 

Winchester  do.               -  -                -  854 

Southampton  do.  ...            .            .  4,649 

Bishop's  Waltham  do.                -  -                -  3,471 

Oakley  do.  -            -            -            -  608 

Whit<Aurch  do.                -  -                 -  696 

Honiten,  Devon  --  -            -            -            -217 

Exeter       do.  ...  .                .  347 

Of  the  42,602  tons  received  at  Southampton,  the  largest  quantities  were  received  at  the  following 
stations : —  '  '  ' 

Tonfl. 
Liss,  "  "  Hants     "-  -  -  -         853 

Farnham,      "  do.'  <•   "  -  •  533 

Ahreslbrd,  •     do,       ■^-  -  -  -  -       1,580 

Itchen  Abbatf,  dor  -   '  -  -         286 

T  4 
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Tom. 

Basingstoke^           Hants  ...       1^054 

Winchester,               do.  -                 -                 -     14,766 

Netley,                      do,  -             -             -             -1,876 

Bishop's  Walthnm,    do.  -                 -                -          837 

Eomsey,                     do,  -            -             -             -       3,289 

Christchurch,             do.  -                 -                 -          682 

Andover,                   do.  -            -             -            -     2,266 

Horsebridge,             do.  -                 -                 -       1,267 

Salisbury,  Wilts  ....      4,183 

The  coal  received  at  Eedbridge  and  Elin^  was  delivered  at  Homsey,  Dunbridge,  Fordingbridge, 
Ringwood,  Andover,  Fullerton,  Salisbury,  which  city  took  4,484  tons,  Wilton,  and  a  few  smaller 
places. 

From  Wimborne  in  Dorset  19,460  tons  were  taken.  The  largest  quantities  were  left  at  the 
following  stations : — 

Tons. 

Godalming,  Surrey            -                 -                -           -  69 

Liphook,  Hants            -                 -                 -                 -  113 

Petersfield,  Hants               -                 -                 -           -  688 

Rogate,  Sussex             -                 -                 -                 -  •  187 

Havant,  Hants                  -                  -                 -           -  917 

Farnham,  Surrey          -                 -      .          -                 -  387 

Bentley,  Hants             ,     -        .        -                -            -  209 

Alton,  Hants                 ....  960 

Alresford,  Hants                 -                 -           '      -          .  351 

Winchester,  Hants       -                 .                 -                 .  794 

Southampton,  Hants          -                 -                 -           -  362 

Bishops  Waltham,  Hants              ...  366 

Gosport,  Hants                   -                 -                -          -  1,590 

Verwood,  Dorset          ....  258 

Ringwood,  Hants               -                 -                 .           -  399 

Christchurch,  Hants    -                 -                 -                 -  462 

Poole  Junction,  Dorset      -                 -                 -           -  599 

Poole,  Dorset               -        .         -                 -                 -  5,479 

Wareham,  Dorset              -                 -                 -           -  376 

Wool,  Dorset                -                -                -                -  209 

Dorchester,  Dorset             •                -                 -           -  1,743 

From  Poole  291  tons  were  taken  to  Verwood,  and  1,176  tons  to  Ringwood,  and  788  tons  to 
Wimborne,  the  remainder  being  distributed  along  the  line  in  small  quantities.  The  small  quantity 
received  at  Dorchester  was  distributed  between  Poole  and  Weymouth. 

Of  the  coal  received  at  Weymouth,  Dorchester  had  2,059  tons ;  the  remainder  was  left  at  three 
other  stations. 

Salisbury  received  27,709  tons.    The  chief  distribution  was— 

TonB. 
Winchester,  Hants  -  -  -  -     1,171 

Southampton,  Hants    -  -  -  -     4,137 

Romsey,  Hants  -  -       *         -  -        997 

Downton     ^  -  -  -  -     1,385 

Fordingbridge,  Hants         -  -  -  -     1,391 

Andover,  Hants  ....     3,016 

Dmton,  Wilts  -  ....     i,006 

Tisbury,  Wilts  ....     2,734 

Semley,  Wilts  -  -  -  -  -     7,459 

Gillingham,  Dorset     -  -  -  -     1,781 

The  largest  quantities  of  the  coal  received  at  Templecombe  were  distributed  as  follows : — 

Tons. 

Whitchurch,  Hants           -  -                -          -  285 

Andover  Town,  Hants  ...  505 

Grateley,  Hants                -  -                 -          -  444 

Salisbury,  Hants         -  -                 -  847 

Semley,  Wilts  -                -  -                -           -  267 

Gillingham,  Dorset     -  -                -                -  888 

Milbome  Park,  Somerset  -                •          -  398 

Sherborne,  Dorset       -  .                -                .  2,838 

Yeovil,  Somerset              -  -                -          -  1^97 

Crewkeme,  Somerset  .  -                -                -  4,371 

Chard,  Somerset  -            -  -                -          -  4,337 

Axminster,  Devon      -  -                .                -  2,130 

Colyton,  Devon                -  -                -          *  803 

Honiton,  Devon         .  .               •               ..  2,262 

Qttery  Boad,  DoYcm       •  -              •         -  631 
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The  coal  received  at  Yeovil  was  distributed  between  fourteen  stations,  the  principal  receivers 

being — 

Tons. 

Gillingham,  Dorset     -  -                -                -  2,535 

Milbome  Porke,  Somerset  -                -          -  1,432 

Sherborne,  Dorset       -  -                -                -  5,649 

Crewkerne,  Somerset        -  -                -          -  5,965 

Chard,  Somerset         -  -                -                -  805 

Honiton,  Devon                *  -                -          -  191 

Ottery  Road,  Devon  -  -                -                -  255 

From  Exeter  2,465  tons  were  distributed  between  16  stations,  Ottery  Koad  taking  481  tons. 
Broad  Clyst  523  tons,  Oakhampton  138.  Small  quantities  were  delivered  at  South  Molton  Boad 
and  adjoining  stations. 

From  Fremington  near  Barnstable,  at  which  station  43,449  tons  were  received  from  Wales,  the 
coal  was  distributed  as  follows : — 


Chard  Town,  Somerset   - 

Axminster,  Devon     - 

Colyton  Town  and  Junction,  Devon 

Seaton,  Devon 

Honiton,  Devon 

Ottery  Road,  Devon  - 

Whimple,  Devon 

Broad  Clyst,  Devon 

Exeter  and  St.  David's,  Devon 

St.  Gyres,  Devon 

Orediton,  Devon 

Yeoford,  Devon 

Bow,  Devon    -  -  - 

North  Tawton,  Devon 

Okehampton,  Devon 

Copplestone,  Devon  - 

Morchard  Koad,  Devon   - 

Lapford,  Devon 

Eggesford,  Devon 

South  Molton  Boad,  Devon 

Portsmouth  Arms    . 

XJmberleigh,  Devon  - 

Barnstable,  Devon 

Bidefbrd,  Devon 

Topsam,  Devon 

Woodbury  Boad,  Devon 

Lympstone,  Devon 

Exmouth^  Devon 


Tons. 

25 

731 

110 

96 

928 

887 

249 

319 

11,836 

172 

15,177 

715 

351 

2,716 

2,101 

330 

918 

516 

976 

2,111 

246 

1,099 

5 

51 

111 

87 

29 

558 


Topsam  received  2,627  tons,  and  Exmouth  1,412,  which  were  distributed  by  this  railway  over 


13  stations. 


Axmiuster,  Devon 
Honiton,  Devon 
Ottery  Boad,  Devon 
Exeter,  Devon 
Crediton,  Devon 


Tons. 
297 
178 
955 
289 

1,081 


London,  Chat- 
ham, and  Dover 


The  London,  Chatham,  and  Dover  Bailway, 

Bctum  showing  the  quantity  of  coal  received  from  seaports,  rivers,  and  canals,  and  its  distribution,  ''^^"^• 
during  the  year  ending  December  3l8t,  1868. 


Received 

Receiyed 

BeceWed 

Stations. 

at  Stewart's  Lane,* 

at  Favenham, 

St  QneentMro', 

TotaL 

and  sent  to 

and  sent  to 

and  Bent  to 

Tons,    cwts. 

Tons.   cwtB. 

Ton*,   ewta. 

Ton*   cwti. 

Stewart^s  Lane  -           -            - 

478       1 

— 

— 

478       1 

Beckenham           -            -        - 

— 

— 

30      6 

80      6 

Bickley 

— 

— 

20    17 

20    17 

St.  Mary  Oay      - 

— 

— 

68    15 

68     15 

Shoreham      -            -            - 

-*- 

.... 

147     19 

147    19 

.    Sevenoaks         -             -         - 

14      5 

14      7 

531     11 

560      8 

Farningham      -             -             . 

— 

6      0 

87     19 

93    19 

Meopham            -            .          - 

13      9 

•— 

217     16 

281      5 

Sole  Street       - 

— 

— 

210      2 

210      2 

18483.     Vol.  m. 


*  Battenea  Wharf, 

u 
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London,  Cbait- 
ham.  andBorer 
Baihray. 


Beceived 

Heceived 

Beceived 

StationB. 

at  Stewart's  Lane ,♦ 

at  Faversham, 

at  Qneenboro' 

Totd. 

' 

and  sent  to 

and  sent  to 

and  sent  to 

Tom.    cwt 

Tons.    cwt. 

Ttm.   cwt 

Toss.  cwt. 

Chatham  -            -            •        - 

— 

— 

14     18 

14     18 

New  Brompton  -          -            - 

12     19 

— 

— 

12     19 

Rainham        -            - 

— 

— 

22     16 

22     16 

Newinffton           -            -        - 
Sittingboume   -            - 

— 

6      0 

49     17 

56     17 

— 

— 

74    15 

74     16 

Sheemess         -            -        - 

— 

— 

7      8 

7      8 

Te3mham          .            ,            . 

— 

17      0 

45      5 

62      5 

Faversham           -            -        - 

— 

^^ 

60    14 

60    14 

Whitstable    - 

— 

— 

6      7 

6      7 

HerneBay       -            -        - 

-— 

37      0 

228      6 

266      6 

Birchington  -            - 

— 

— 

679      3 

679      S 

Broadstairs       -            -        - 

— 

8      0 

371     11 

379    11 

Selling  - 

.^^ 

76    15 

78    11 

155      6 

Canterbury           -            -         - 

—» 

309      5 

8,980      6 

9,289    11 

Bekeflboume     -            -            - 

-i^ 

165     10 

917     13 

1,088      3 

Adisham        -            - 

— 

79      6 

134    10 

213     15 

Shepherd's  WeU 

— 

— 

404    18 

404     18 

EweU 

— 

^ 

41     17 

41     17 

Longfield  Siding 

— 

— 

14    10 

14    10 

Total 

518     14 

719      2 

13,448     10 

14,686      6 

Baflwaj. 


*  Batteraea  Wharf. 
SOUTH-EASTEBN  RaILWAT. 

Betubk  of  Coalg  receiyed  at  the  under-mentioned  Ports  and  Wharves^  and  conveyed  to  Stations  on 
the  South-eaetem  Railway^  for  the  Year  ending  January  31st,  1869. 

Tons. 
Angersteiu  Wharf  -  -  -  -     13,433 

Erith  ....     37,690 

Strood     -  •  ...     42,632 

Rye  -  -  -  -  -       9,396 

WhiUtable  -  -  -  -    66,308 


Brighton  Bail- 


Total   -  -  -   169,469 

The  Bbiohtok  Railway. 

Retubn  of  Coal  Traffic  conveyed  by  the  Brighton  Railway  from  the  various  Wharves  on  their 

System,  for  Year  ending  Slst  December  1869. 

Tons. 
Public  Traffic-  -  -  -     197,573 

Company's  -  -  -  -         9,108 


Tons 


-     206,681 


Grettt  Eastern 
Bailwaj. 


For  the  London,  Brighton,  and  South  Coast 
From  the  Breconshire  coalfield  Norwood  receives  seven  tons. 

Gbbat  Eastebk  Railway. 

Retttbn  of  Coal  Traffic  landed  at  the  Ports  of  the  Great  Eastern  Railway,  and  invoiced  thence  to 
Great  Eastern  Stations,  for  the  12  months  ending  December  31st,  1868. 

Tons. 
Blackwall 
Maldon 

Hythe  and  Wivenhoe 
Mistley 


Ipswich  - 

larmouth 

Lowestoft 

Wisbeach 

Lynn 

Wells 


Total 


27,151 
8,022 

19,643 
2,242 

26,537 
877 

17,877 
402 

38,679 
7,309 

148,739 
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General  Summary  of  the  Qaantitiea  of  Coal  brought  into  the  London 
Inland  Navigation,  and  Railways,  from  the  Returns  published  by  the 
poration  of  the  City  of  London.* 


Districi^  C0Mtwi8^b7  JSS?Si"Si» 
Authonty  of  the  Cor-  um. 


1834 
1835 
1836 
1837 
1838 
1839 
1840 
1841 
1842 
1843 
1844 

1845 

1846 

1847 

1848 

1849 

1850 

1851 

1852 

1853 

1854t 

1855 

1856 

1857 

1858 

1859 

1860 

11861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 


Coastwise 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


and 


2,626,997 
2,581,085 
2,625,323 
2,566,899 
2,909,144 
2,723,200 
2,628,620 
2,490,910 


3,392,512 
2,920,367 
3,280,420 
3,418,340 
3,339,146 
3,553,304 
3,236,542 
3,330,428 
3,373,256 
3,399,561 
3,016,869 
3,119,884 
3,133,459 
3,266,446 
3,299,170 
3,573,377 
3,567,002 
3,442,402 
3,335,174 
3,116,703 
3,161,683 
3,033,193 
3,016,416 
2,981,230 
2,873,688 


Inland    Navigation 
Do. 
Do. 

Do.  2,324 

Do.  1,685 

Do.  12,933 

Do.  22,188 

Do.  33,594 

Do.  31,519 

Da  34,684 

Da  72,256 
Bailway  and 


CanaL 
Da 
Da 
Do. 
Da 
Da 
Da 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 
Da 
Do. 
Da 
Da 
Do. 
Da 
Da 
Do. 
Da 
Do. 
Da 
Da 


86,687 

33,629 

41,967 

60,849 

41,640 

85,579 

254,421 

414,917 

653,729 

977,210 

1,161,086 

1,271,700 

1,233,172 

1,210,645 

1,208,132 

1,497,138 

1,661,083 

1,524,947 

1,784,713 

2,351,342 

2,741,588 

2,980,072 

3,395,617 

2,988,860 

3,348,527 


Tom. 
2,080,547 
2,299,816 
2,399,551 
2,629,321 
2,582,770 
2,638,256 
2,589,087 
2,942,738 
2,764,719 
2,663,204 
2,563,166 

3,461,199 
2,953,996 
3,322,387 
3,479,189 
3,380,786 
3,638,883 
3,490,963 
3,745,345 
4,026,985 
4,376,771 
4,177,965 
4,391,684 
4,366,631 
4,477,091 
4,607,302 
6,070,515 
6,228,085 
4,967,349 
5,119,887 
5,668,045 
5,903,271 
6,013,265 
6,322,033 
6,970,090 
6,220.215 


*  See  alM  a  statement  of  (ha 
•nbome  ooal  tnde  tkom  Tad- 
dmgtou  and  Brentford,  ihort 
or,  and  to  and  beyond  Ijuir 
Oaperi,  trom  ISO  to  18ST. 
(Appendix  Xibto  B7  B.).  p.  79. 


t  For  detailed  aoooont  of 
coal  and  ooke  brought  into 
London  rinee  UM  lee  Appan* 
dix.  Table  No.  IH^  p.  lU. 


t  The  retom  ftvm  18(1  to 
18W  is  collated  with  a  TBtum 
moved  for  br  Hr.  Aldeimsn 
Salomons  in  ithe  House  of 
OommsDa, 


Voradetailed 
Ktom  ibr  1870 


see  Appendix, 


SUMMARY  OF  RAILWAY  DISTRIBUTION. 


ToTAi  Quantities  of  Coal  carried  from  each  Ooal-peoducikg  Distbict  by  the  different 

Lines  of  Railway. 


Railways. 

Dutriots. 

In  1866. 

In  1867. 

In  1868. 

In  1869. 

I'd!!*. 

Tonsa 

Tons. 

Tons. 

" 

Durham         *        .        - 

— 

.^ 

•_ 

609,164 

South  Yorkshire 

— - 

...  . 

... 

470,140 

Great  Northern        •-< 

West  Riding 
Derbyshire 

■^ 

, 

z 

425,678 
658,736 

Leicestershire 

•« 

... 

— 

6,321 

.. 

Retford      - 

Total         -        - 
Anglesea   -        - 

— 

— 

— 

151,603 

— 

— 

— 

2,121,641 

... 

56 

^^^ 

^^, 

Carnarvon     -        -        • 

— 

174 

._ 

— . 

Breconshire 

— 

27,868 

30,346 

71,416 

Derbyshire     -        -        - 

— 

52,343 

53,824 

42,129 

Cheshire    -        •            r 

— 

66,729 

148,236 

123,896 

ir          J                    J       TkT    —  xi- 

Cumberland  -        -        - 

-» 

429,467 

389,487 

529,223 

London  and    North-^ 

Flintshire  -        - 

-— 

372,699 

381,668 

321,369 

western 

Lancashire      .         -         - 

— 

4,032,446 

3,741,975 

4,211,080 

Monmouthshire  - 

— 

29,638 

17,803 

— 

Shropshire     -        -        - 

— 

45,936 

59,186 

117,797 

Staffordshire 

.     — 

455,129 

445,967 

654,916 

Warwickshire 

_ 

211,144 

183,346 

183,886 

Yorkshire  •        - 
Total 

— 

183,374 

196,732 

232,^6 

— 

5,887,003 

5,668,069 

6,488,207 

U  2 
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RiXLWATB. 


Bailways. 

Districts. 

In  1866. 

Ll  1867. 

InlS68. 

In  1869. 

Midland       -            -^ 

Derbyshire 

Yorkahire      .        -        - 

Leicestershire     - 

Gloucestershire 

Durham     -        - 

Nottinghamshire    - 

Warwickshire     - 

Staflfordshire 

Lancashire 

South  Wales  - 

Total      . 

Durham  and  Northum-l 

berland     - 
Yorkshire    and    Lanca-' 

shire     ...            ./ 

Total 

North  Wales 
South  Wales  - 
South  Staffordshire 
Badstock    - 

Total 

Yorkshire    and  Derby.*! 
shire  and  Lancashire  j 
South  Yorkshire    - 

Total      . 

Whitehaven  - 

Wigan    - 

Midland 

Stockton  and  Darlington 

Cleator  Moor 

Total 

Lanarkshire 
Edinburghshire 
Stirling^re «     - 
Renfrewshire 

Total     - 

Fife      -        .        .        • 
Lothians    -        - 
West     .... 
Border       - 

Total         .        . 

Lancashire     -        -        . 
Yorkshire  - 

Total 
Oswestry  - 

Tons. 

3,135,855 

968,600 

865,240 

230,748 

82,641 

197,873 

74,751 

33,376 

14,740 

986 

Toni. 

3,555,745 

1,028,353 

920,476 

226,643 

83,258 

80,506 

60,134 . 

43,263 

10,247 

1,637 

Tons. 

3,350,393 

1,136,539 

777,603 

210,138 

67,968 

173,151 

60,093 

34,667 

11,369 

573 

Tons. 

3,617,082 

1,246,022 

864,273 

215,718 

85,652 

383,548 

62,903 

41,189 

15,744 

390 

5,604,810 

6,010,262 

5,822,494 

6,532,521 

North-eastern  *        -< 

^^ 

■ 

8,280,310 
675,378 

— 

— 

— 

8,955,688 

Groat  Wefltem         J 

— 

— 

703,379 

2,332,656 

290,720 

222,948 

2,800,790 
611,524 

271,326 

— 

— 

3,549,703 

3,683,640 

Manchester,  Sheffield,  f 
and  Lincolnshire  -] 

— 

— 

690,549 
1,498,456 

773,572 
1,322,788 

— 

— 

2,189,005 

2,096,350 

North  Staffordshire    - 

-~ 

577,183 

586,393 

546,130 

Fumess  -        -        --< 

— 

— 

— 

33,829 

122,687 

46,728 

1,947 

4 

— 

— 

— 

205,195 

Caledonian  .-           -< 

— 

— 

— 

3,869,491 

100,251 

16,260 

10,207 

— 

— 

— 

4,023,209 

North  British  -        -< 

— 

— 

— 

880,241 

388,398 

-  2,455,087 

183,388 

— - 

— 

— 

3,907,064 

Glasgow  and   South  1 
Western    -           -J 

— 

— 

— 

1,690,207 

Lancashue  and  York-  / 
Bhire                     -1 

, 

— 

2,261,511 
1,023,261 

— 

— 

— 

3,284,772 

Cambrian 

— 

— 

.   — 

10,935 
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BaUways. 

1 
Districts.                          In  186«. 

! 

In  1867. 

In  1868. 

In  1869. 

LlaneUj    - 

1                           1             1             1             1 
1             1             1             1             1             1 

Tons. 

Tons. 

Tons. 

Tons. 
510,781 

Monmouthshire 

— 

— 

1,389,660 

1,528,354 

Swansea  VaUey 

— 

— 

390,183 

398,096 

South  Wales  Mineral  - 

— 

— 

107,709 

— . 

Mid  Wales     - 

— 

30,659 

— 

— 

Yale  of  Neath    - 

— 

— 

1,046,432 

1,186,064 

KiJLWAYS. 


COAL  AND  PATENT  FUEL  RECEIVED  COASTWISE. 

CoAK  and  Patent  Fuel  received  Coastwise  at  the  various  Ports  of  England,  Scotland,  and  Coa^iwiae  dis- 
Ieeland,  in  each  of  the  years  1868  and  1869.  tributionofcoai. 

ENGLAND. 


Ports  at  which  leceiyed. 

Coals. 

Patent  Fuel. 

1868. 

1869. 

1868. 

1869. 

Tons. 

Tons. 

Tons. 

Tons. 

London    -            -            - 

2,981,230 

2,873,688 

14,555 

14,679 

Rochester    -            -        - 

411,530 

430,420 

— 

2,907 

Faversham 

132,835 

135,385 

— 

Ramsgate    -            -        - 

21,849 

24,357 

— 

_ 

Deal        .            .            . 

15,210 

15,798 

.i. 

— 

Dover         -            -        - 

55,557 

57,894 

... 

— 

Folkestone 

50,546 

51,915 

~~~ 

_ 

Rye             ... 

Newhaven 

51,628 

49,299 

__ 

84,062 

83,939 

.^ 

^^ 

Shoreham    -            -        - 

117,115 

109,564 

•    — 

.... 

Littlehampton 

55,059 

54,188 

..« 

_ 

Portsmouth 

193,212 

193,401 

— 

— 

Southampton 

225,900 

255,172 

230 

— 

Cowes         -           -        - 

60,417 

63,871 

.... 

.— 

Poole 

45,194 

48,338 

— 

— 

Weymouth  -            -        - 

26,914 

33,497 

— 

1,688 

Bridport  - 

5,241 

4,440 

— 

^~~ 

Lyme          -            -        - 

5,652 

5,079 

— 

.... 

Exeter    - 

53,758 

60,145 

... 

.— 

Teignmouth 

53,205 

54,363 

— 

.^ 

Dartmouth 

43,940 

43,799 

— 

.... 

Plymouth    -            -        . 

242,275 

280,416 

394 

840 

Fowey     - 

61,369 

72,001 

— 

— 

Falmouth    -            -        - 

36,715 

45,407 

635 

.^ 

Truro      - 

75,661 

89,715 

... 

— 

Hayle 

162,194 

197,191 

-» 

— 

Penzance 

50,448 

60,004 

1 

.... 

SciUy 

1,677 

2,598 

— 

— 

Padstow 

36,156 

44,044 

... 

.... 

Bideford      - 

29,657 

33,342 

.... 

— 

Barnstaple 

70,495 

74,552 

—. 

.... 

Bridgewater 

231,192 

239,714 

— 

— 

Bristol     - 

240,616 

245,001 

.-. 

— 

Gloucester  -            •        - 

18,688 

20,955 

— 

— 

Chepstow 

8,766 

9,047 

— 

_ 

Swansea      -            -        - 

369 

1,412 

— 

... 

Uanelly 

4,261 

1,903 

_ 

.— 

MUford       - 

17,762 

14,850 

— 

— 

Cardigan 

2,585 

5,924 

— 

— 

Aherystwith 

14,098 

11,995 

— 

— 

Carnarvon 

77,391 

57,625 

_ 

.... 

Beaumaris  -            -        - 

42,635 

43,456 

— 

.— 

Douglas  -            -            - 
Castletown  -            -        - 

33,000 

38,413 

-.- 

— 

11,340 

11,992 

— 

— 

U  3 
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CoitffewiM  dis- 

CoaU. 

FUentXW. 

tribution. 

Porta  at  which  received. 

1868. 

1869. 

1^8. 

1869. 

Tons. 

Tons. 

Tons. 

Tons. 

Ramsay   ..             -             - 

9,456 

10,175 

232 

Liverpoool  -            -        - 

159,240 

129,895 

5,417 

7,869 

Lancaster 

26,062 

24,433 

•» 

— 

Workington 

1,296 

300 

-m^ 

.— 

Berwick  - 

6,876 

7,658 

'       -.-. 



Newcastle  -            -        - 

70 

— 

p-M 

... 

Stockton 

2,437 

2,402 

.-« 

.... 

Middlesborough 

— 

60 

.^ 

_ 

Whitby   - 

16,818 

17,492 

— 

_ 

Scarborough 

20,069 

20,303 



_ 

Gainsborough 

— 

895 

_ 

.... 

Hull 

4,811 

5,322 

-^ 

_ 

Grimsby 

3,349 

4,553 

•^ 

_ 

Boston         -            -        - 

23,035 

23,766 

.». 

.^^ 

Wisbeach 

10,762 

8,118 

... 

mmm. 

Lynn            -             -         - 

83,260 

70,226 

_i. 

.... 

Wells       - 

21,900 

20,494 



40 

Yarmouth   -            -        - 

115,928 

101,136 

..• 

... 

Lowestoft 

92,039 

90,754 

... 



Woodbridge 

18,199 

15,588 



162 

Ipswich  -            -            - 

62,205 

55,408 

— 

— 

Harwich     -            -        - 

28,919 

25,075 

.^ 

.... 

Maldon    -            -            - 

61,255 

61,269 

— 

_ 

Colchester 

Total 

43,800 

36,535 



— 

6,971,180 

6,981,956 

21,463 

27,685 

SCOTLAND. 

Goals. 

Patent  Fuel 

1868. 

1869. 

1868. 

1869. 

Tons. 

Tong. 

Tons. 

Tons. 

Leith       .            .            - 

57,775 

63,971 

... 

1.. 

Granton      -             -         - 

170 

» 

._ 

.^ 

Grangemouth 

3,151 

3,262 

.^ 

_ 

Alloa 

133 

159 

_ 

Kirkcaldy 

5,691 

5,251 

<*- 

... 

Dundee       -            -        - 

193,906 

199,261 

.— 

~^ 

Perth      -            . 

4,930 

4,891 

i... 

m^ 

Montrose    -            -        - 

58,734 

57,590 

— 

-.. 

! 

Arbroath 

40,672 

41,039 

mm^ 

.^ 

Aberdeen    -            -        - 

195,372 

202,925 

.^ 

6 

Peterhead 

21,515 

13,304 

..» 

.... 

Banff          -            -        - 

29,138 

25,932 

^^ 

... 

Inverness 

86,922 

84,591 

..— 

... 

Wick 

16,367 

16,308 

7 

15 

Kirkwall-            .    ■        - 

8,282 

8,735 

m^ 

... 

Lerwick      -            -        - 

2,536 

3,341 

... 

... 

Stomoway 

1,470 

1,374 

.^ 

... 

Greenock    -            -        - 

12,928 

11,122 

«-.• 

... 

Port  Glasgow      - 

270 

— 

.^ 

... 

Glasgow     -            -        - 

2,206 

1,801 

443 

806 

Ardrossan 

1,140 

1,243 

..- 

... 

Troon 

183 

193 

.... 

.J,, 

Ayr         .            .            . 

110 

106 

,_ 

..^ 

Campbeltown 

22,672 

25,213 

.. 

... 

Dumfries 

11,488 

9,633 

... 

... 

Wigtown     •            -        - 

13,916 

14,314 

...- 

... 

Stranraer 

Total 

16,042 

18,422 

— 

— 

806,719 

813,481 

450 

827 
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IRELAND. 


Coastwise  dia- 
tribution. 


Forts  at  which  reeeired. 

Coalg. 

Patent  Fuel. 

1868. 

1869. 

1868. 

1869. 

Tons. 

Tom. 

Tons. 

Tons. 

Dublin     - 

659,006 

725,591 

— 

Wexford     - 

37,087 

49,407 

— 

— 

Waterford 

117,428 

140,648 

— * 

__ 

NewEoss  - 

25,964 

26,902 

— 

..1. 

Cork        - 

253,736 

286,899 

— 

— 

Youghal      -            -        - 

24,998 

34,079 

— . 

—.. 

Skibbereen 

10,023 

11,801 

.-* 



Limerick     -            -        - 

39,340 

48,773 

_ 

-» 

Tralee     -            -            - 

6,663 

4,377 



__^ 

Galway 

10,782 

11,616 

— 

_ 

Westport 

2,226 

2,244 

— 

— 

Sligo           -            .        - 

11,675 

11,326 

— 

.i— 

Balina    - 

1,622 

1,738 

-_ 

— 

Londonderry 

80,465 

82,543 

— 

— 

Coleraine 

20,080 

18,615 

— 

— 

Belfast 

694,927 

710,065 

~^ 

— 

Newry     ... 

111,476 

102,161 

1,170 

— 

Dundalk      - 

67,235 

75,828 

— 



Drogheda 

Total 

42,166 

53,928 

— 

— 

2,216,899 

2,398,541 

1,170 

— 

SUMMAET. 


Ports  at  which  reoeiTed. 


England  - 
Scotland 
Ireland    - 


Total 


Coals. 


1868. 


Tons. 
6,971,180 
806,719 
2,216,899 


9,994,798 


1869. 


Tons. 
6,981,956 
813,481 
2,398,541 


10,193,978 


Patent  FneL 


1868. 


Tods. 
21,463 
450 
1,170 


23,083 


1869. 


Tons. 
27,685 
827 


28,512 


CANNEL  COAL  AND  BITUMmOUS  SHALES. 

It  IB  important  to  give,  as  a  section  of  this  chapter,  some  general  notice  of  the  cannel  coal  and 
bituminous  shales. 

The  following  returns  must  not  he  regarded  as  quite  complete.  They  may,  however,  be  reeeired 
as  perfectly  correct,  as  far  as  it  has  been  possible  to  carry  the  inquiry. 

It  should  be  explained  that  the  quantities  of  cannel  coal  raised  and  used  have  been  included  in  the 
general  statement  of  our  coal  produce  already  given. 

Detailed  Statement  of  the  Production  of  Cannel  Coal  in  Gbeat  Britain. 

ENGLAND. 

Stai^fordsHibb,  North. — A  cannel  coal  of  uncertain  quality  occurs 
in  this  district,  especially  between  Hanley  and  Harecastle.  It  is  usually 
termed  in  the  locality  "  pill "  or  *^  peal,"  and  is  sold  at  the  pit's  mouth 
at  lOs,  the  ton.  The  quantity  of  this  cannel  which  is  raised  annually 
is  about  -------.       10,000  tons. 

Nottinghamshire. — The  chief  if  not  the  only  place  in  this  county 
at  which  cannel  is  worked  is  at  Hucknall  Torkard  near  Nottingham. 
All  that  is  raised  is  appropriated  for  oil  making,  the  quantity  produced 
being  -  -  -  "."..'  "  "      46,950    „ 

Derbyshire. — The  places  producing  this  variety  of  coal  are  the 
following  : — 

Senshaw,  near  Chesterfield. — This  is  not  strictly  a  cannel. 
Swanwick  Colliery. — This  is  a  cannel  of  fair  average  quality. 
Clay  Cross. — ^But  little  is  worked  on  this  estate  at  present 

The  total  production  of  Derbyshire  -----      42,225  tons. 

U  4 
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YoEKSHiBB. — ^The  Mines  in  Yorkshire  producing  cannel  are — 

1.  SUkstone  Fall,  Barnsley. 

2.  Adwalton  Moor,  Leeds. 

3.  BruntcliflFe,  Leeds. 

4.  Gildersome,  Leeds. 

5.  College,  Birstal. 

6.  Oakwell,  Leeds. 

7.  Ardsley  Main,  Ardsley. 

Some  of  this  is  an  inferior  cannel,  known,  locally,  as  "  drub "  or 
**stub,"  and  a  considerable  quantity  of  the  true  cannel  of  the  West 
Riding  will  not  coke.  The  quantity  raised  annually  from  the  Yorkshire 
district  is  about        ------  .     185,000 

Lancashire. — The  collieries  in  the  East  Lancashire  (Manchester) 
district  producing  cannel  coal  are  the  following : — 

1.  Bank,  Little  Hulton. 

2.  Blackrod,  Ohorley. 

3.  Blackrod,  Blackrod. 

4.  Bridgewater,  Worsley, 

5.  Hulton,  Bolton. 

6.  Scot  Lane,  Blackrod. 

7.  Stonehill,  Farnworth. 

8.  Rigby  Pit,  Anderton  Hall. 
The  total  estimated  production  being  -  -  -  -     120,000 

The  collieries  in  the  West  Lancashire  (Wigan)  district  producing 
Cannel  are — 

1.  Haigh,  Haigh  and  AspuU. 

2.  Aspull,  Hai^h  and  Aspull. 

3.  Earkless  Hsdl,  Eirkless. 

4.  Standish,  Standish. 

(These  belong  to  the  Wigan  Coal  and  Iron  Company) 

5.  Rose  Bridge,  Ince. 

6.  Douglas  Bank,  Wigan. 

7.  Norley  Hall,  Pemberton. 

8.  Ince  Hall,  Wigan. 

9.  Walthew  House,  Pemberton. 

10.  Gidlow  Lane,  Wigan. 

11.  Rowenhead,  St  Helen's. 

Tlie  total  production  of  these  collieries  was  -  -  -     530,000    „ 

Cheshire. — ^Duckinfield,  Stockport,  is  the  only  colliery  in  this 
county  producing  cannel  coal.     The  present  yield  being  -  -       12,000    » 

The  Average  Production  of  Cannel  Coal  in'  England  from  the  Year  1865  to  1869. 

Tong. 

North  Staffordshire     -             -             -             .  10,000 

Nottinghamshire     -             -             -                 .  46,950 

Derbyshire     -----  42,226 

Yorkshire   -             -             -             -                 -  185,000 

Lancashire      -----  650,000 

Cheshire      -             -             -             -                 -  12,000 


The  total  present  production  in  England      -     946,175 

At  least  50,000  tons  of  this,  possibly  much  more,  was  at  one  time  reserved  for  the  manufacture 
of  the  coal  and  shale  oils ;  but  the  low  price  of  the  coal  oils  sent  from  America  has  destroyed  a 
considerable  section  of  this  trade.  Nearly  all  the  cannel  coal  now  raised  is  used  in  the  manufacture 
of  gas. 

WALES. 

NoBTH  Wales. — This  is  the  only  district  at  present  producing  cannel.  The  collieries  yielding 
it  are — 

1.  Lees  wood  Green,  Mold. 

2.  Leeswood  Hill,  Mold. 

3.  Coed  Talon,  Mold. 

4.  Coppa,  Mold. 

5.  Nerquis,  Mold. 
6    Wern,  Bagilt. 
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From  these  works  the  quantity  of  caanel  coal  raised  was  as  nearly  as  can  be  ascertained 
150,000  tons  in  1865,  almost  the  whole  of  which  was  then  consumed  in  the  extensive  oil  works  of 
Flintshire^  which  are  now  suspended.  As  in  other  places,  the  cannel  which  is  now  worked  is  used 
at  the  gas  works. 

SCOTLAND. 

It  is  fortunate  that  we  have  reliable  information  as  to  the  output  of  cannel  coal  from  this  im- 
portant field. 

At  a  meeting  of  coal  owners,  recently  held  in  Glasgow,  the  estimated  average  quantity  raised 
annually  from  1865  to  1869  was  given  as  follows  : — 

Tons. 
Lanarkshire    -  ...  -     172,000 

Linlithgowshire       ...  -       28,000 

East  aitd  Mid-Lothian  ...      55,000 

Fifeshire     ....  .       29,000 

Ayrshire        .....      38,000 


Giving  as  the  total  quantity 


322,000 


The  stock  of  cannel  coal  on  hand  was  then  stated  to  be  61,500  tons,  making  the  total  quantity 
raised  as  383,500  tons.  Mr.  Binney  informs  us  that  nearly  100,000  tons  of  this  is  used  in 
making  oil  and  paraffine  in  the  works  between  Glasgow  and  Edinburgh. 

The  total  Quantity  of  Cannel  Coal  produced  in  the  United  Kingdom  may  be  thus  estimated : — 


England 

Wales 

Scotland 


At  a  low  estimate  250,000  tons  of  this 
has  been  submitted  to  distillation  for 
coal-oil ;  therefore,  for  gas-making  and 
other  purposes,  the  total  quantity  ob- 
tained will  be  -  -  - 


Tons. 
946,175 
150,000 
322,000 

1,418,176 


1,168,176 


LISTS  OF  CANNEL  and  SHALE  OIL  WORKS  in  GREAT  BRITAIN, 

Distilling  crude  Petroleum  from  Cannel  coal  or  Bituminous  Shales  or  Sandstones,  so  far  as  these 
have  been  ascertained,  were  in  1865  as  follows.    Many  of  these  are  now  idle  : — 


Flintshire. 

Proprietors. 

Flintshire  Oil  and  Cannel  Coal  Company^  Limited 

British  Oil  and  Cannel  Company 

Canneline  Oil  Company    -  -  -  - 

Coppa  Oil  Company     -  -  -  - 

WUliam's  Patent  Mineral  Charcoal  and  Oil  Company 

W.  B.  Marston's  Oil  Works 

Leeswood  Main  Cannel  Oil  Company    - 

North  Wales  Oil  Company  -  .  - 

Padeswood  Oil  Company  ... 

Roger  Jones  and  Company  -  .  « 

E.  G.  Buttery  and  Company      -  -  -     " 
Thomas  Green      -            -            -             -  -    ' 
G.  H.  Birkbeck  and  Company  - 

Ness  and  Griffiths  .... 

Barlow  and  Jeffs  .  -  .  . 

F.  Page  and  Company      .  -  .  - 
Mold  Mineral  Oil  Company      ... 
G.F.MUthorp     .            . 

Glover  and  Company    •  .            -            . 

Hardman  and  Sharett       -  .            .             • 

Plasy  Mhowys  Oil  Company  ... 

The  Cambrian  Oil  Company  ... 


18483.   VoLIIL 


Locality. 

Saltney. 

Leeswood. 

Coed  Talon. 

Padeswood. 

Ponty  Bodkin, 

Coed  Talon. 

Hope  and  Leeswood. 

Lower  Leeswood. 

Padeswood. 

Hope. 

Hope. 

Padeswood. 

Padeswood. 

Padeswood. 

Coed  Talon. 

Padeswood. 

Mold. 

Padeswood, 

Leeswood. 

Tryddu. 

Nerquis. 

Hope. 
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oMnelooaL 


Dhe 

section  being — 

Tds. 

Ft. 

In. 

3 

2 

8 

0 

0 

7 

0 

0 

7 

0 

2 

2 

0 

1 

8 

0 

1 

6 

0 

3 

0 

M  Ck>Ilieiy,  the  seci 

Ft 

In. 

- 

1 

0 

0 

9 

1 

8 

- 

0 

0 

3 

0 

1 

8 

2 

0 

The  PiaBkynaston  Colliery  Company  had  just  then  completed  a  large  contract  for  cannel  ^coal, 
with  a  London  Gas  Company,  at  12«.  the  ton.  At  Trydyn,  where  there  bxb  about  50  or  60 
acres  of  cannel,  it  has  been  proved  to  be  from  5  to  9  inches  only  in  thickncBS,  and  it  is  all  of  the 
*'  smooth  '*  cannel,  no  "  curly."  It  will  be  understood  that  the  latter  variety  is  greatly  superior  to 
the  former. 

Leeswood  has  about  120  acres  four  feet  tluck  on  the  average. 

Black  Shale 

Light  Shale 

Black  Slag 

Top  Cannel,  Smooth 

Middle  Cannel,  Curly 

Lower  Cannel,  Bastard  - 

Black  Shale  -  -  - 

At  the  Mold  Cannel  Works,  the  Broncoed  Colliery,  and  Bromfield  Colliery,  the  section  is — 

Soft  Metal        -  ^  - 

Smooth  Cannel  .  -  - 

Inferior  coal      -  .  - 

Soft  Floor         -         -  .  - 

The  North  Wales  Oil  Works  have- 
Smooth  Cannel  ' 

Curly  ditto    -  -  -  - 

Shale    -  -  -  . 

-And  here  the  cannel  coal  seam  has  doubled  upon  itself,  by  a  succession  of  movements,  attaining  in 
some  places  a  considerable  thickness. 

At  Coed  Talon  they  have  also  about  four  feet  of  cannel. 

Shale        -  -  -  .- 

Coal     .... 

Fire-clay  .  -  - 

Black  Shale      - 

Cannel  Coal         .  _  - 

Bottom  Shale  -  -  -  -  — 

At  a  depth  of  224  yds.  1  ft.  10  in.     They  probably  have  about  from  200  to  250  acres  remaining. 

A  little  cannel  has  been  worked  at  Mostyn,  on  the  banks  of  the  Dee,  and  at  Wem  Colliery  near 

Bagilt  they  are  now  producing  a  small  quantity.  A  thin  bed  of  cannel,  about  six  inches  thick,  can 
be  traced  from  Bagilt  to  Mostyn. 

The  bitiuninous  shales  yield  S3  gals,  of  crude  oil  to  the  ton. 

Smooth  cannel  „  86  „  „ 

Curly  cannel  „  76  „  „ 

Bagilt  cannel  „  35  „  „ 

The  percentage  of  produce  from  the  crude  oil, — 

Spirits       -             -                 -  -                 -  4 '95 

Burning  oil                 -                -  -            -  21*60 

Lubricating  oil       -                 -  -                 -  8*84 

Liquid  grease            -                -  -            -  4*58 

Stiff  grease            .                -  .                .  37'65 

Loss      -----  22-48 


Td«. 

Ft 

In. 

5 

0 

0 

0 

2 

0 

4 

2 

0 

10 

2 

0 

1 

1 

0 

100-000 


NoETH  Staffoedshibb. 


Froprieton. 


Messrs.  Adams       .  .  . 

H.  Meir,  Esq.  -  -        - 

Messrs.  May  and  Co. 
Messrs.  Glover  -  -        - 

Messrs.  Slater  and  Co. 
Messrs.  Wards  and  Co.  -       - 
Messrs.  Hardman  and  Co. 
North  Staffordshire  Co^il  and  Iron 
Company  -  -  - 


Locality. 


TunstaU 

Do. 
Burslem 
Longton 
Burslem 
Hanley 
Milton 

Tanstall 


Nt».  ofBetortB. 


20 
20 
40 
10 
36 
18 
8 
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Each  retort  yields  on  an  average  30  gallons  of  crude  oil  per  day  of  24  hours,  working  6  days  per 
week,  say  100  tons  of  crude  oil  per  week  for  the  district.  Of  the  Bituminous  Shales  they  are 
DOW  raising  nearly  10,000  tons  per  annum,  selling  at  the  pit's  mouth  for  128.  the  ton. 

YoRKSHiBE. — West  Ardsley  Coal  Company.  These  retorts  are  but  just  going  into  work  for  the 
distillation  of  shale. 

Shbopshibe. — Bitununous  shales  are  being  worked,  but  at  yet  the  rate  of  production  is  not  high. 

Scotland. 

Lanarkshire. — In  the  western  division  of  this  county  there  are  five  collieries  working  ^'gas  coal,''  s^^ovmei 
as  cannel  is  called  in  Scotland,  of  the  "  splint  seam,"  and  two  others  are  working  cannel  coal  witih 
the  ironstone.     In  the  eastern  diyision  twenty  collieries  are  working  the  cannel  of  the  **  splint  seam,** 
four  the  Eillongue  ^^  mussel  band,"  six  the  Killongne,  and  11  the  Lesmahago  coal. 

Fifeshibe. — There  are  six  or  seven  collieries  working  the  '*  Lesmahago/'  and  four  or  five  the 
«  Boghead  coaL" 

Haddingtonshire. — There  are  four  collieries  yielding  "  gas  coal." 

EiNROSSHiRE. — ^Tields  '*  gas  coal "  from  one. 

Edinburghshire. — Has  four  collieries  J)roducing  *'  Lesmahago,"  and  five  the  cannel  of  the  "  splint 

coal."  .        _ 

Linlithgowshire. — Has  four  collieries  yielding  '*  Boghead,"  and  two  or  three  ^'  Lesmahago." 
Stirlingshire. — Has  one  colliery  producing  the  Eallongue  musseL" 
Perthshire. — Has  two  collieries  giving  '^  Lesmahago  "  cannel. 
The  present  rate  of  production  from  these  collieries  has  been  already  given. 
It  may  be  useful  to  state  the  oil-producing  power  of  some  of  these  coals. 

Boghead  -  -  produces  128  gallons  of  oil  per  ton. 

Methel         -  -        „         90  „  „ 

CapeldrsB  -  -         „  81     „  „ 

Lesmahago   -  -         „         78  „  „     • 

Bochsoles        -  -        „  72  „  „ 

The  "Boghead"  variety  of  coal,  with  its  present  price,  74*.  the  ton,  is  placed  beyond,  the  reach  of 
the  gas  manu&cturers.     Of  it  Mr.  Binney,  our  highest  authority,  writes — 

"  The  Boghead  coal  occurs  in  the  higher  part  of  the  Scotch  coalfield  in  about  the  position  of  the 
'*  slaty  band  "  of  ironstone  ;  its  range  is  not  more  than  three  or  four  miles,  in  the  lands  of  Torbane, 
Inchcrosa,  Boghead,  Sappers,  and  Bathvale,  near  Bathgate,  in  the  county  of  Linlithgow.  In  thickness 
it  varies  from  1  to  30  inches,  and  at  the  present  consumption,  say  from  80,000  to  100,000  tons  per 
annum,  it  cannot  last  many  years." 

Bituminous  shales  are  also  worked  in  many  localities,  and  the  works  for  the  distillation  of  ofttinel 
coal  and  shales  are  extending. 

PEAT. 

The  use  of  peat  for  gas  manufacture  having  attracted  some  attention,  it  was  thought  desirable  to 
obtain  some  information  as  to  its  use  in  the  prisons  of  Dartmoor,  where  it  has  been  lued  for  this 
purpose  for  some  time.     The  following  information  is  to  the  point :  — 

In  answer  to  queries  received  from  the  Coal  Commission  Committee}  .dated  January  6tb,  1869, 
I  beg  to  state  the  following  :-r- 

Ist.  706  tons  peat  was  cut  during  the  year  1868. 
TonB  cvt8.  Ibe. 

2nd.  362     13    0  peat  was  use^  for  making  gas  during  l^e  same  year^  namely, 

193     11     0  for  gas. 

169      2     0  as  fuel  for  heating  retorts. 

362     13     0 


3rd.  The  illuminating  power  of  the  gas  made  depends  entirely  on  the  quality  of  the  peat.  One 
ton  of  good  black  peat  will  produce  about  8,000  cubic  feet  of  gas,  equal  in  brilliancy  to  that  made 
firom  coal.  As  the  peat  varies  in  quality,  and  our  bogs  being  nearly  exhausted,  we  use  a  portion 
of  coal  with  the  peat  varying  from  20  to  30  per  cent. 

4tlu  The  quantity  of  coke  made  and  its  use. — One  ton  of  peat  yields  about  25  per  cent  coke  or 
charcoal,  the  greater  portion  of  which  is  used  as  a  manure,  after  being  charged  with  ammonical  liquor, 
sea  water,  or  night  soil. 

5th.  The  value  of  the  ashes,  &c.  One  ton  of  peat  yields  about  12^  per.  cent,  ashes,  which  is 
mixed  and  used  with  the  coke,  and  valued  here  at  309.  per  ton. 

The  nse  of  peat  in  Wales  and  in  Ireland,  and  in  many  parts  of  the  kingdom^  as  the  fuel  for  the 
peasantry,  need  scarcely  be  referred  to ;  but  the  quantity  used  is  very  large,  and  to  the  extent  of  its 
use  subetitutee  coal.; 
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CHAPTER  VL 


THE  EXPORTATION  OF  COAL  TO  FOREIGN  COUNTRIES. 

If  has  been  already  shown  that  in  the  early  part  of  the  sixteenth  century  there  was  a  foreign  trade 
in  Newcastle  coal,  especially  with  France^  and  that  it  was  so  sufficiently  important  as  to  induce  men  to 
urge  upon  the  Gt)yemment  the  advantages  to  be  derived  from  cultivating  the  export  trade  to  a  greater 
extent  In  the  reign  of  Edward  the  6th  we  learn  that  most  of  the  coal  carried  to  France  from  the 
Tyne  was  taken  by  fishing  boats.  ^^  As  soone  as  theyr  fishing  is  done,"  they  appear  to  have  taken  in 
coals,  which  Mr.  Thomas  Bamabe  tells  us  he  bought  ^^at  Newcastle  for  two  shillings  and  twopence  a 
^^  chaldron,  and  for  thirteen  nobles  sold  them  again  in  France."  As  early  as  1563  we  are  told  of  ''the 
<<  great  multitude  of  coal  carried  furth  of  this  realme  as  common  ballaste  for  emptie  ships,"  but  we 
have  no  account  of  the  quantity. 

A  foreign  trade  in  coal  appears  to  have  been  very  assiduously  cultivated  in  the  18th  century;  the 
restrictions  enforced  by  the  committee  of  coalowners  did  not  apply  to  coal  shipped  to  foreign  ports; 
and  we  are  told  that  coal  was  frequently  sold  in  foreign  markets  at  40  per  cent,  under  the  prices  m  the 
London  market  It  is  not  possible,  until  the  end  of  the  last  century,  to  separate  the  coals  shipped  for 
other  ports  in  the  kingdom.  The  first  accurate  return  of  coals  shipped  from  the  ports  of  Newcastle, 
Sunderland,  Hartley,  and  Blythe  for  foreign  countries  is  in  1791,  when  the  shipments  were  as 
follows : — 

Foreign  Shipments,  including 

Ireland,  from  Ports  north  of  the 

Homber,  give  the  following  Retams, 

according  to  Accounts  and  Papen. 

Honse  of  Commons  labraiy. 


Appendix.  TaUe  1791 

No.  8,  p.  4  1792 

1798 
1794 
1796 
1796 
1797 
1798 
1799 


Tons.     Cwt 

Tons. 

264,944     7 

— 

256,882     6 

— 

223,175     1 

— 

210,606     2 

— 

122,626     2 

167,131 

181,476  15 

186,361 

118,231     2 

162,164 

132,498  14 

188,487 

126,959  16 

171,941* 

The  foreign  shipments  in  the  ten  years  included  amounted  to  1,585^349  tons,  or  an  average  of  about 
150,000  tons  from  the  Newcastle  coalfield  a  year.  Commencing  with  1790,  we  have  also  the  following 
shipments  from  Swansea  and  other  Welsh  ports : — 


P.B. 

Swanaea. 

Other  Welsh 
Ports. 

Totri. 

Tons. 

Tons. 

Tons. 

1790 

29,259 

3,704 

32,963 

1791 

33,978 

2,700 

36,678 

1792 

36,053 

1,765 

36,818 

1793 

40,880 

2,264 

43,144 

1794 

33,297 

1,104 

34,401 

1795 

28,929 

637 

29,566 

1796 

34,351 

.    774 

35,125 

1797 

29,897 

1,750 

31,647 

1798 

28,372 

1,846 

30,218 

1799 

28,231 

1,316 

29,547 

From  tihe  ports  of  Scotland  during  the  same  period  the  total  shipments  of  coals  to  fordgn  countries 

were: — 

Tom.      Cwt. 

AppendizNo.U. 

1790-1791 33,416     16 

1791-1792 -    86,679      2 

1792-1798 29,752     17 

1798-1794 20,062    12 

1794-1796 80,602     14 

1795-1796 20,107     15 

1796-1797 31,115       4 

1797-1798 19,431      3 

1798-1799 24,849       8 

1799-1800 11,838      9 

*  FrotaUy  the  ezocM  ia  Amm  qumtitict  repmeat  die  coal  wnt  from  Combeifaaid  to  Ireland, 
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The  total  ehipments  from  the  ports  included  in  the  above,^  which  will  represent  nearly  the  total  ship- 
ments from  this  comitry  to  foreign  coantries  will  have  been  in — 

Tons. 

1791 SS5,038 

1796 172,299      +      44,606?* 

1799 -     188,857      +      45,982?* 

It  is  evident,  therefore,  that  towards  the  end  of  the  last  century  there  was  a  considerable  falling  off 
in  our  exports  of  coaL  This  was,  no  doubt,  owing  to  the  very  disturbed  state  of  affairs  on  the 
continent  at  this  time. 

From  1800  we  have  more  exact  returns  ox  our  foreign  coal  trade,  for  the  details  of  which  we  must  Appendix.  Table 


refer  to  the  Appendix.    In  the  ten  years  ending  1810  we  shipped  from — 

Newcastle  to  foreign  ports  ... 

And  from  Sunderland        -  .  -  . 

Total  shipments 

In  the  ten  vears  ending  1820, — 

Newcastle  sent  to  foreign  ports  -  -  - 

Sunderland  ditto  -  -  - 

Total  shipments 
Or  an  increase  over  the  previous  ten  years  of  96,047  tons. 

In  the  ten  years  ending  1880, — 

Newcastle  sent  to  foreign  ports  -        - 
Sunderland  ditto  ... 

Total  shipments 
Or  an  increase  over  the  previous  ten  years  of  752.426  tons. 

In  the  ten  years  ending  1840, — 

Newcastle  sent  to  foreign  ports  -        - 
Sunderland  ditto  ... 

Stockton  shipped  ditto  .... 

Total  shipments 
Or  an  increase  over  the  previous  ten  years  of  4,516,706  tons. 

In  the  ten  years  ending  1850, — 

Newcastle  shipped  to  foreign  ports 
Sunderland  ditto  ... 

Stockton  ditto  ... 

Hartlepool,  for  6  years,  ditto        -  -  - 

North  Shields,  for  3  years,  ditto 

Total  shipments 

Or  an  increase  over  the  previous  ten  years  of  10,102,428  tons. 


Torn. 

-  963,098 

-  180,929 

-    1,144,027 


-  953,963 

-  286,111 

-    1,240,074 


-  1,520,642 
.      471,858 

.     1,992,500 


-  3,788,886 
.  2,320,086 

-  455,234 

-    6,509,206 


-  9,094,956 

-  4,099,724 

-  1,622,433 
.  1,357,804 

-  536,717 

-  16,611,684 


Total  Aggregate  Shipments  from  the  Northern  Ports  from  1801  to  1850,  exhibiting  total 

Increase^  have  been  as  follows: 


Nbwcastub. 

SCNDBRLAND. 

Stockton. 

Hartle- 
pool. 

North 

Shiblds. 

Total  from 

Northern 

Ports. 

Total  In- 

crease 

on  preyious 

10  Years. 

From  ISOl  to  ISIO,  both  inclnsiye 

Tons. 
15,468,784 

Tons. 
8,370,644 

Tons. 

Tons. 

Tons. 

Tons. 
28,859,428 

Tons. 

pp.  65^57. 

From  1811  to  1S20»  both  mdusiye 

18,227,100 

10,020,639 

— 

— 

— 

28,247,789 

4,888,311 

From  18S1  to  1880,  both  inclonye 

20,649,788 

13,527,941 

110,211 

— 

—• 

84,287,940 

6,040,^01 

From  1881  to  1840,  both  inclamve 

25,429,476 

12,164,794 

8,293,984 

— 

— 

45,888,254 

11,600,314 

From  1841  to  1850,  both  induriYe 

32,185,304 

18,840,200 

11,019,714 

6,581,039 

1,249,143 

69,375,400 

23,487,146 

The  above  table  embraces  the  coals  sent  coastwise  as  well  as  that  forwarded  to  foreign  parts  from 
the  Darham  and  Northumberland  coalfield. 

For  the  other  ports  of  the  United  Kingdom  from  which  coal  is  shipped  for  foreign  countries  we  are 
unable  to  give  any  continuous  exact  returns  until  1819.  The  following  table  gives  a  summary  ot  those 
shipments  in  each  ten  years  from  1819  to  1850 : — 

*  Those  ave  the  qnantities  given  in  the  return  of  shipments  north  of  the  Hmnber,  in  excess  of  the  other  returns. 
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Summary  of  Expoets  of  Coal  to  Foreign  Countries  froili  Enelish,  Welst,  and  Scotch  Ports  in  eadi 
Ten  Years,  other  than  the  Newcastle  Ports,  to  1850.  Full  Returns  for  each  Year  are  given  in 
the  Appendix. 


Appma^Wb^ 

'       ■ 

No.  417. 4a,  p.  68 
to  76, 

1S19  to  isao. 

1B81  to  1840. 

1841  to  laso. 

Tons. 

Toiw. 

Tons. 

Bristol 

57,101 

72,616 

86,685 

Gloucester,  induding  Sydney  - 

667 

9,587 

14,932 

Swansea          .            -            - 

32,788 

194,275 

392,088 

Caidiff   .            .            -        - 

7,638 

21,522 

729,926 

Newport         .            •            . 

16,057 

67,171 

1,023,233 

LlaneUy 

25,332 

149,547 

139,414 

Pembroke       -            -            - 

2,371 

1,057 

3,183 

Cardigan,     Beaumaris,     andl 
Camarron              -            -  J 

Shipments  unimportant 

Chester 

6,936 

20,331 

21,245 

Liverpool           -            -        - 

522,617 

710,019 

1,254,515 

Runcorn         .            -            - 

— 

— 

1,329* 

Preston  -            -            -        - 

— 

— 

8,192t 

Fleetwood       -           .            - 

— 

227 

3,718t 

Lancaster           -            -        - 

2,207 

8,896 

4,473 

Whitehaven    -            -            - 

153,846 

198,627 

84,960 

Maryport            -             -         - 

— 

— 

12,979§ 

Gainsborough 

— 

— 

2,58511 

Hull  and  Gode  - 

11,669 

— . 

-f 

' 

Hull   -            -            .            . 

— 

120,880 

461,861 

Goole     -            ... 

— 

86,041 

30,323 

Grimsby         -            -            - 

572 

1,303 

7,372*» 

Glasgow             -            •        - 

— 

89,822 

309,146 

Irvine             -            -            - 

— 

98,234 

419,070 

Ayr        -            -            -        - 

— 

2,282     . 

10,992tt 

Greenock        .           -            - 

— 

160,204 

219,474 

Grangemouth     -            -        - 

— 

61,758 

57,938 

Borrowstoness 

— 

244,949 

660,912 

Kirkaldy 

— 

61,266 

253,288 

Leith - 

— 

94,733 

120,093 

Dundee  -            -            -        - 

— 

7,860 

41,040 

Alloa  ...            - 

— 

— 

200,990 

Smaller  ports     -            -        - 

■■■"" 

86,267 

71,136 

*  Conmneiicing  in  1847. 

1  Two  years  before  1840  for  years 

f-  Seven  years  before  1850. 

**  Six  years  before  1880 ;  five  years  before  1840. 


since. 


t  Commencing  in  1843. 
§  Since  1842. 
f  Betnmed  together, 
ft  Six  years  before  1840. 


The  total  shipments  of  coal  from  ports  north  of  the  Humberto  foreign  countries  in  each  year  to 
1816  were  as  foUaws: — 


ippcndis,! 
No.8iI».fi7. 


Table 


1800 
1801 
1802 
1803 
1804 
1805 
1806 
1807 
1808 
1809 
1810 
1811 
1812 
1813 
1814 
1815 
1816 


.  Tons.  . 
195,801 
193,853 
243,604 
210,976 
211,985 
221,618 
230,661 
187,603 
148,026 
120,241 
173^270 
176,237 
239,803 
161,495 
245,969 
801,584 
309,824 


These  returns  show  that  up  to  this  time  the  foreign  trade  in  coal  advanced  but  very  slowly.  From 
1816  the  total  exports  from  the  United  Kingdom  are  available.  The  exports  for  each  year,  dis- 
tinguishing until  1834  the  quantities  of  coal  sent  to  our  colonial  possessions  from  that  sent  to  foreign 
countries,  are  given  in  the  Appendix.  From  1836  the  quantities  of  coal,  coke,  and  anthracite  are  given 
up  to  the  end  of  1Q69. 

It  18  thought  advisable,  however,  for  the  purpose  of  showing  at  one  glance  th^  regidar  rate  of 
increase  to  me  latter  period,  to  abstract  the  larger  t^^ble,  and  show  the .  quantities  shipped^  ai^  the 


Digitized  by 


Google 


THE  EXPOBTATION  Ot*  COAL  TO  POBEIGN  OOlTNTRlfeS. 


167 


iocrease  in  intervals  of  five  T^ars.    The  following  table  therefore  gives  the  tbtal  shipments  of  coal  to 
foreign  countries  in  every  fifth  year  since  1819;. — 

1819     .... 

1824    ...     - 

1829     .... 

18S4    -     .     -  -    . 

1889     -     . 

1844   ' - 

1849     -     .     .     - 

1854  '  - 

1859 

1864    .... 

18^9     . 

The  kirge  i&creAse  whi6h  is  shown  to  have  taken  place  since  1849  is  directly  connected  with  the 
total  repe^  of  the  duty  on  seaborne  coal  in  1850.  We  have  consequently  made  that  year  the  period 
from  which  we  advance  in  continuation  of  our  inquiry. 

The  detailed  tables  ^ven  in  the  Appendix  will  serve  to  explain  any  uncertain  point  in  the  general  Appeiidii.iM>to 
abstract  given  in  the  fallowing  table.  Those  tables  show  the  exports  for  eadi  year  from  all  the  ports  "<>•«'»*«..  p.  ee. 
named;  but  in  tl|s  lOilB  annex^  the  exports  to  foreign  countries  for  eadi  ten  years  only  is  shown. 

Attention  may:  he*  drawn  to  a  few  of  the  more  remarkable  instancies  of  a  large  increase  in  these 
shipments.  .    ' 


Tons. 

Increase  over  the 

pKTiooB  year  given. 

235,872 

— 

279,192 

43,820 

369,847 

90,655 

615,256 

245,408 

1,449,417 

834,162 

1,754,171 

304,754 

2,828,039 

1,073,868 

4,309,255 

1,481,126 

7,006,949 

2,697,694 

8,809,9Q8 

1,802,959 

10,588,426 

1,778,517 

Newcastle . 

Sanderland 

Stockton 

HiiTtlepool 

North  Shields 

Middlesborongh 

South  Shields 

Whitehaven    - 

Maryport 

Workington    - 

Liverpool 

Boncom 

Preston  - 

Fleetwood    '  - 

Lancaster 

Chester 

Bristol   - 

CrloHcester 

Newport 

Cardiff 

Swansea 

Port  Talbot    - 

Neath    - 

Perth  Cawl    - 

Llanelly 

Milford 

HuU       - 

Goole 

Grimsby 

Boston 

Gainsborough 

Glasgow 

Irvine    - 

Ayr    - 

Greenock 

Troon 

Ardrossan 

Grangemouth 

Borrowstoness 

Kirkaldy 

Leith      - 

Granton 

Dundee  - 

Alloa. 

Port  Glasgow 

Smaller  ports  - 


1851  to  1860. 

1861  to  1859. 

Tons. 

T«n«. 

15,881,820 

21,526,854 

7,380,056 

10,445,980 

993,684 

10,246 

4,771,280 

5,541,587 

2,191,966 

2,496,370 

— 

1,042,081» 

— 

439,788t 

26,4^ 

12,460 

35,644 

60,110 

13,016 

16,364 

4,227,898 

5,845,895 

3,239 

31,5801 
6,6005 

10,184 

22,424 

7,684 

17,695 

25,648 

9,599 

9,742 

102,944 

86,480 

18,536 

20,510 

1,668,346 

2,604,855 

7,006,371 

14,994,726 

1,711,663 

4,398,810 

30,204 

47,213 

89,904 

-816,921 

550 

62,085) 

407,708 

1,165,850 

3,837 

7,846 

987,170 

1,567,675 

73,211 

117,049 

414,961 

1,424,587 

1,154 

1,287T 

8,515 

•7,2278 

611,969 

969,757 

928,420 

825,967»» 

9,528 

22,299 

306,707 

782,538 

— 

730,606tt 
466,90lft 

— 

862,142 

931,911 

1,076,054 

1,642,388 

405,989 

1,164,266 

272,114 

645,409 

— 

143,874tt 

328,139 

369,490 

524,867 

656,642 

57,373 

107,814 

34,379 

~— 

*  1861 » the  cadiest  retnm  pablUbed. 

{Four  yean  only  giyen  before  1860. 
Four  yean  only  before  1860. 
**  1861,  1862,  and  1863  only. 
Xt  Sfaioe  1866  only. 


t  Since  1866,  previoiiB  years  included  in  North  Shields. 
§  Six  yean  only  given  before  1860 ;  seyen  yean  only  before  1869. 
T  For  1859  and  1860,  and  1861, 1862,  1868,  and  1865  only, 
tt  I^m  1863, 
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Table  showing  a  few  of  the  more  important  increases  of  the  nine  years  from  1861  to  1869  overl 
ten  years  from  1851  to  1861. 

Inerease. 


Newcastle 

Sunderland 

Hartlepool 

Maryport 

Liverpool 

Newport 

Cardiff 

Swansea 

Hull      - 

Grimsby    - 


Tons. 
5,644,534 
3,066,874 

770,307 

24,466 

1,618,497 

936,509 
7,988,355 
2,687,145 

580,505 
1,009,626 


The  remarkable  development  of  our  foreign  coal  trade  will  be  yet  more  strikingly  shown  by  giving 
the  increase  which  has  taken  place  in  each  tenth  year  since  1819. 


Total  export  in  1819 
1829 
1839 
1849 
1859 
1869 


Tons. 

235,872 

369,847 

1,449,417 

2,828,039 

7,006,949 

10,588,425 


The  actual  total  increase  in  the  fifty  years  from  1819  to  1869  being 

In  the  thirty  years  from  1839        -  - 

In  the  twenty  years  from  1849    -  -  ,         - 

In  the  ten  years  from  1859  -  -  -  -  - 

The  rates  of  increase  or  decrease  within  the  last  ten  years  have  been, — 

Increase. 


In  1861  over  1860 


1862 

»» 

1861 

186S 

»> 

1862 

1864 

9> 

186S 

1865 

»» 

1864 

1866 

»> 

1865 

1867 

>» 

1866 

1868 

M 

1867 

1869 

» 

1868 

1870 

M 

1869 

Tons. 

.  533,283 

.  446,737 

-  534,696 
.  360,569 

-  783,285 
.  462,066 

-  -422,026 

.  906,667 


Increase. 
Tons. 

183,975 

1,079,670 

1,379,622 

4,178,910 

3,581,476 

Tons. 
.     10,352,553 
-       9,139,008 
.       7,760,186 
.       3,581,476 

Decrease. 
Tons. 


26,640 


422,026 


The  return  for  1870  is  taken  from  the  Board  of  Trade  returns,  which  are  given  for  three  years*  as 
follows.  This  will  show  pretty  clearly  where  the  large  increase  of  the  shipments  of  the  last  years  have 
arisen,  and  also  the  decrease  in  the  quantity  shipped  m  1868. 


1S68. 

1969. 

1870. 

Tons. 

Tons. 

Tona. 

To  Russia 

628,989 

642,562 

S20,51Ji. 

Sweden         -            -        - 

338,035 

277,598 

3^5,763 

Denmark  •            -            - 

641,730 

588,955 

695^704 

Prussia          -            -         - 

584,455 

540,344 

547,541 

Hanse  Towns 

767,693 

782,800 

SOO,^J^O 

HoUand 

260,048 

247,082 

^12,^33 

France       ... 

1,926,661 

1,999,920 

2,0*:^,fj24 

Spain  and  Canaries  - 

523,950 

511,337 

5Bl,,310 

Italy,  Sardinia      - 

289,483 

334,608 

387,165 

United  States 

105,421 

86,291 

i06M)U 

Brazil 

293,395 

235,909 

271,573 

British  India 

542,888 

463,951 

426,575 

Other  Countries    - 

3,941,056 

3,907,068 

3,965,156 

The  italic  figures  will  show  where  the  large  increase  has  taken  place.  The  following  table  of  our 
foreign  exports  since  1856  will  show  the  rate  of  increase  yet  more  in  detaiL  At  the  bottom  of  the 
table  gi^en,  which  is  made  up  from  month  by  month  returns,*  is  given  the  total  returns  as  given  in  the 
returns  made  to  the  House  of  Commons,  so  that  every  one  may  see  the  difference  between  the  tw^o 
returns.  These  .differences  arise  from  the  circumstance  that  the  returns  are  made  up  to  a  different 
neriod. 


*  Browne's  Export  List.    An  account  of  all  coals,  coke,  patent  ftiel,  and  iron  exported,  &c. 
nndtf  the  anthoiity  of  the  Queen's  Letters  Patent 
J.  P.  Higginson  &  Co.'s  Monthly  Export  Coal  Circular  from  1865. 
Monthly  Export  Coal  Circular,  W.  &  H.  Laizd,  from  1857  to  1865. 


This  list  is  publiahed  moathlyi 
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Appendix 
No.  186,  p.  U^ 
also  for  detailed 
account  of  the 


1868,  see  Ap- 
pendix No.  127, 
p.  182, 


A  very  detailed  return  of  the  shipments  of  coal  to  forei^  states  and  British  possessions  will  be  found 
in  the  Appendix,  giving  all  the  foreign  ports  at  which  the  coal  has  been  received,  and  showmg  the 
districts  ^om  which  the  coal  has  been  obtained.  The  following  is  a  concise  summary  of  the  total 
shipments  in  each  year  from  the  several  districts : 


1858. 

1860. 

1862. 

1864. 

1867. 

1868. 

1869. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tom. 

From  the  Nobthbrn  Ports,  comprising 

Newcastle,  Shields,  Blythe,  Amble,  Sun- 

derland, Seaham,  Hartlepool,  Stockton, 

Middleboro*,- Whitehaven,  and  Maryport 

3,692,191 

3,756,162 

4,069,308 

3,915,813 

4,818,793 

4,698,770 

4,782,085 

Hull,  Grimsbj,  and  Goole 

253,063 

260,182 

289,724 

295,702 

879,640 

442,581 

404,159 

Prom  the  Lakgabhuus  Ports,  comprising 

467,802 

590,128 

623,450 

742,279 

678,704 

621,856 

650,53S 

From   the  Western  Ports,   comprising 

Bristol,    Cardiff;     Swansea,     Newport, 

LlaneUy,  Port  Talbot,  Neath,  and  St. 

David's 

1,381,953 

1,739,260 

2,132,016 

2,493,740 

3,053,539 

3,141,971 

8,296,565 

From    the    Sgotgh   Ports,    comprising 
Glasgow,  Port  (Hasgow,Greenock,  Grange- 
mouttL,   Alloa,    Borrowstoness,    Troon, 

Ardrossan,  and  Inverkeithing     - 

882,262 

442,328 

657,172 

616,312 

765,803 

928,696 

789,897 

London           -           -          - 

"* 

■■"■ 

"■" 

.■" 

70,348 

115,142 

52,826 

ShipmZsnts  of  Coal  to  Colonial  Possessions  and  Fobeign  Countries  since  1850,  when  all 

duties  ceased. 


Date. 

Coals. 

Cinder.  Coke. 

Culm. 
Anthracite. 

Total  Exports. 

Bemarkfl. 

Tons. 

Tons. 

Tons. 

Tons. 

1851       - 

3,300,267 

166,353 

1,935 

3,468,545 

The  duties  on  coals 

,  Ac.  were 

1862        -        -      - 

3,479,282 

169,040 

1,879 

3,640,194 

wholly    repealed 

from    14tb 

1863        -        ■      - 

3,758,123 

176,932 

— 

3,935,062 

August  1850. 

1864      - 

4,119,712 

184,028 

5,515 

4,309,255 

19 

99 

1865        -        -      - 

4,762,963 

212,883 

1,056 

4,976,902 

n 

99 

1866      -        - 

5,637,687 

240,578 

1,614 

5,879,799 

99 

99 

1867         -        -      - 

6,483,416 

250,678 

3,624 

6,737,718 

99 

99 

1868      . 

6,292,190 

227,562 

9,741 

6,529,483 

99 

99 

1869        -        -      - 

6,784,337 

213,679 

9,033 

7,006,949 

9> 

99 

1860      - 

7,060,388 

247,761 

13,683 

7,321,832 

99 

99 

1861        -  :     .      - 

7,560,758 

286,150 

8,207 

7,855,115 

99 

99 

1862      • 

8,011,038 

277,188 

13,626 

8,301,862 

99 

99 

1863        •        -      - 

8,005,398 

256,731 

13,083 

8,275,212 

99 

99 

1864      - 

8,536,762 

260,571 

12,585 

o,oUy  ,570o 

99 

99 

1866        -  .     -      - 

.    8,861,403 

294,529 

14,545 

9,170,477 

99 

99 

1866      • 

9,636,186 

305,496 

13,030 

9,953,712 

yt 

99 

1867        -        -      - 

10,052,759 

343,326 

19,693 

10,415,778 

99 

99 

1868      - 

10,497,811 

325,006 

14,927 

10,837,804 

99 

99 

1869        -        -      - 

10,238,185 

343,075 

12,215 

10,588,425 

99 

99 

1870      -    ;  .        r 

' 

••" 

— . 

11,495,092 

99 

>9 
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CHAPTER  Vn.-.THE  DONSDMPTION  OF  COAL. 


SECTION  1.— MINING  AND  METALLURGY. 


Mining. 

A  large  Quantity  of  coal  is  used  in  Hie  processes  by  which  the  metalliferous  ores  and  other  minerals 
are  raised  irom  the  earth.  In  a  large  number  of  our  mines  steam  engines  are  employed  for  pumping 
water  from  their  depths,  for  bringing  the  ores  to  the  surface,  for  stamping  and  crushing  tne  ores, 
not  unfrequendy  for  moving  the  various  pieces  of  machinery  which  are  employed  in  preparing  the  ores 
for  the  market,  and  in  some  cases  for  raising  and  lowering  the  miners.  Endeavours  nave  been  made  to 
arrive  at  correct  results  as  to  the  number  of  mines  employing  steam  power  throughout  the  United 
Kingdom.  The  following,  list  gives  the  actual  number  of  mines  producing  the  principal  ores  in  1869  ; 
the  HOD  ores  wrought  in  connexion  with  coal  or  in  the  coal  measmres  not  being  included. 

Metalliferous  Mines  of  the  United  Kingdom. 
Tin  Mines  selling  Ore  in  the  Year  1869. 

No.  of  Mines. 


Cornwall 
Devonshire 


Total 


119 
8 

122 


TIV. 


See  Appbkdiz 
for  ft  Uit  of  the 
more  important 
tin  and  oopper 


TkkbleelSStom 
p«  187,  Ao, 


Copper  Mines  selling  Ore  in  the  Year  1869. 

No.  of  Mines. 


OOFPIER. 


Cornwall  - 

-    84 

Devonshire    - 

• 

• 

-    19 

Cumberland 

-      S 

Lancashire     -          « 

• 

, 

-      1 

Cheshire  - 

-      1 

Cardiganshire 

• 

• 

-      1 

Carnarvonshire     -  - 

-       8 

Anglesea 

. 

• 

-       2 

Isle  of  Man 

-      2 

Ireland 

• 

. 

-      7 

Montgomeryshire  - 

-      1 

129 

Zinc  Mines  selling  Ore  in  the  Year  1869. 

England. 

No.  of  Mines. 

■      ■■!» 

^_Ma 

Cornwall    -           • 

* 

m 

-    7 

Devonshire    - 

• 

^ 

-    4 

Cumberland 

» 

« 

-    2 

Derbyshire     - 

• 

. 

-    8 

Shropshire  - 
Staflordshire    - 

• 

« 

-     1 

- 

- 

-     1—23 

Wales. 

Denbighshire 

« 

« 

-     1 

Cardiganshire 

« 

• 

-    2 

Montgomeryshire  - 
Flintshbre 

■• 

- 

-  4 

-  1—  8 

Isle  of  Man 

. 

• 

2 

Ireland    - 

. 

• 

1 

Scotland 

- 

* 

1 

Total 

« 

35 

ZIVGi 


Y  2 
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LEAD, 


Lead  Mines  selling  Ore  in  the  Year  1869. 


noa; 


England. 

No.  of  Mines. 

Cornwall    - 

« 

• 

^ 

19 

Devonshire    - 

. 

. 

« 

S 

Somersetshire 

• 

«, 

- 

4 

Derbyshire    - 

- 

. 

- 

71 

StaflFordshire 

•• 

• 

. 

1 

Shropshire     - 

• 

. 

. 

9 

Yorkshire    - 

• 

. 

. 

SO 

Cumberland  - 

« 

. 

. 

36 

Westmoreland 

. 

. 

. 

7 

Durham  and  Northumberland 

- 

- 

25—205 

Walks. 

Cardiganshire 

m 

. 

. 

20 

Caermarthenshire     - 

- 

• 

. 

1 

Pembrokeshire 

• 

«, 

. 

1 

Montgomeryshire     - 

- 

- 

- 

11 

Denbighshire 

- 

• 

. 

7 

Flintshire 

• 

• 

. 

26 

Carnarvonshire     - 

» 

. 

. 

U—  80 

Isle  of  Man 

. 

• 

. 

6 

Ireland 

• 

• 

« 

3 

Scotland 

* 

- 

- 

8 

w                  * 

Total" 

• 

m 

302 

Iron  Ore  Mines  selling  Ore 

in  1869. 

No.  of  Mbes. 

Cornwall    - 

. 

. 

7 

Devonshire    - 

m 

• 

« 

4 

Somersetshire 

. 

« 

8 

Gloucestershire 

. 

« 

_ 

24 

Wiltshire     - 

. 

. 

1 

Oxfordshire           .  - 

.- 

. 

. 

1 

Northampton 

- 

- 

IS 

Lincolnshire          ..   - 

. 

- 

• 

3 

Staffordshire 

• 

. 

2 

Tiancashire     - 

• 

• 

. 

25 

Cumberland 

• 

. 

25 

Yorkshire     - 

. 

. 

^ 

16 

Durham     -., 

• 

. 

8 

Wales 

. 

. 

. 

5 

Isle  of  Man 

. 

. 

. 

1 

Ireland 

- 

14 
152 

Total  of  Metallife^ious  Mjnes  at, Work  in  1869. 


Tin  mines 
Copper  ditto 
Zinc  ditto 
Lead  ditto 
Iron       ditto 


-  122 

-  129 

-  35 

-  302 

-  152 

740 


A  considerable  number  of  tliose  mines  are  worked^  under  circumstances  which  do  not  re<^uire  anv 
application  of  steam  power,  and  many  of  them  are  so  situated  that  there  is  no  necessity  for  using  cotiy 
except  in  the  houses  on  the  mine  or  in  the  smith's  shop.  Excepting  in  the  deep  mines  of  Cornwall  and 
DevonshiTCy  the  steam  power  emplojred  in  the  metalliferous  mines  is  comparatively  small.  The  follow- 
ing represents  the  coal  consumption  in  our  western  mines : — 
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CORNWALL. 


Districts. 

Number  of 

Mines  making 

Returns. 

Number  of 

Mines 
estimated. 

Coal  used 
for  Engines. 

Goal  used 
for  other 
purposes. 

Total  Coal 

consumed  in 

Mines. 

Western     -           - 

WestCenti-al 

East  Central 

Eastern         -            •            -        - 

23 
89 
10 
31 

13 

46  - 
15 
12 

Tons. 
27,219 

159,554 
12,938 
30,602 

Tons. 
1,500 

10,231 
303 
694 

Tons. 
28,719 
169,785 
13,241 
31,296 

Total  of  Cornwall 

153 

86 

230,313 

12,728 

243,041 

DeTonshire   •           •           - 

20 

DEVONSHIRE. 
28                 10,852 

2,308 

13,160 

Total  of  Cornwall  and  Devon  - 

173 

114 

251,165 

15,036 

256,201 

Estimated  for  all  the  other  Mines  1 
using  steam  power          -          -  J 

— 

254 

215,250 

14,750 

230,000 

The  total  number  of  metalliferou3  mines  using  steam  power  -        -    641 

Tons. 
Total  quantity  of  coal  used  in  mines  for  production  of  steam         •  -    466,415 

Total  quantity  used  for  other  purposes  in  mines        -  -  •        .      29,786 

Estimated  quantity  used  in  other  mmes  of  the  United  Kingdom  -  -      15,000 


Total  quantity  of  coal  used  in  the  metalliferous  mines  of 
the  United  Kingdom      ... 


0 


611,201 


AppendixTablei 
No.  128  to  If  0.131, 
p.  187,  &c. 


Appendix  Table 
182,  p.  140. 


Additional  particulars  are  ^iven  in  the  Appendix  of  tho  coals  consumed  at  some  mines  making 
special  returns ;  of  coals  passing  to  the  mines  from  Looe  hj  railway  and  canal ;  of  the  coal  delivered 
ou  the  Tamar  and  the  Tavistock  canal ;  of  the  raining  coal  imported,  at  Devoran,  and  its  distribution  ; 
and  of  the  general  importation  of  mine  and  house  coal  at  all  the  ports,  with  a  general  summary  of 
mines  making  returns. 

C!oLLiSRY  CONSUMPTION.  The  colliery  consumption  of  coal  has  been  computed  with  considerable 
care.  About  two  thousand  returns  have  been  made,  giving  the  quantities  of  coal  used  for  steam  engines, 
bulk  fires,  offices,  and  colliery  allowance.  The  mean  average  of  those  returns  has  been  taken  as 
fairly  representing  the  colliery  consumption  of  the  Kingdom.  The  result  of  this  gives  die  colliery 
consumption  for  ail  purposes  as  6,714,222  tons,  or  the  total  consumption  for  the  mining  operations 
of  the  British  Isles  as  7,226,423  tons. 


Appendix,! 
No.  133. 
Appendix, 
No.  18V 
Appendix, 
No.  185. 
Appendix, 
Notl86. 
Appendix, 
No.l87f 
Appendix, 
No.  138.    . 


p.140 


to 


p.ltf 


See  Appendix  for 
alistorcoUieriea, 
No.  27,  p.  17. 


METALLURGY. 

Tin. — The  quanticies  of  tin  ore  raised  and  tin  obtained  in  Cornwall  and  Devonshire  during  the  last 
ten  years  have  been  as  follows: 


r«Ms. 

TiaOre. 

Tb. 

Tons. 

Tons. 

I860 

10,400 

6,656 

1861 

10,963 

7,016 

1862 

11,841 

7,578 

1863 

14»224 

9,104 

1864 

18,985 

9,295 

1865 

14,122 

9,038 

1866 

13,785 

8,822 

1867 

11,066 

7,296 

1868 

11,584 

7,703 

1869 

13,883 

9,356 

125,953 

81,764 

See  Appendix  for 
alistoi^inieUers, 
No  18P.P.1H. 
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.^jj^  The  quantity  of  coal  required  to  produce  one  ton  of  white  tin  is,  on  the  average  of  all  the  varieties 

^^  "^       *       of  ore  smeltedf,  according  to  the  smeltera  returns,  one  ton,  and  about  5  per  cent  of  culm  (anthracite) 
is  required  for  a  flux.    This  will  give — 

Tom. 
For  the  production  of  British  tin  in  1869  as    -        -    11,795 
or  the  mean  average  of  the  ten  years  produce  at  12,700  tons  of  coal  per  annum. 
For  Uie  refining  of  Foreign  tin  and  the  reduction  of 
ore  and  regulus  imported,  there  will  be  used 
of  coal     --...-     10,080 

Making  the  total  quantity  of  coal\^^  ^^.^ 
used  in  1869    -  -  .j^^,079 

Copper  aneitiiig       CoppER. — ^The  production  of  copper  ore  from  British  mines  and  the  quantity  of  copper  produced  for 
each  of  the  ten  years  ending  in  1869  was  as  follows : 


Foreign  oopptf 
ore. 

Regulars. 


Years. 

Copper  Ore. 

C!opper. 

Ton*. 

Tom. 

- 

1860 

236,696 

15,968 

1861 

231,487 

15,331 

1862 

224,171 

14,843 

1863 

210,947 

H247 

1864 

214,604 

13,302 

1865 

198,298 

11,888 

1866 

180,378 

11,153 

1867 

158,544 

10,233 

1868 

167,386 

9,817 

1869 

129,953 

8,291 

1,951,413 

125,073 

After  careful  inquiry,  and  the  examination  of  returns  obligingly  furnished  by  the  copper  amelterB, 
we  have  arrived  at  the  conclusion  that  upon  all  kinds  of  ore  the  consumption  wiU  not  oe  less  than 
18  tons  of  coal  for  every  ton  of  copper  produced.  In  this,  we  are  to  a  great  extent  confirmed  by 
Dr.  Percy.*  Hiis  will  give  the  quantity  of  coal  for  the  smelting  of  the  British  copper  ore  for  1869  as 
149,288  tons,  or  for  the  annual  average  of  the  ten  years  ending  1869  as  225,126  tons  of  coal 

Of  foreign  copper  ore,  we  imported  in  1869  72,199  tons,  producing  about  11,600  tons  of  copper, 
reouiring  for  its  conversion  into  copper  207,000  tons  of  coal. 

The  colonial  and  forei^  regulus  miported  amounted  to  88,769  tons.  This  would  require  somewhere 
about  67,845  tons  of  coal  in  refining.    The  total  of  coal^used  in  the  copper  smelting  processes  being       . 

Tons. 
The  reduction  of  British  copper  ores     •  -  .    149,288 

Do.  colonial  and  foreign  ores    ....    207,000 

Do.  do,  regulus,  &c.        -      67,845 

Total  quantity  of  coal  employed  in  copper "^     .g.  ^g^ 
smelting  in  this  country  -  -/  ' 


PrSITBS. 


Pyrites,  Sulphur  Ores,  Cupreous. — In  addition  to  this,  not  less  than  4,000  tons  of  copper  were 
obtained  by  treating  Spanish  and  other  pyrites  chemically. 

Of  the  pyritic  ores  we  imported  in  1869,  819,947  tons.  A  portion  of  this  contained  no  copper,  and 
was  used  only  in  the  chemical  works  for  the  sulphur  it  contains.  Nearly  200,000  tons  were  treated 
for  the  copper.  The  copper  thus  produced  would  require  about  86,000  tons  of  coal,  thus  increasing 
the  coal  used  to  460,083  tons. 


*  **  At  these  works  from  18  to  18  tons  of  coal,  which  now  (1859)  costs  5s.  a  ton,  are  required  to  make  one  ton  of  copper,  and 
about  half  of  this  quantity  is  consumed  in  the  first  and  second  operations  of  calcining  and  melting.  A  mixture  of  three  paiti  bj 
weight  of  free  burning  and  one  of  binding  coal  is  employed." — Perctfa  Metallurgy ,  Vm!  I.  p.  327. 

**  Fuel  is  the  largest  item  of  expenditure  in  copper  works,  and  consequently  a  sitaation  where  suitable  and  cheap  coal  can  be 
obtained  is  of  great  importance.  The  quantity  of  coal  consumed  will  vary  very  much  with  its  quality,  and  in  a  greater  or  kn 
degree  with  the  nature  of  the  ores  and  the  economy  of  management ;  but  it  may  be  generally  estimated  that  in  works  sach  as 
those  supposed  there  would  be  an  annual  consumption  of  about  20,000  tons  of  coal,  or,  for  every  ton  of  copper  made  from  a  ] 
of  ores  yielding  10  per  cent,  of  copper,  18  tons  of  coal.''— Percy'«  MetaUurgy,  Vol.  L  p,  500. 
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Lead. — The  quantity  of  lead  ore  raised  from  the  mines  of  the  United  Kingdom  durmg  the  ten  Lead  ■memng. 
years  ending  1869,  of  lead  produced  therefrom,  and  of  silver  obtained,  were  as  follows: 


Yean. 

Lead  Ore. 

Lead. 

Silver. 

Tons. 

Tods. 

Oimcefl. 

1860 

88,791 

63,225 

549,090 

1861 

90,666 

65,644 

570,474 

1862 

95,312 

69,013 

686,123 

- 

1863 

91,283 

68,221 

634,004 

1864 

94,463 

67,081 

• 

641,088 

1865 

90,452 

67,251 

724,856 

1866 

91,051 

67,391 

636,688 

1867 

93,432- 

68,441 

805,394 

1868 

95,236' 

71,017 

841,328 

1869 

96,866 

73,259 

831,891 

• 

1,027,539 

680,543 

6,920,936 

According  to  a  considerable  number  of  returns  which  have  been  obligingly  sent  from  the  lead 
smelters,  -we  are  in  a  position  to  state  that  in  smelting  and  desilvering  the  96,866  tons  of  lead  ore 
which  were  raised  in  1869  there  were  used  145,299  tons  of  coal ;  or  for  the  ten  years  given  the  average 
annual  consumption  given  will  have  been  141,694  tons  for  all  purposes. 

The  lead  ore  imported  in  1869  amounted  to  11,874  tons,  and  the  pig  and  sheet  lead  to  52,683  tons. 
Nearly  the  whole  of  this,  or  64,557  tons,  will  be  desilverised,  or  subjected  to  some  metallurgical  treat- 
ment,*'which  appear  to  require  for  all  purposes  32,278  tons  of  coal,  or  British  and  foreign  lead  177,577 
tons  of  coaL 


*  The  eoBt  of  crystallizing  one  ton  of  Spanish  lead  is 

Wages    ^ 
Coals,  4  cwt. 
Kepairs  • 


Total 
Hie  cost  of  calcining  one  ton  of  hard  Spanish  lead  in  the  north  of  Enghind  is 

Wa 


lis,  2-7cwt8.      - 
Bepairs  - 

Total 


9  6-4 

0  8*4 

0  a-5 

10  4-8 


8.    d. 

1  11*2 
0  4*7 
0     0*5 

2  4-4 


Twenty-eight  tons  of  slag  smelted  with  cold  blast  consumed  892  cubic  feet  of  air  per  minute :— 


Labour  cost 

Oke,  7  tons  at  24«.  6d 

Total 


^    11  19    2 


Thirty-five  tons  of  similar  slag  smelted  with  hot  blast  consumed  800  cubic  feet  of  air  per  minute  :-^ 


Labour  cost  .  -  « 

Coke,  5  tons  17  cwt  at  24«.  Bd. 
Turf  for  heatmg  sir,  11  loads  at  1#.  Sd. 

Total 


£  s.  d. 

8  7  8 

7  8  4 

0  18  4 

11  9  4 


8ee  Terey't  Metallurgy,  Lead,'''and  <<Dr.  Ure's  Bictionflry   of  Arts,  Mamfitctnres,   and  Mines,''  edited  by  Bobert 
Hunt,  7Jft.8i 
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Zino  sineltinff. 


ZlXC. 

The  production  of  zinc  ores  in  the  United  Kingdom  has  not  of  late  years  been  large.  The  following 
table  shows  the  production  of  each  county  and  the  number  of  mines  in  each  in  ISSl,  as  given  in  the 
Minersd  Statistics  for  that  year : — 


See  Report  of 
Committee  B. 


Number 
of  Mines. 


Coonties,  &c. 


England 


Wales 


Isle  of  Man 

Ireland 

Scotland 


7 
4 
2 
8 

1 
1 

1 
2 

4 

1 

2 
1 
1 


Cornwall 

Devonshire 

Cumberland 

E^rbyshire 

Shropshire 

Staffordshire 

Denbighshire 
Cardiganshire 
Montgomeryshire 
Flintshire 


Total  returned  -         35 
An  addition  may  be  made  to  this  of  small  parcels  of 
which  returns  had  not  been  obtained 


Zinc  Ore. 


Taoa. 

cwta. 

qn. 

848 

6 

1 

87 

5 

0 

673 

14 

2 

fiO 

0 

0 

137 

10 

0 

339 

18 

0 

3,119 

0 

0 

69 

12 

3 

111 

0 

0 

2,802 

0 

0 

7,218 

17 

0 

64 

0 

0 

12 

0 

0 

15,532 

20 

2 

525 

0 

0 

16,057    20      2 


Iron  Bmelting. 


In  addition  to  this  we  imported  41»736  tons  of  zinc  ore,  which  was  smelted  in  this  country,  making 
57,794  tons  submitted  to  metallurgical  treatment  The  quantity  of  coals  required  for  this  operation, 
according  to  the  returns  which  have  been  furnished  in  confidence  by  the  zinc  smelters,  would  amount 
to  231,176  tons. 

Irox. 

This  is  by  far  the  most  important  of  our  metallurgical  operations,  requiring  the  largest  consumption 
of  coal.    The  following  table  gives  the  summary  of  the  returns  of  the  make  of  pig  iron  in  1869 :— 


Kamberof 

Number  of 

Tons  of 

Ironwoika 

Fomaces  in 

Fig  Iron 

Sco  Appendix  for 
dcfauledBetunaor 
Blibt  Fob- 

Mtive. 

blast. 

imule. 

HACBS. 

Xio.  140.  p.  14t 

England 

Northumberland 

1 

1 

15.942 

Durham  -            -            • 

12 

40 

668,506 

Yorkshire,  North  Riding - 

13 

61 

766,410 

Do.       .  West.Riding  - 

12 

23 

105,765 

Derbyshire 

13 

31 

188,353 

Lancashire 

6 

27 

436,662 

Cumberland 

3 

9 

129,107 

Shropshire 

10 

23 

197,443 

Staffordshire,  North 

7 

27 

231,913 

Do.            South 

48 

95 

569,562 

Northamptonshire'          ■ 

4 

7 

41,600 

Lincolnshire 

3 

5 

38,786 

Gloucestershire     - 

Wiltohire           -            -  I 
Hampshire            -         •  ( 

6 

11 

81,306 

Wales 

Somersetshire    • 

Total  Enghmd 
North  Wiles 

138 

350 

3,456,255 

8 

6 

88,530 

South  Wales- 

Anthracite  Fomaces  • 

2 

9 

27,909 

Scotland 

Bituminous  Furnaces  • 
Total  Wales 

27 

103 

773,063 

32 

118 

839,502 

29 

132 

1,150,000 

Tons. 

England,  Pig  Iroa  made 

•    8,466,255 

Wales,            ditto 

839,502 

Scotland,        ditto 

-    1,150,000 

Totol  make  of  Fig  Iron  in  1869 

•    6,445,757 

Digitizec 
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The  result  of  extensive  inquiries  shows  that  under  all  circumstances  of  the  varieties  of  iron  ore,  and 
the  differences  in  the  character  of  the  fuel  employed^  that  for  all  purposes  about  three  tons  of  coal  are 
employed  to  make  one  ton  of  pig-iron. 

la  the  Appendix  will  be  found  a  table  which  is  of  interest  as  showing  the  result  of  some  of  the  recent  Appendix, 
improvements.     Some  statements  have  from  time  to  time  been  made,  that  with  a  little  more  than  one  JJin.*^**^*^^*^* 
ton  of  coal  in  the  furnace  a  ton  of  pig-iron  has  been  made.     Some  examples  are  given  in  the  report  of 
Committee  B.,  to  which  we  refer.     On  the  whole  make  of  pig-iron  with  bituminous  coal,  however,  we  BeportofUom- 
believe  the  computation  adopted  in  the  tables  which  follow  on  page       will  be  found  very  near  the  ^^^' 
truth* 

AntHEACITE  Iron.  Anthracite  iron. 

Much  has  been  said  respecting  the  experiments  made  by  the  late  Mr.  Sainuel  Blackwell  at  the 
Yniscedwyn  Ironworks,  By  the  kindness  of  Mr.  BlackwelFs  nephew,  Mr.  J.  Kenyon  Rogers,  who 
assisted  him,  we  are  enabled  to  give  the  following  particulars,  which  are  of  considerable  interest, 
looking  at  the  probability  of  the  more  extended  employment  of  anthracite  for  making  steel  iron  in  the 
future. 

'<  The  essential  difference  in  our  mode  of  working  to  that  universally  adopted  in  the  anthracite 
districts  was  that  we  worked  the  furnace  with  closed  foreparts,  and  we  maintained  that  by  so  doing  we 
saved  a  very  large  amount  of  the  smelting  power  of  the  coal  which  by  working  with  open  foreparts  they 
utterly  wasted.  The  construction  of  the  furnace  was,  of  course,  different,  and  this  and  a  better 
distribution  of  the  twyeres  avoided  the  "  scaffolding,"  which  was  what  they  thought  must  prevent  any 
furnace  with  a  closed  forepart  from  keeping  open."  The  following  table  was  furnished  by  Mr.  J. 
Kenyon  Rogers,  and  shows  the  result : — 

No.  1  and  2  furnaces,  Yniscedwyn,  three  weeks  ending  June  3rd,  1866. 
Average  quantities  of  mine  coal,  &&,  used  per  ton  of  iron  made. 

Tons  cwts.   qre.    lbs. 

Native  mine 

Red  ore     - 

Llantrissant  ore " 

Red  Bilboft  ore 

Brovm  Bilboa  ore 

Scale         -  -  - 


1 

15 

0 

24 

0 

7 

1 

7 

0 

5 

1 

3 

0 

3 

3 

4 

0 

•0 

2 

25 

0 

0 

1 

6 

2 

12 

2 

13 

0 

13 

2 

22 

0 

13 

2 

9 

0 

8 

3 

2 

limestone 

Coal  in  furnaces    - 

Coal  to  boilers    - 

Total  make,  633  tons,  all  of  which  was  No.  1,  2,  3,  and  4,  except  31  tons  mottled. 
N.B. — Other  smelters  in  the  neighbourhood  use  close  upon  3  tons  of  coal  to  make  1  ton  iron. 

An  ironmaster  of  large  experience,  who  visited  the  Yniscedwyn  furnaces,  furnishes  the  following 
information: — 

"  I  was  with  Blackwell  at  Yniscedwyn.  I  believe  he  had  only  one  furnace  working  with  anthracite  at 
that  time.  When  in  good  order  the  consumption  of  fuel  was  wonderfully  small,  a  fraction  over  20  cwt. 
to  the  ton  of  grey  pig.  But  owing  to  the  decrepitation  of  the  coal,  and  constant  choking  of  the  fiirnace, 
it  was  constantly  out  of  order, — cold  almost  to  the  hearth.  Instead  of  a  powerful  blast,  6  or  7  lbs.  to 
the  square  inch,  as  in  the  anthracite  furnaces  of  America,  I  think  he  was  barely  able  to  command  2  lbs. 
I  see  DO  reason  why,  with  a  properly  constructed  plant,  the  same  results  should  not  be  obtained  in  this 
country  as  in  America,  where  the  furnaces  produce  close  upon  300  tons  of  iron  per  week,  but  with  a 
consumption  of  coal  in  excess  of  2  tons  to  the  ton  of  iron.  JPig-iron  so  produced  should  be  particularly 
suitable  for  steel  making,  on  account  of  the  freedom  of  the  anthracite  from  sulphur." 

We  learn  from  Overman  *  that  the  following  were  the  results  at  Phoenixvule,  United  States,  No.  1 
furnace,  to  produce  one  ton  of  anthracite  pig-iron : — 

Tons. 


Iron  ore 

... 

. 

2-59 

Anthracite  coal 

_            -            - 

. 

1-83 

Lime 

No.  2  furnace : — 

- 

1-14 

Iron  ore 

-            -            - 

. 

2-65 

Anthracite  coal 

... 

. 

1-89 

Lime 

. 

- 

1-15 

We  may,  therefore,  fairly  compute  the  consumption  of  coal  in  the  make  of  pig-iron  in  1869  as  being 

16,337,271  tons;  and  the  coal  used  in  the  conversion  of  this  pig  iron  into  malleable  iron  is  estimated,  .       dix-Tabi 

according   to   returns  received  from   the  Mills  and  Forges,   of  which   a  list  is  given,  as  being  2ic?^p.i6a.* 
15,859,335    tons.      The    total    quantity  of   coal    used   in    our    iron    manufacture    in   1869    being 
32,207,706  tons. 

In  Steei,  Manufactuee  there  will  have  been  employed  about  250,000  tons.    But  the  use  of  the  see  Appendix. 

Bessemer  process,  and  the  introduction  of  Siemen's  regenerative  gas  furnace,  is  very  considerably  J^^crfBewemOT 

reducing  the  quantity  of  coal  used.  *  conyerterB,i>.i«7. 

Therefore  tnere  will  have  been  nearly  thirty-two  million  and  a  half  tons  of  coal  used  in  all  the  See  Appendix  to 

branches  of  the  iron  and  steel  manufacture.  SSofStaiS'* 


Mannfactuie  of  iron  by  Frederick  Overman. 
18483.     Vol  IIL  Z 
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The  following  tables  have  been  constructed  for  the  purpose  of  showing  from  the  year  1866  to  1869 
the  progress  of  this  important  industry,  in  relation  to  the  total  quantity  of  coal  raised  in  each  year. 


Coal  raised  since 
1866. 


Tables  showing  the  quantities  of  Coal  raised  in  Great  Britain  since  1865,  the  quantity  exported  in  each 
year,  and  the  quantity  retained  for  Home  Consumption,  and  the  relation  which  this  bears  to  each  head 
of  the  Population. 


POPULATIOF. 

COAl. 

Years, 

Gbbat 

Percent. 

Retained  for 

Inorenseor 

TotslofCoslin 

Beitaiw. 

Increase. 

Increase. 

Raised, 

Bxporfced. 

Home 

Decrease. 

zdationto 

each  Head  of  tbe 

Population. 

1855 

21.792372 

Tons. 
64307.469 

Tons. 
4376,902 

Tons. 
69.880367 

Tons. 

Tons  cwts.  qrs.  lbs. 
2     14      0     5 

1856 

22,080,440 

287377 

1-8 

66308,816 

6,879.779 

60329,086 

1.2e6»479 

2     14      0    11 

1867 

22,860,468 

289.014 

1'8 

66374^047 

6,787,718 

68336329 

2302,707 

2     IS      1    10 

1868 

22,616389 

24/7376 

1-1 

64^887,899 

6329,488 

68368,416 

177.913 

2      12      0      7 

1860 

22,810,060 

193,280 

0-8 

71369,465 

7.006,949 

64362,616 

6.404^100 

2      16      8     12 

1860 

22,946,988 

186319 

0*6 

79323378 

7321332 

72.601,441 

7.748,026 

8       8       18 

1881 

28,181,790 

284^802 

1-0 

86,612.144 

7,855,115 

77.657,020 

6,066388 

3        7       2      S 

1862 

28,416,264 

224^474. 

1-0 

83,510,888 

8301,862 

75,202,986 

2,444^043 

3        4       11 

186S 

23,666,482 

289,218 

1-0 

88,166.465 

8375,212 

79390363 

4,781367 

3        8       1     28 

186i 

28,891,009 

236327 

1-0 

92,662,878 

8309,908 

83,862,965 

3,062,712 

3        1       0     21 

1866 

24,127,008 

286.994 

1-0 

98,150387 

9,170,477 

88380,110 

6,127,143 

S     1Z      i    u 

1806 

24368,488 

286,426 

I'O 

101306.794 

9367.749 

92,189,045 

3,158,935 

3      15       2     15 

1867 

24,509,277 

285,844 

1-0 

104,875,480 

9,761327 

94.614.158 

2,476,108 

3      17       8     19 

1868 

24^887302 

288325 

1-0 

108,014307 

10,407311 

92,516396 

2,097,757 

3      14       2      0 

1860 

^•SK'SS 

287386 

1-0 

107399,634 

10383^^ 

97.066,409 

4360,103 

3      17       1     19 

1870 

25328.000 

247,912 

1-1 

"■ 

*"* 

Pig  and  bar  iron 
made  since  1866. 


Table  showing  the  make  of  Pig  Iron  and  the  mann&cture  of  Bar  Iron,  Ac.  since  1855,  the  quantity  of 
Coal  consumed,  the  quantity  left  for  all  other  purposes,  and  its  relation  to  the  Population. 


Oualkept 

for 
Home  Con- 
sumption. 

Make  of 

Goal  con- 
sumed 
in  make  of 
Pig  Iron.* 

Pig  Iron 

Pig  Iron  left 
to  be 

Coal  required 
to  convert 

Total  of 
Coals  used 

Coals  left  to 
be  con- 

After Coal  Consmnp- 
tion  for  Iron 

Tears. 

Pig  Iron. 

Exported. 

converted 
into 

the  Kg  into 
Bar  Iron, 

in  Iron 
ManufiK}- 

sumed  for  all 
other 

Hanufiftcture  leayei 
for  each  Head 

Bar  Iron,  Ac. 

*o.t 

ture. 

Purposes. 

of  the  Population. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons  cwts. 

qrs.  Ibfi. 

1866 

69330,667 

:^,2ift.ir4 

9.65-4,462 

291,776 

2,926.878 

9303,866 

19.457328 

.    39,872,729 

I      16 

2     VS 

1856 

60.629,086 

S3HtV377 

10.769,181 

357326 

8329351 

10,802370 

21,661.601 

39,067,686 

1       6 

I      8 

1867 

68386329 

3.»lflS>.tl7 

10.978341 

422,086 

8,287361 

10346,159 

21.823300 

86,712.829 

1      12 

S      S 

1868 

68358,416 

3.45«,Wi 

10,868.192 

368,148 

8,092,921 

10,361,285 

20,729,477 

87,628,980 

1      IS 

1     10 

1859 

64,852316 

aTl^HO^^A 

11.188,712 

316,376 

3,896,niS 

11,878,868 

22317.080 

4£336,436 

1      17 

0     IS 

1860 

72.601,441 

3,Rart.75^ 

11,480.266 

842366 

8,484,186 

11,672.028 

23,162,279 

49.440462 

2       S 

0     12 

1861 

77,657,029 

a7lS3iH) 

11,137,170 

388,004 

8,824366 

11,186^692 

22,273,762 

66383367 

2       7 

3       S 

1862 

76.202,986 

avMa.wi) 

11.880,407 

444,454 

8,499.015 

11,721,700 

28,562,107 

51,660,879 

2        4 

0     13 

1863 

79390.268 

.l3H'r*»40 

13380,120 

466,276 

4^024,765 

18.482362 

27313.082 

62.877,171 

2        5 

8     23 

1864 

«3,8e2,966 

•i,7^7.Ml 

14.808,853 

466,986 

4,301,966 

14^411,686 

28,716,439 

68.187.626 

2        6 

0       3 

1866 

88,980,110 

-kWlH.a^l 

14,467,762 

548,018 

4,276,286 

14325390 

28,783,062 

60,197,068 

2        9 

0      8 

1866 

92439,046 

t..'^2-1,Sft7 

13.671,891 

407.188 

4,026,760 

13,489.647 

27,061,888 

66^077,707 

8      IS 

1     19 

1867 

94,614^53 

4,.  UjL.V»J 

14,288,069 

567319 

4,198,704 

14,048,908 

28,831,977 

66,282,176 

8      IS 

3     15 

1868 

92,516396 

4^970306 

14,910,618 

555,020 

4,415,186 

14,790,873 

29,701,491 

62,814305 

2      10 

2      9 

1869 

97,066,409 

6,446,757 

16347,871 

711.612 

4,734,146 

15369,835 

32307.706 

64.858,793 

2      11 

2     17 

*  This  is  estimated,  from  the  average  of  Returns  furnished  fh>m  each  Iron  producing  district,  at  three  tons  of  coal— for  Blast  Furnace,  £i«me 
Fires,  and  all  other  purposes— in  producing  one  ton  of  Pig  Iron. 

t  Estimated,  in  like  manner  from  Returns  fUmished,  t  three  tons,  seven  cwt.,  for  converting  each  ton  of  Pig  Iron  into  Finished  Iron,  evoj 
operation  included. 


Table  No. '2i  p.  16. 

Ijppendiz, 

Ifo.36,pp.68,60. 


The  progress  of  the  iron  manufacture  is  so  immediately  connected  with  the  consumption  of  coal  that 
much  attention  has  been  given  to  it.  In  the  Appendix  will  be  found  sundry  tables  showing  the 
condition  at  various  periods.  In  1806  we  find  the  make  in  Derbyshire  to  have  been  10,329  tons. 
In  1823  and  1830  the  make  of  iron  was  as  follows : — 


Northumberland  and  Durham  - 

Yorkshire 

Derbyshire        -         -»         - 

Shropshire         -  -  - 

Staffordshire        -        .         - 

South  Wales     - 

Scotland      -        -        -        - 


Total 


1823. 


Tons. 

2,379 

27,311 

14,038 

57,923 

133,590 

182,325 

24,500 


442,066 


1830. 


Tons. 

5,327 

28,926 

17,999 

73,418 

211,604 

277,649 

37,500 


652,423 


Ti6re°No.l48a» 
p,167. 


From  this  period  there  was  a  steady  progress  made  in  our  make  of  pig  iron  until,  as  shown  in  the 
above  table,  we  made  39218,154  tons  in  1855,  which  advanced  rather  more  than  two  miUion  tons  in 
fifteen  years.  For  the  make  of  pig  iron  alone  more  than  six  million  tons  of  coal  were  consumed  in 
1869  than  in  1865. 

The  exports  of  our  iron  for  the  three  years  ending  1869,  and  our  imports  for  the  same  i>eriod,  will 
be  found  in  the  Appendix,  so  that  the  exact  position  of  our  iron  trade  can  be  studied  with  facility. 
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SECTION  2— CLAY,  AND  ITS  MANUFACTURES. 

PoBCELAiN  Clay  {Kaolin). 


oroelaindaj 


The  most  valuable  clay  produced  in  this  country  is  the  China  clay  of  Devonshire  and  Cornwall. 

I  learn  upon  inquiry  at  several  of  the  largest  day  works  of  Cornwall  and  Devonshire  that  from 
160  lbs.  to  3  cwt  of  coal  are  required  to  dry  a  ton  of  clay,  according  to  the  state  of  moisture  in  which 
it  is  turned  into  the  drying  kilns.  If  very  wet  the  larger  quantity  is  required ;  if  moderately  dry  the 
smaller  Quantity  will  suffice.  All  the  clay  is  now  artificially  dried.  We  may  therefore  fairly  take 
2  cwt  of  coal  as  the  average  quantity  required  for  drying  a  ton  of  China  clay. 

The  quantity  of  day  produced  in  Cornwall  and  Devonshire  during  the  six  years  ending  1 869  has 
been  as  follows : 


1864. 

1865. 

1866. 

1867. 

1868. 

1869. 

CORmVALL 

Devonshire  - 

Tons. 
95,750 
8,500 

Tons. 
97,750 
8,750 

Tons. 
105,000 
12,000 

Tons. 
127,000 
12,000 

Tons. 
100,000 
11,000 

Tons. 
107,700 
11,700 

Total 

104,250 

106,500 

117,000 

139,000 

111,000 

119,400 

Therefore  in  1864 

1865  - 
1866 
1867  - 
1868 
1869  - 


10,425  tons  of  2,240  lbs.  of  coal  were  consumed. 
10,650  „  „  „ 

11,700  „  „  „ 

18,900  „  „  „ 

11,100  „  „  „ 

11,940  „  „  „ 


The  best  authorities,  those  who  have  lonsf  been  connected  with  the  porcelain  clay  trade,  do  not 
anticipate  any  increase  of  moment  in  the  demands  for  kaolin ;  therefore  it  may  be  fairly  inferred 
that  12,000  tons  fuUy  represents  the  Quantity  of  coal  used  in  the  preparation  of  Cornish  clay  for  the 
market. 

Teignmouth  Clay. — The  day  worked  around  Newton  in  Devonshire  and  at  Bovey  Tracey.  All 
this  clay  is  shipped  at  Teignmouth,  and  we  find  it  to  amount  to  44,500  tons.  Of  this,  it  appears  that 
more  than  12,000  tons  are  used  in  the  manufacture  of  tobacco  pipes.  No  coal  is  used  in  the  prepara- 
tion of  this  day.  A  small  quantity  is,  however,  employed  in  the  Bovey  Tracey  potteries,  at  the 
various  works  near  Newton,  and  at  the  terra  cotta  works  between  that  place  and  Torquay. 

Poole  Clay,  Dorsetshire, — More  than  sixty  thousand  tons  of  this  day  were  exported  in  1869  ;  of 
this  quantity  the  following  foreign  ports  received — 

Tons. 

Copenhagen              -.----  1,010 

Bremen    -----                -  874 

Quebec         ------  800 

Stockholm  -  -  -  -  -711 

Dordt           ------  600 

Rouen       -            -            -            -            -        •        -  300 

Seville 290 

Carthagena           -            .            -            -                -  200 

Dysart          ------  80 


Total 


4,865 


All  the  rest  of  this  clay  was  used  in  the  English  potteries,  the  largest  proportion  being  conveyed  to 
the  Lambeth  potteries. 

Stourbridge  Clay  and  clays  of  the  coal  measures  generally. — The  best  glasshouse  pot  clays  have 
the  following  composition : 


Silica      -  «  ^ 

Alumina 

Peroxide  of  iron 

Magnesia    ^ 

Phosphates 

Water  and  organic  matter 

Total 


68-70 

26-47 

219 

0-65 

trace. 

1-99 


100-00 


72-04 

18-79 

1'68 

0-69 

trace. 

6-80 


100-00 


79-25 
13-57 


38 
08 
42 
11 


99-81 


Z  2 
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B«0  Appendix  for 
details  No.  144, 


Burning  bricks. 


See  Appendix 
Ko.  145  for  a  list 
of  those  kilns, 
p.lfi». 


"  The  importance  of  the  brick  trade  is  illustrated  hy  the  following.  The  quantity  of  bricks  made 
per  annum  in  the  Kingdom  is  1,800,000,000.  Of  this  quantity,  Manchester  alone  makes  130,000,000 
per  annum.  What  are  termed  the  London  makers  produce  about  the  same  quantity,  but  bricks  are 
sent  to  the  Metropolis  from  a  circuit  of  100  miles  ;  it  is  therefore  impossible  to  give  exactly  the  con- 
sumption. Taking  bricks  at  the  low  average  of  three  tons  per  100,  the  annual  make  exceeds  in 
weight  5,400,000  tons,  and  the  capital  employed  must  be  upwards  of  2,000,000/.  sterling."* 

The  computation  made,  upon  the  returns  received  by  this  Committee,  does  not  differ  much  from  the 
above.    We  make  the  number  as  2,503,004,600,  and  the  value  thereof  as  2,911,980/. 

Th£  Coal  used  in  burning  BRiCKs.t 

To  attempt  to  give  the  cost  of  manufacturing  would  only  mislead.  The  largest  item  is  labour 
*  *  *  *  The  next  is  coal  or  fuel  for  burning,  which  ranges  from  3^.  to  20«.  per  ton,  according 
to  the  district  of  countr)r.  Again,  one  clay  requires  a  large  CMenditure  of  fuel  to  be  used,  in 
order  to  attain  the  most  intense  "heat,  while  another  will  bum  sufficiently  hard  at  about  10  degrees 
Wedgwood.  The  consumption  of  coal  for  burning  bricks  varies  with  the  clays  from  3  cwt  to  20  cwt 
per  l,000."t 

In  a  letter  from  the  manager  of  the  Lilleshale's  Company  Works,  Shropshire,  to  Mr.  Chamberlain, 
we  are  told  that  their  new  "ovens  will  contain  from  12  to  13,000  bricks,  and  require  from  7  cwt  to 
"  8  cwt.  of  small  coal  to  burn  them  »  *  *  »  The  old  brick  ovens  at  this  work  would  contain 
"  about  7,000  bricks,  one  ton  of  coal  per  1,000  was  required,  &c.,  &c" 

In  the  discussion  on  those  papers  at  the  Society  of  Arts,  a  Mr.  Ayton  said,  "  Assuming  the  number 
*'  of  bricks  made  in  and  about  London  to  be  200,000,000,  and  this  he  believed  was  a  tolerably  correct 
"  estimate,  and  allowing  half  a  ton  of  coals  for  each  1,000  bricks  for  drying  and  burning,  the  con- 
"  sumption  of  coals  would  be  increased  by  one  hundred  thousand  tons."  That  is,  by  using 
Mr.  Chamberlain's  process,  which  required  all  coal,  instead  of  "  refuse  dust  and  ashes,  now  profitably 
turned  to  account" 

Mr.  Versmann,  who  was  for  some  time  an  assistant  to  Mr.  Graham  at  the  Royal  Mint,  gave  the 
following  important  information  on  the  question  before  us : — 

A  pretty  accurate  estimate  of  the  expenditure  of  heat  in  burning  bricks  may  be  formed  by  com- 
paring the  quantity  of  fuel  actually  used  with  the  quantity  of  heat  theoretically  required.  The 
following  data  will  enable  us  to  make  the  calculation  : — 1,000  bricks  ready  for  the  kiln  weigh  about 
10,000  lb.,  and  lose  during  burning  about  15  per  cent,  or  1,500  lb.  One  pound  of  water  requires  for 
evaporation  652  units  of  heat  The  steam  escapes  from  the  kiln  at  a  teinperature  of  about  300  deg. 
Cent,  and  it  must,  therefore,  be  heated  from  150  deg.  to  300  dec.  Cent  The  specific  heat  of  steam 
is  '847.  The  bricks  themselves,  weighing  8,500  lb.,  are  heated  to  about  1,200  deg.  Cent,  and  the 
specific  heat  of  clay  may  be  taken  as  '200. 

These  data  give  the  basis  for  the  following  calculation : — 1,500  lb.  of  water  to  be  converted  into 
steam  require  1,500  x  652  units  of  heat  =  978,000  units  ;  1,500  lb.  of  steam  to  be  heated  to  300  deg. 
Cent  require  1,500  x  150  x  0'847  =  190,575  units  ;  8,500  lb.  of  dry  bricks  to  be  heated  to  1,200 
deg.  Cent  require  8,600  x  1,200  x  0'200  =  2,040,000  ;  total  3,208,575  units  of  heat 

Now  to  burn  1,000  bricks  in  a  common  kiln,  certainly  not  less  than  10  cwt  of  coal  are  required, 
or  an  absolute  heating  effect  of  8,000  units,  which  is  equal  to  10  x  112  x  8,000  =  8,960,000  units  of 
heat  Therefore  the  proportion  will  stand  thus: — ^Units  of  heat  theoretically  required,  3,208,575,- 
units  of  heat  practically  required,  8,960,000;  difference,  5,751,425,  or  64  per  cent. 

This  calculation  shows  an  actual  waste  of  64  per  cent  of  heat ;  but  even  this  is  not  all,  as  we  must 
not  forget  that  the  whole  of  the  heat  required  to  raise  the  temperature  of  the  ordinary  kiln  to  1,200 
deg.  Cent,  is  entirely  lost  in  the  subsequent  cooling.  The  most  serious  loss  is  chiefly  due  to  the 
following  causes: — The  kiln,  being  allowed  to  cool  after  each  burning,  the  whole  brickwork  must  be 
heated  afresh  each  time.  A  strong  radiation  of  heat  also  takes  place  from  the  walls  during  burning. 
Further,  a  large  amount  of  air  is  uselessly  heated  in  the  fireplace  at  the  beginning,  and  the  flame 
escapes  too  directly  and  too  rapidly  towards  the  end  of  the  operation.  Now  all  these  difficulties  are 
overcome  in  the  construction  of  Hoffmann's  kilns,  because  in  them  the  air  required  for  sustaining  com- 
bustion is  passed  over  bricks  which  have  been  burnt  a  day  or  two  before,  and  is  heated  to  at  least 
300  deg.  Cent  The  waste  heat,  therefore,  instead  of  escaping  directly  into  the  chimney,  passes  over 
air-dried  bricks,  which  lose  all  their  moisture  and  actually  become  red-hot  before  any  fuel  is  useA 
The  vast  importance  of  these  two  points  can  easily  be  shown  by  calculation.  One  cwt  of  coal  requires 
for  complete  combustion  about  1,000  lb.  of  air,  which  are  brought  to  the  temperature  of  the  fireplace 
at  the  expense  of  part  of  the  coal.  The  amount  of  heat  required  to  raise  the  temperature  of  1,000  lb. 
of  air  to  30  deg.  Cent  is  the  same  as  will  raise  0*2669  x  3  x  1,000  =  800  lb.  of  water  from  0  deg.  to 
100  deg.  Cent     Taking  the  heating  effect  of  the  coal  as  equal  to  8,000  units,  the  required  heat  will  be 

800  X  100 
obtained  by  — ^^^^^^ —  =  10  lb.  of  coal,  or  about  9  per  cent  of  the  coal  to  be  burnt    The  benefit  of 


-(1)  the  moisture  of  the  bricks  is  converted  into 


8,000 
of  utilising  the  waste  heat  is,  therefore,  twofold- 
vapour  ;  and  (2)  the  heat  accumulates  in  the  bricks. 

One  thousand  air-dried  bricks  contain,  as  stated  above,  about  1,500  lb.  of  water,  which  require  from 
1|  per  cent  to  2i  per  cent  of  coal  for  evaporation,  or  about  25  per  cent  of  the  whole  quantity  of  coal 
required  for  burning  1,000  bricks.  The  heat  accumulated  in  the  bricks  may  be  estimated  by  assuming 
that  the  bricks  require  to  be  heated  to  1,200  deg.  Cent,  and  that  the  first  300  deg.  Cent  are  furnished 
by  the  waste  heat,  which  is  equal  to  15  per  cent 

From  this  it  is  evident,  that  in  the  processes  of  brick  manufacture,  not  less  than  900,000  tons  of  coal 
are  used  in  the  arrangements  ordinarily  used.    The  introduction  of  Hoffman's  annular  kilns  promises 

♦  The  Manuikcture  of  Bricks  by  Machinery,  by  Henry  Chamberlam,  Kempsey,  near  Worcester,  Journal  of  the  Society  of  Arts, 
June  5,  1856.    On  the  Drying  and  Burning  of  Bricks,  by  the  same  Society  of  Arts  Journal,  June  13,  1856. 
f  Chamberlain  on  the  Drying  and  Burning  Bricks. 
X  The  quantity  of  clay  used  la  Shropshire  for  1,000  bricks  is  3  tons  12  cwt.,  and  to  bum  these  1  ton  of  coal  is  lei^iurod. 
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to  effect  a  vast  saving  in  the  manufacture  of  bricks,  and  all  kinds  of  clay  goods.    This  kiln  requires  Hoffinan'tkUns. 
from  us  some  brief  explanation. 

The  kiln  substantially  consists  of  a  long  railway-tunnel-shaped  passage,  forming  a  long  annular 
channel  or  ring.  This  ring  is  divided  into  twelve,  or,  as  in  the  case  of  the  oblong  annular  kiln,  fourteen 
compartments,  which  may  be  made  to  communicate  or  to  be  separated  from  each  other  by  the  raising 
or  lowering  of  a  partition  or  damper.  These  intercepting  dampers  are  lowered  in  grooves  built  into 
the  walls  of  the  nimace  immediately  after  each  flue  ;  or  inserted  from  the  side  through  the  doorways. 
To  each  compartment  there  is  an  entrance  doorway,  which  can  be  closed  with  temporary  brickwork. 
Flues  lead  from  the  bed  of  each  compartment  to  the  central  smoke  chamber,  which  communicates  by  a 
main  flue  with  the  chimney  outside. 

The  following  important  description  of  this  arrangement  by  Professor  J.  Thomson  is  abstracted  from 
the  Journal  of  the  Chemico- Agricultural  Society  of  Ulster,  and  will  convey  in  the  fewest  words  the 
most  accurate  account  of  the  process  of  burning  bricks  by  the  use  of  Hoflfeian's  kilns. 

After  giving  explanations  of  the  chemical  composition  and  other  characters  of  diflFerent  kinds  of  clays, 
and  the  changes  which  they  undergo  in  being  burnt  or  raised  to  an  incandescent  heat,  Professor 
Thomson  explained  the  chief  methods  in  use  for  working  the  clay  arid  forming  it  into  bricks  ready  for 
the  kiln.     He  then  turned  attention  to  the  great  loss  of  heat  wnich  occurs  in  the  ordinary  modes  of 
burning  bricks  in  common  kilns.    This  great  loss,  he  pointed  out,  arises  in  a  twofold  way.     First, 
during  the  burning  of  the  bricks,  the  air  which  has  passed  through  the  fuel,  or  among  the  heated  bricks, 
and  the  smoke  including  gaseous  products  generally,  passes  away  from  the  kiln  to  waste  at  a  very  hi^h 
temperature,  even  at  a  red  heat,  auring  a  considerable  part  of  the  process.     Secondly,  when  the  bricks 
are  raised  to  the  high  temperature  required  to  burn  them,  and  render  them  permanently  hard,  the 
great  store  of  heat  which  they  contain  is  entirely  thrown  to  waste  while  they  are  left  to  cool.     He 
stated  that  he  has  noticed  with  much  interest  the  very  admirable  principles  of  a  new  kind  of  kiln  with 
perpetually  revolving  fire,  which,  invented  and  patented  by  F.  HoflTmann,  of  Berlin,  and  A.  Licht,  of 
Danzig,  is  being  Introduced  into  Ireland  by  Mr.  Moore,  of  this  town,  both  for  brick-burning  and  lime- 
burning.     In  this  new  kiln  a  most  remarkable  economy  of  fuel  is  effected  in  a  twofold  way  ;  in  fact,  by 
saring  the  twofold  loss  of  heat  already  mentioned  ;  for,  first,  it  saves  the  heat  of  the  gaseous  producte 
of  combustion  and  unconsumed  air  passing  through  and  away  from  the  burning  bricks,  by  applying 
this  heat  effectively  in  drying  the  new  fresh  bricks  about  to  be  burnt,  and  raising  them  up  to  an 
incandescent  temperature,  so  that  only  a  very  slight  addition  of  heat  directly  from  ignited  fuel  is 
required  to  coniplete  their  burning;  and,  secondly,  it  saves  the  heat  of  the  cooling  bricks,  after  their 
having  been  sufficientljr  fired,  by  applying  it  all  in  warming  the  air  which  goes  forward  to  supply  the 
fires  ;  so  that  the  fuel  is  burnt  with  air  edready  at  an  incandescent  temperature,  instead  of  requiring, 
as  usual,  to  heat  the  air  for  its  own  combustion.     Professor  Thomson,  with  the  aid  of  drawings,  went 
on  to  explain  the  manner  in  which  these  principles  are  practically  carried  into  effect,  taking  as  an 
example  the  large  kiln  which  Mr.  Moore  is  constructing  at  his  brick-works  at  Hayfield,    in  the 
neighbourhood  of  Belfast.    The  kiln  is  built  in  the  form  of  a  large  arched  passage,  like  a  railway 
tunnel,  bending  round  in  going  forward  on  the  ground  till  it  closes  with  itself  to  form  a  great  circular 
ring-chamber,  within  which  the  burning  of  the  bricks  is  carried  on.     This  ring-chamber  may  be  of 
any  convenient  dimensions,  160  feet  diameter  being  a  suitable  size.     Round  its  circumference  there 
are  twenty-four  entrance  door-ways,  admitting  of  being  closed  with  temporarily-built  bricks  and  clay, 
so  as  to  retain  the  heat  and  exclude  all  entrance  of  air  by  the  door-ways  so  built  up.     The  great  ring- 
chamber  may  now  be  conceived  as  consisting  of  twenty-four  compartments  or  spaces,  with  one  of  these 
door-ways  to  each.     In  the  centre  of  the  ring  a  high  chimney  is  erected,  and  from  each  of  the  twenty- 
four  compartments  of  the  annular  chamber  an  underground  flue  leads  into  the  chimney.    There  are,  then, 
twenty-four  of  these  flues  converging  towards  the  centre  like  the  spokes  of  a  wheel,  and  each  flue  has 
a  valve,  by  which  its  communication  with  the  chimney  can  be  cut  off.     Arrangements  are  made  by 
which  a  partition  like  a  damper  or  portcullis  can  be  let  down  at  pleasure,  so  as  to  cut  off  all  com- 
municatioa  between  any  of  the  twenty-four  compartments  of  the  ring-kiln  and  the  next  one.     Let  us 
now  suppose  the  workmg  of  the  kiln  to  have  been  already  fairly  established,  for,  after  being  once 
kindled,  the  fire  is  never  extinguished,  but  the  burning  of  new  bricks  and  the  removal  of  the  finished 
produce,  is  carried  on  by  a  continuous  and  regular  process  from  day  to  day.    Two  adjacent  compart- 
ments have  this  day  their  entrance-doors  open,  all  the  rest  being  perfectly  closed.    By  the  arrangement 
of  the  valves  in  the  flues,  and  the  large  damper  or  portcullis,  the  air,  which  gets  admittance  alone  by 
the  two  open  doors,  has  to  go  round  the  whole  circuit  of  the  ring-kiln  in  order  to  be  drawn  into  the 
chimney.     From  one  of  the  two  open  compartments  men  are  taking  out  the  finished  and  cooled  bricks, 
and,  in  the  other  one,  they  are  building  up  newly-formed  unburnt  bricks  which  are  not  yet  quite  dry. 
The  air  entering  by  these  two  compartments  passes  first  among  bricks  almost  cold,  and  takes  up  their 
heat^  and  then  goes  forward  to  warmer  bricks,  and  then  to  hotter  and  hotter,  always  carrying  the  heat 
of  the  cooling  bricks  forward  with  it  till  it  reaches  the  part  of  the  ring  diametrically  opposite  to  the 
two  open  and  cold  compartments.     At  this  place  it  gets  a  final  accession  of  heat  from  the  burning  of  a 
very  small  quantity  of  coal-dust,  which  is  dropped  in  among  the  bricks  from  time  to  time  by  numerous 
small  openings  furnished  with  air  tight  movable  lids.     Thus,  at  this  part  of  the  kiln  there  is  generated 
the  full  intensity  of  heat  which  is  required  for  the  burning  of  the  bricks.    The  hot  air,  including  the 
products  of  combustion,  which,  for  brevity,  we  may  call  the  smoke,  though  it  is  really  perfectly  gaseous 
and  free  from  sooty  particles,  then  passes  forward  to  the  bricks,  which  by  its  continuous  current,  are 
being  heated ;  and  it  passes  on  among  them  from  hot  bricks  to  those  which  are  less  and  less  hot, 
heating  them  as  it  goes,  and  then  passes  on  to  those  whj^ch  are  still  damp,  drying  them  as  it  goes  ;  and 
then  it  passes  to  the  chimney,  in  a  state  almost  cold,  and  saturated  with  the  moisture,  in  the  form  of 
steam  or  vajiour,  which  it  has  taken  from  the  damp  bricks.     On  tho  fq^llowing  day  to  that  on  which  the 
operations  just  described  have  been  going  on,  the  portcullis  is  shifted  forwards  by  the  space  of  one 
compartment,  and  a  corresponding  change  is  made  as  to  the  flue  which  is  to  communicate  with  the 
chimney,  and  as  to  the  pair  of  compartments  open  for  the  admission  of  air  and  for  the  removal  of 
finished  cold  bricks,  and  the  building  in  of  fresh  damp  bricks ;  and  the  air,  including  products  of 
combustion,  at  the  end  of  its  circuit  in  the  annular  chamber,  just  before  passing  off  to  the  chimney, 
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now  passes  among  the  fresh  bricks  which  were  described  as  built  in  on  the  yesterday  of  this  new  day. 
The  place  where  the  coal-dust  for  fuel  b  thrown  in  is  also  advanced  round  the  circle  by  the  stage  of 
one  compartment;  and  so  now  tne  whole  process  goes  on  just  as  it  did  yesterday.  The  fire  thus  makes 
a  complete  circuit  of  the  annular  chamber  in  twenty-four  working  days,  the  whole  process  being  left 
dormant  on  Sundays,  merely  by  the  closing  of  all  apertures  for  the  admission  of  the  current  of  air. 
The  same  kind  of  kiln,  with  the  same  process  of  working,  is  applicable  in  the  burning  of  lime ;  and, 
both  for  Uie  brick-burning  and  the  lime-burning,  the  saying  of  fuel,  relatively  to  what  is  consumed  by 
die  ordinary  methods,  is  such  as  to  appear  at  first  sight  almost  incredible. 

Lime. 

Limebiiraixiff.  It  is  not  easy  to  compute  the  (mantity  of  lime  burnt  annually  in  the  United  Kingdom  for  building, 

for  agricultural,  and  other  uses.    The  following  is  the  quantity  of  coal  used : — 

At  the  London  Docks  7,000  tons  of  limestone  were  oumt  with  little  more  than  1  ton  of  coal  to  11^ 
tons  of  stone,  the  limits  being  1  to  10  and  1  to  18.  Welsh  coal  being  used  at  Leitb,  one  ton  of  coal  cl 
the  neighbourhood  bums  only  6  or  7  tons  of  lias  lime. 

Nine  tons  of  coal  will  bum  100  tons  of  stone,  which  produces  59 '37  tons  of  quick  lime,  or  1,583 
bushels  of  ground  lime.* 

After  a  careful  consideration  of  the  whole  subject,  we  have  been  induced  to  estimate  the  quantity  of 
limestone  of  all  kinds  burnt  as  not  less  than  5,000,000  tons,  and,  taking  the  above  data  for  our  guidance, 
we  estimate  the  Quantity  of  coal  consumed  as  equal  to  360,000  tons. 

We  have  already  alluded  to  the  Hoffmann's  annular  kiln  for  burning  bricks.  The  following  informa- 
tion has  been  supplied  us  in  reference  to  lime  burning : — 

A  large  hme-kiln  at  Llandulas,  North  Wales,  buming  70  to  80  tons  per  day,  consumes  3i  cwt  of 
fuel  per  ton  of  lime,  at  a  cost  of  Is.  3(2.,  fuel  costing  Is.  per  ton.  The  Tryfynant  Limeworks  consume 
annually  1,400  tons  of  slack.  Another  large  kiln  at  Wrexham,  belonging  to  the  Minora  Lime  Company, 
in  the  same  locality,  burning  daily  from  80  to  85  tons  of  lime,  pays  Is.  Id.  for  fuel  consumed  per  ton  of 
lime,  or  bums  at  the  rate  of  3  cwt  per  ton. 

EARTHENWARE  MANUFACTURES. 
PoECELAiN,  Common  Potteey,  Tiles,  &c 

Appendix,  The  table  given  of  the  Staffordshire  Potteries  show  that  560,090  tons  of  coal  were  consumed  in  di&t 

MimSaciivM      district  ouly.     We  have  been  furnished  with  an  estimate  of  the  coal  used  in  the  kilns  only  of  the 
No.i46,T*bio88,  following  works:— 
^'^'^'  Stoke         ....      7  works. 

Hanley  -  -  .        .    80     „ 

Burslem     -  -  -  -    48     „ 

Tunstall        -  -  -        -     19     „ 

Fenton       -  -  -  -    14     „ 

Longton         -  -  -        -    55     ,, 

173  X  1,500  tons  used  in  one  of  the 

works,  and  considered  as  a  fair  average,  is  equal  to  259,500  tons  of  coal. 
Appendix,  Th®  returns  given  in  the  Tables  of  Manufactures  are  our  only  guide  to  the  quantities  of  coal  used  in 

No.i46»p.ioo.      other  works  of  this  class.    These  returns  give  about  120,000  tons.    To  this  may  be  added,  for  works 

from  which  no  return  has  been  received,  not  less  than  50,000  tons.    Therefore,  if  we  may  take  the 

following  as  nearly  correct : — 

Tom, 
Potteries       -  -  ^  -    560,090 

Other  returns  -  -  -        .     120,000 

Estimated     -  -  -  -      50,000 


780,090 


Glass. 


Appendix,  Beyoud  the  returns  given  in  the  Tables  of  Manufactures,  which  give  the  following  as  the  coal  used  in 

No.  140^  p.  looj     ordinary  glass  manufacture  : — 


Tons. 

Durham          -            -            -            -            -  67,848 

Northumberland  -          -            -            -        -  24,578 

Lancashire      -----  98,800 

London    -            -          -            -            -        -  154,587 

Bristol             .            -            .            -            .  9,706 

Yorkshire            -----  11,198 

Worcester       -.,---  4,200 

Edinburgh          -----  8,935 

Dublin            -----  7,500 

Belfast     -          -            -            -           -        .  11,623 

Total  returned        .           -           -  898,415 


*  Oa  the  Concrete  used  in  tlie  late  Extension  of  the  London  Docks,  by  George  Bobertson,  C.£.    Ecom  Xnniactioiii  of  Scottidk 
Society  of  Art. 
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Tons. 
The   Staffordshire  district  consumed  in   the 

window  and  plate  glass  manufactures  -     165,000 

And  in  flint  glass  works  .  -  -      27,000 

590,415 
Beyond  the  above  we  are  disposed  to  estimate 
for  works  from  which  no  return  has  been 
received  as    -  -  -  -  -    150,000 


Total  of  coal  used  in  glass  making    -    740,415* 


Brewing,  Malting,  &c. 

Coal  used  by  Brewers.— The  Chancellor  of  the  Exchequer  has  recently  stated  in  the  House  of 
Commons,  that  in  1870  25,889,743  barrels  of  beer  were  brewed  in  the  United  Kingdom,  this  being 
0*828  barrels  per  head  of  the  population.  Extensive  inquiries  have  been  made  of  the  large  and  smaU 
brewers  throughout  the  country  as  to  the  quantity  of  coal  employed  by  them.  The  lowest  return 
received  has  been  three  tons  of  coal  and  slack  to  each  hundred  barrels  of  beer;  the  highest  being  four 
tons  eleven  hundredweight  of  coal.  The  mean  of  all  the  returns  received  will  give  1,165,000  tons  of 
coal  as  the  quantity  employed  to  produce  the  above  quantity  of  beer. 


*  Plats  Gljlm. 

Superficial  Feet 

Sqnare  Feet 

1860. 

1861. 

1862. 

1863. 

1864. 

EXPOBTS. 

France 

Russia,  Northern  Forts         -            -            - 
China  ------ 

United  States            -            -            -            - 

British  PoMessions  of  South  Africa      - 
British  East  Indies  -            -            -* 

Hong  Kong 

Austtalia      -            -            -            - 
British  North  America            .-.          -  .     - 
Hambuig     -            -            -            -            - 

Holland 

Other  Conntries        -            -            -            - 

4,838 

267,852 

6,436 

59,996 

62,895 
10,262 

24,903 

2,205 
4,656 
33,227 
11,213 
45,755 
2,865 
56,887 
10,129 

24,335 

10,715 

24,025 

7,934 

21,224 

112,749 
30,836 

104,424 
10,239 
33,690 

97,400 
12,803 
20,168 
11,256 
40,685 

11,237 

132,330 
11,560 
33,163 

66,043 
6,870 

17,656 
49,754 

Total        -           -        - 

438,682 

189,771 

207,483 

330,205 

328,613 

Fiats  Glass,  Bough. 

Holland 

United  States  -           -           -            -        - 
India,  Singapore  and  Ceylon,  and  British' 
India         -            -           -            -          -  " 
Other  Conntries           -           -           -       - 

— 

— 

41,585 

32,928 
35,359 

63,167 

11,892 
36,412 

1,260 
82,031 
32,176 

Total    - 

— 

— 

109,822 

110,971 

75,487 

Total  of  Polished  and ' 
Bough  Plats 

433,682 

189,771 

817,305 

441,176 

404,100 

Imfobts. 

HoUand     -            -           -           -     Lbs. 
Belgium        -           -           -        -        „ 
France       -            -            -            -        „ 
Other  parts   -           -           -        -        „ 

435,776 

763,673 

814,742 

41,098 

124,656 

1,431,920 

49,168 

85,056 

467,792 

929,376 

1,006,282 

1,792 

214,256 

565,824 

821,520 

2,464 

268,586 

1,036,836 

1,817,872 

2,240 

Total    - 

1,555,289 

1,640,800 

2,885,192 

1,604,064 

3,139,984 

*11ie  influence  of  unrestricted  action  in  plate-gUss  manufacture  was  the  saving  of  no  less  than  80  per  cent  of  coal  in  quantity 
alone.    The  cost  of  coal,  which  in  London,  in  1826,  exceeded  U.  lOd.  on  each  suj^cial  foot  of  gbss,  is  now  2(2. 

Owing  to  the  drcnmstance  that  our  manufactures  have  neglected  the  first-class  nlate  manufacture,  tiiere  has  been  a  greatly 
increased  hnportation  of  fine  plate-glass  from  Belgium  and  France. 
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M^JitiKa. 


Coal  used  in  Maltixg. — An  authority  of  eminence,  who  has  been  closely  engaged  in  examining 
the  Question  of  the  production  of  malt  and  of  beer,  has  given  the  following  table  of  the  average  pro- 
duction of  malt  in  relation  to  the  population : — * 


ATempe  Years. 


Average  Population. 


Average  Number  of 

Bushels  of  Malt 
charged  with  Duty. 


1820-29 
1830^9 

1840-49 

1850-59 

1860-68 

18fi9 


12,780,000 
14,600,000 
16,600,000 
18,600,000 
20,800,000 


26,511,000 
33,339,000 
32,366,000 
35,620,000 
42,121,000 
54,367,927t 


Number  of  Bushels 
per  Head. 


2-08 
2-28 
1-94 
1-90 
202 


Bituminoua  coaV  anthracite  coal,  and  coke  are  used  in  the  process  of  malting,  and  we  have  not  been 
able  from  our  return  to  separate  with  any  degree  of  exactness  one  of  these  from  the  other.  The 
average  i*(  all  the  returns  obtained  gives  about  1  ton  of  fuel  to  every  two  hundred  bushels  of  malt  made. 
Tills  will  ^^ive,  for  the  malt  made  in  1869,  above  210,000  tons  of  mixed  fuel.  Estimated  according  to 
the  best  iiilurmation  at  our  disposal  of  the  coke  used  as  coal,  it  will  show  that  certainly  275,000  tons  of 
coal  (bitiiTiiinousand  anthracite)  were  used  by  the  maltsters.  Thus,  in  producing  the  beer  used  in  1869, 
we  conaumed,^ — 

Tons. 
For  malting       -  -  -    -        -       275,000 

3,    brewing  -  ...     1,165,000 


1,440,000 


DlBTHilittas. 


Coal  itsed  by  Distillers. — ^The  spirits  charged  with  duty  amounted  to  24,074,923  gallon8.t 
Our  inc^uiries  lead  us  to  believe  that  for  distillation  and  rectification  about  250,000  tons  of  coal  will 
be  required. 


*  Ltone  Levi.    The  Statigtics  of  Beer.    Times,  June  lOth,  1S71. 

t  Malt  &c.    Unitbd  Kn^GDOM.    1869. 


Male  charged  with  duty  in  1869 
Malt  free  of  duty  in  1869 

_ 

Bnshels. 
-       49,400,262 
4,967,665 

Total  Bnshels 

- 

-       64,367,927 

Malt  exported  free  of  duty  in  1869 
Malt  retained  for  home  consumption 

-  M, 799,688 

-  52,668,839 

Total  Bushels   - 

- 

-       54,367,927 

*  Includes  the  estimated  quantity  used  in  beer  exported. 
i  Spirits.    United  Kingdom.     1869. 


Spirits  charged  with  duty     -            -            -            - 
Bpints  free  of  duty       -            -            -            -            - 

Total  Gallons 

Gallons. 

-  22,619,817 

1,555,106 

-  24,074,923 

Spirits  exported  free  of  duty     -            -            -            - 
Spirits  retained  for  home  consumption 

-  i>2,133,144 

-  21,941,779 

Total  Gallons    - 

-       24,074,923 

^  The  quatititioo  here  stated  indudo  spirits  shipped  to  foreign  countries  m  merchandise  and  ship  sUaes. 


Digitized  by 


Google 


THE  CONSUMPTION   OP  COAL. 


185 


SECTION  3.— TEXTILE  AND  FELTED  MANUFACTURES. 


WOOLLEN  AND  WORSTED. 

In  1850  there  were  in  England  and  Wales  1,306  factories  for  woollen  goods,  and  493  worsted  Seethe  Appendix 

factories-     In  1861  these  had  increased  to  1,466  woollen  factories,  and  512  worsted  factories.     In  1868  ftSmthZ^i. 

the  number  of  woollen  factories  were  reduced  to  1,420,  but  the  worsted  works  were  increased  to  687 ;  S2?Tto1^S[ 

the  total  number  of  spindles  and  power  looms  in  those  years  being  as  follows : —  fto.,'p.i6o,  Ac. 


1850 
1856 
1861 
1868 


Woollen. 


Spinning  Spindles.  Power  Looms. 


1,356,691 
1,499,949 
1,846,850 
4,222,916* 


9,170 
13,726 
20,344 
42,571 


Wokstei). 


Spinning  Spindlea. 


864,874 
1,298,326 
1,245,526 
2,149,024 


Power  Looms. 


32,617 
38,809 
42,968 
71,556 


There  being  an  increase  in  1868  of  2,866,226  spinning  spindles  over  the  number  returned  in  1860  as 
employed  in  woollen  manufacture,  and  of  1,284,150  in  the  same  period  in  the  worsted  manufacture; 
while  an  addition  has  been  made  in  the  same  period  of  33,401  power  looms  in  the  woollen  and  38,939 
in  the  worsted  manufacture.  The  motive,  horse-power,  steam,  employed  in  those  factories,  spinning 
and  weaving,  we  are  enabled  to  give  from  the  Miscellaneous  Statistics  of  the  Board  of  Trade  for  the 
four  separate  years  as  follows : — 

WOOLLBN. 


Spinning. 

Weaving. 

Spiimin^  and 
WeaTing. 

Other  Processeo. 

Total  of  Steam 
Motive  Power. 

1850    - 

1856  -         -         -         - 

1861     - 

1868  .         .        -        - 

6,684 
6,705 
7,690 
9,094 

20 

268 
497 

4,239 

7,721 

14,313 

22,097 

1,604 
1,839 
2,962 
3,192 

12,567 
16,265 
25,233 
34,880 

WORSTEI 

>. 

Spinning. 

Weaving. 

Spinning  and 
Weaving. 

Other  Proceoes. 

Total  of  Steam 
MotiTe  Power. 

1850    . 

1856  ...         - 

1861     - 

1868   .... 

4,060 

4,845 

8,958 

19,199 

1,124 
1,450 
2,421 
4,446 

4,387 

6,479 

13,368 

19,316 

198 
408 
679 
456 

9,769 
13,182 
25,426 
43,416 

From  these  returns  we  see  that  the  total  horse-power  produced  by  steam  used  in  the  manufacture  of 
woollen  and  worsted  amounted  together  to  22,336  in  1850,  and  that  it  increased  in  1868  to  78,296; 
showing  an  increase  of  55,960  horse-power  in  the  eighteen  years. 

Regarding  the  general  arrangements  for  burning  coal  in  1850  as  being  less  perfect  than  they  were  in 
1868,  we  cannot  estimate  the  consumption  of  coal  at  that  time  as  less, — that  on  the  average  of  all  the 
engines  used, — than  nine  pounds  of  coal  per  horse-power  per  hour.  This  will  give  a  consumption  of 
coal  in  1850  in  our  worsted  and  woollen  manufactures  of  not  less  than  323,074  tons.  If  the  consump- 
tion of  the  coal  in  1868  had  continued  at  the  same  rate,  the  coal  consumed  would  have  been  not  less 
than  1,132,495  tons;  but  some  economy  has  certainly  been  introduced  in  that  period,  and,  notwith- 
standing the  waste  of  fuel  which  still  unfortunately  continues,  we  may  consider  that  the  power  has 
recently  been  produced  by  an  expenditure  of  coal  equal  to  a  little  less  than  8  lbs.  per  horse-power  per^ 
hour.  This  would  reduce  the  coal  used  in  1868  for  the  woollen  and  worsted  manufactures  to 
1,006,663  tons.t 

*  In  186S,  in  addition  to  the  spinning  spindles  used  in  1868,  there  were  2,215,231  doubling  spindles  used  in  cotton  factories, 
167,038  used  in  woollen  factories,  348,363  in  worsted  fiictories,  181,538  in  silk  ketones,  55,789  in  flax  factories,  870  in  hemp 
factories,  2,400  in  jute  factories,  4^28  in  shoddy  factories,  and  540  in  elastic  factories  ;  total  2,975,997. 

t  The  following  summary  of  the  state  of  the  woollen  and  worsted  manufactures  appeared  in  the  Times  of  Sept.  9,  1870.  It  shows 
so  fully  the  condition  of  the  trade,  that  no  excuse  is  required  for  quoting  it : — 

'*  Seats  ov  thb  Woollsn  Tbabs. — ^The  woollen  trade  is  found  in  32  of  the  52  counties  of  England  and  Wales,  but  in  some  to  a 
Tery  small  extent  In  1868  17  of  the  40  counties  of  England  had  more  than  100  of  their  population  employed  in  woollen  manu- 
factares,  6  of  the  12  counties  in  Wales,  16  of  the  33  counties  of  Scotland,  6  of  the  32  counties  of  Ireland.  The  chief  homes  of  the 
trade,  however,  are  fewer.    Tprkshire  heads  the  list,  with  27,548  of  its  people  employed  in  the  woollen  trade  in  183^1  find  $9,009 
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BcoTiAHD.  In  Scotland  we  find  in  1850  there  were  182  factories,  in  1861  184,  and  in  1868  187,  or  an  increase 

of  five  woollen  factories  over  the  earliest  period  given.     The  worsted  factories  were  in  1850  only  6,  in 
1861  17,  and  they  fell  back  to  14  in  1868.    The  spinning  spindles  and  power  looms  were: — 


1850 
1856  - 
1861 
1868  - 


Woollen. 


Spinning  Spindles. 


224,129 
272,225 
317,185 
343,068 


Power  Looms 


247 

665 

1,303 

3,418 


Worsted. 


Spinning  Spindles. 


9,404 
21,137 
38,946 
42,178 


Power  Looms. 


135 

80 

110 


The  steam  power  required  for  this  spinning  and  weaving  of  woollen  goods  was  in  Scotland,  as 
follows : — 


1850 
1856 
1861 
1868 


Spinning. 


729 
708 
544 
783 


Weaving. 


6 

20 

92 

299 


Spinning  and 
Weaving. 


145 

453 

942 

2,546 


Other 
Processes. 


16 
50 


Total  of  Steam 
Motive  Power. 


880 
1,197 
1,578 
3,678 


The  amount  of  steam  produced,  horse-power  employed,  had  increased  from  1850  to  the  extent  of 
S,898  horses,  which  would  imply  a  consumption  of  coal  in  the  wooUen  manufacture  of  Scotland 
amounting  to  47,280  tons  at  8  lbs.  per  horse-power  per  hour,  or  53,155  at  9  lbs.,  which  is  thought  to 
be  nearer  the  actual  consumption. 

In  worsted  manirfacture  we  find  as  follows: — 


1850 
1856 
1861 
1868 


Spinning. 


121 

255 

533 

1.072 


Weaving. 


35 
50 
83 


Spinning  and 
Weaving. 


225 


Total  of  Steam 
Motive  Power. 


121 

290 

808 

1,155 


The  increase,  therefore,  in  the  worsted  manufacture  of  Scotland,  since  1850,  amounts  to  1,034  horse- 
power, the  consumption  of  cosd  at  9  lbs.  per  horse-power  per  hour  being  16,706  tons. 

Tons. 

Woollen  manufacture  used        -  -    53,155 

Worsted  ditto  -  -        -     16,706 


Total  coal 


69,861 


in  1868 ;  Lancashire  gave  4,947  people  to  the  trade  in  1889,  and  11,338  in  1868 ;  Cheshire,  174  in  1839, 6,045  in  1868 ;  Derbyshire, 
35  in  1889,  4,668  in  1868 ;  Leicestershire,  85  in  1850,  2,077  in  1868;  Gloucestershire,  5,515  in  1839,  6,368  in  1868 ;  Wilts,  3,218 
in  1839,  3,192  in  1868 ;  Somerset,  2,133  in  1839,  2,518  in  1868.  In  Scotland,  Selkirk  shows  406  persons  in  the  wooUen  factories 
in  1839,2,696  m  1868;  Stirling,  327  in  1839,  1,889  in  1868;  Clackmannan,  1,083  in  1839,  1,845  in  1868;  Roxburgh,  640  in  1839, 
1,780  in  1868;  Dumfries,  78  in  1839,  1,238  in  1868;  Aberdeen,  1,083  in  1839,  1,027  in  1868.  In  Ireland,  Dublin  county  had  580 
persons  in  this  employment  in  1839,  9,804  in  1868.  The  great  progress  of  Uie  wooUen  trade  will  be  seen  from  the  following 
statistics: — ^In  Yorkshire  there  were  in  1861  1,296,190  spinning  spindles,  11,405  power  looms,  amount  of  moving  (horse)  power 
19,634  steam  and  2,816  water;  in  1868  1,842,690  spinning  spindles,  20,028  power  looms,  moving  power,  21,029  steam  and  2,774 
water.  In  Lancashire  there  were  in  1861  277,655  spinning  spindles,  6,377  power  looms,  moving  power,  2,121  steam  and  337  water ; 
in  1868  1,842,730  spinning  spmdles,  7,581  power  looms,  moving  power,  3,171  steam  and  691  water.  In  Cheshire  there  were  7,828 
spinning  spindles  in  1861,  406,788  in  1868;  in  Derbyshire,  11,928  in  1861,  830,750  in  1868;  in  Leicestershire,  6,360  in  1861, 
43,948  m  1868 ;  in  Gloucestershire,  59,986  in  1861,  65,094  in  1868 ;  in  Wilts,  44,825  in  1861,  43,607  in  1868  ;  in  Somerset,  31,401 
in  1861, 40,469  in  1868 ;  in  Selkirk,  46,368  in  1861,  65,046  in  1868;  in  Clackmannan,  38,311  in  1861,  62,110  in  1868  ;  in  Boz- 
borgh,  60,747  in  1861,  54,154  in  1868 ;  in  Stirlmg,  32,950  in  1861,  44,171  in  1868  ;  in  Dublin,  6,636  in  1861,  6,020  in  1868 ;  in 
Cork,  2,752  in  1861,  6,410  in  1868.  The  result  for  the  United  Kingdom  is  54,918  persons  employed  in  woollen  Victories  in  1839 ; 
86,983  in  1861  ;  127,181  in  1868  ;  2,182,609  spinning  spindles  in  1861,  4,189,560  in  1868;  21,770  power  looms  in  1861,  46,204  in 
1868;  moving  power  in  1861,  26,879  steam  and  9,598  water;  in  1868,42,633  steam  and  11,229  water.  The  progress  of  the 
worsted  trade  has  been  equally  remarkable.  In  1839  it  employed  in  the  United  Kingdom  34,863  persons  ;  in  1861  86,063  ;  in  1868 
181,896.  It  is  found  more  or  less  in  ten  counties  of  England,  six  of  Scotland,  two  of  Ireland;  but  Yorkshire  is  well  known  as  the 
great  seat  of  the  worsted  trade.  More  than  90  per  cent,  of  the  persons  employed  in  the  worsted  factories  of  the  United  Kmgdom 
are  employed  in  Yorkshire.  A  factory  inspector  has  remarked  that  within  70  years,  the  allotted  life  of  man,  small  manufactnxers  of 
worsted  goods  annually  migrated  from  the  neighbourhood  of  Bradford  to  the  agricultural  districts  around  Wetherby,  acoompaoied  by 
a  number  of  assistant  labourers,  carrying  with  them  the  worsted  goods  which  they  had  manu&ctured  during  the  winter  season,  to 
dispose  of  among  the  wealthy  yeomen,  whose  broad  acres  of  wheat  they  in  turn  reaped  imder  contract,  and  whose  wool  they  bought 
and  carried  back  to  comb,  and  sfterwards  to  have  spun,  in  the  houses  of  the  poor  on  the  borders  of  Knuesborough  Forest  Kow  all 
is  changed.  Yorkshire  in  1868  employed  121,117  persons  in  its  worsted  factories;  had  in  the  trade  2,007,257  spinning  spindles, 
69;2]  1  power  looms,  and  moving  power  of  40,899  steam  and  1,595  water.  These  figures,  too,  show  nothing  of  the  increased  speed 
of  the  spindle  and  the  loom.  The  worsted  factors  of  the  United  Kingdom  employed  86,063  persons  in  1861,  131,896  in  1368 ;  had 
1,289,172  spinning  spindles  in  1861,  2,193,210  in  1868 ;  43,048  power  looms  in  1861,  71,666  in  1868;  moving  power,  26,284  steam 
and  1  970  water  in  1 961, 44,571  steam  and  2,006  water  in  1868.  The  shoddy  manufacture  has  its  home  in  Yorkshire  and  Lancashire. 
It  employs  3,187  persons,  73,109  spinning  spindles,  995  power  looms.  The  three  trades— woollen,  worsted,  shoddy-^gaye  employ- 
ment in  1868t  o  262,264  persons,  with  6,455,879  spinning  spindles,  and  118,865  power  looms,  the  motiTe  (hone)  power  anountiDg 
to  88,729  steam  and  18,365  ivater." 
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InlBBLAND  we  find  during  the  same  periods: — 


187 


IbhiAvd, 


WOOLUBK. 

WOBSTED. 

Numl)€r  of 
Factories. 

Spinning 
Spindles. 

Power  Looms. 

Number  of 
Factories. 

Spinning 
Spindlfs. 

Power  Looms. 

1850       - 
1856  - 
1861 
1868  - 

9 

27 
39 
45 

14,458 
14,798 
18,574 
23,576 

22 

62 

123 

215 

2 
6 
3 
2 

•• 
1,552 
5,086 
4,700 
2,008 

2 

From  this  it  is  evident  that  there  has  been  a  considerable  increase  in  the  woollen  manufacture,  but, 
since  1856,  a  considerable  declme  in  the  worsted  manufacture. 

The  steam  power  employed  in  the  woollen  trade  was  very  limited,  the  horse  power  being  as 
follows: — 


1850 
1856 
1861 
1868 


Spinning. 


8 

3 

16 


Weaving. 


Spinning  and 
Weaving. 


25 

52 

4,075 


Ot&r 
Processes. 


Total  of  Steam 
Motive  Power. 


8 

28 

68 

4,075 


In  the  worsted  trade  a  power  of  three  horses  only  was  used  in  1856  for  spinning,  nearly  the  whole  of 
the  work  being  done  by  water  power.  The  quantity  of  coal  used  in  the  worsted  manufacture  in  Ireland 
will  be  therefore  64,521  tons. 

The  condition  of  the  woollen  and  the  worsted  manufactures  of  the  United  Kingdom  will  therefore  be  Coaiusedin 

/•ii*ioi?o  wooUonand 

as  follows  in  looo  : —  wonted  mautt* 


England  and  Wales 
Scotland   - 
Ireland 


Woollen. 


U.P. 

34,880 
3,678 
4,075 


42,633 


llMtiire. 


Worsted. 


H.P. 

43,416 
1,155 


44,571 


Total. 


H.P. 

78,296 
4,833 
4,075 


87,204 


CotH  consmned. 


Tons. 
1,006,663 
69,861 
59,388 


1,135,912 


COTTON. 

The  following  table  shows  the  actual  state  of  the  cotton  spinning  and  weaving  establishments  using  cotton, 
coal  for  the  prcduction  of  motive  power. 

No.  of  Factories. — England  and  Wales. 


1850 
1856 
1861 
1868 


Spinning. 


762 

910 

1,079 

1,041 


Weaving. 


229 
419 
722 
632 


Spinniiuf  and 
Weaving. 


540 
623 
671 
630 


Other 
Purposes. 


222 

94 

243 

102 


Total. 


1,753 
2,046 
2,715 
2,405 


1850 

I  1856 

1861 

1868 

J 


No.  of  Factories. — Scotland. 


Spinning. 


166 

157 

124 

52 


Weaving. 


1 

1 

6 

17 


Spinning 
Weavin 


and 
eaving. 


16 

35 

54 

115 


Other 
IHffposes. 


3 

.3 


Total. 


182 
196 

184 

187 


In  Ireland  the  number  of  factories  in  the  four  years  given  were  respectively  2,  6,  S;  2. 
'        ~~      ~~  A  a2 
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The  number  of  power  looms  in  these  factories  were, — 

In  England  and  Wales. 


\ 

Weaving. 

Spinning  and 
Weaving. 

Other  Processes. 

Total  Number 
of  Power  Looms. 

1850      - 
1856 
1861      - 
1868 

36,544 

65,880 

131,554 

137,892 

184,816 
209,609 
235,268 
206,827 

2,266 

101 

1,303 

223,626 
275,590 
368,125 
344,719 

In  Scotland. 

Weaying. 

Spinning  and 
Weaving. 

Totel  Number 
of  Power  Looms. 

1850      - 
1856 
1861      - 
1868 

" 

14,391 
12,475 
16,796 
20,694 

9,173 

9,149 

13,314 

11,170 

23,564 
21,624 
30,110 
31,864 

Ireland. 

Weaving. 

Spinning  and 
Weaving. 

Total  Number 
of  Power  Looms. 

1850      . 
1856 
1860      - 
1868 

• 

200 

296 

1,812 

2,437 

1,433 

1,461 

934 

2,437 
1,633 
1,757 
2,746 

The  number  of  spinning  spindles  in  these  factories  were : — 

England  and  Wales. 



Spiniiing* 

Spinning  and 
Weaving. 

Other  Processes. 

Total  Number  of 
Spinning  Spindles. 

1850      - 
1856 
1860      - 
1868 

8,685,392 
15,260,777 
15,077,299 
14,827,226 

10,055,410 
10,557,799 
13,274,346 
15,651,002 

433,167 
480 

19,173,969 
25,818,576 
28,352,125 
30,478,228 

Scotland. 

Spinning. 

Spinning  and 
Weaving. 

Other  Processes. 

Total  Number  of 
Spinning  Spindles. 

1850      . 
1856 
1860      - 
1868 

1,163,675 

1,452,633 

1,153,784 

818,958 

441,994 
588,496 
690,902 
575,588 

77,524 
69,712 

1,683,093 
2,041,129 
1,915.398 
1,397,546» 

* 

EzdnsiTe  of  the  nomber  ased  in  one  fiustory  i 
Ireland. 

n  Aberdeen. 



Spinning. 

Spinning  and 

Weaving. 

Total  Number  of 
Spinning  Spindles. 

1850      - 
1856 
1860      - 
1868 

m                  m 

63,800 

107,108 

77,876 

80,576 

56,155 
43,404 
42,068 
43,664 

119,955 
150,512 
119,944 
124,240 

The  number  of  power  loon 

IS  used  in  these  factories  were: — 



Engliuid, 

Scotland, 

Ireland. 

Total. 

1850      - 
1856 
1^61      ' 
1868 

223,626 

275,690 
368,125 
344,719 

23,564 
21,654 

30,110 
31,864 

2,437 
1,633 
1,757 

2,746 

249,627 

298,847 
399,992 
879,329 
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*  The  total  amount  of  steam  motive  power  employed  in  driving  those  spindles  and  working  die  power 
looms  was  as  follows : — 




England. 

Scotland. 

Ireland.          j 

Total. 

H.P. 

H.P. 

H.P. 

H.P. 

1850     - 

62,940 

7,712 

353 

71,005 

1856 

79,863 

7,641 

524 

88,028 

1861      . 

263,136 

17,618 

909 

281,663 

1  18C8 

171,403 

18,509 

1,121 

191,033 

♦  Steam  Power  used  in  Manufactures  in  Manchester  and  Salford.— We  have  been  favoured  vith  the  following  report  of  a 

committee  of  the  Manchester  Statistical  Society,  appointed  to  ascertain  the  amount  of  steam  power  employed  in  various  branches 

of  manufacture  in  the  parliamentary  boroughs  of  Manchester  and  Salford,  1837-S  :— 

Borough  of 

Borough  of 

Total  of  the 

Employment  of  the 

Manchester. 

Salford. 

Two  Boroughs. 

Reported  Horse  Power. 

Population  1831, 

Population  1831, 

Population  1831, 

187,022. 

50,810. 

237,832. 

Cotton  spinning  and  weaTing 

5,272 

761 

6,036 

Bleaching,  dyeing,  printing      -            -        - 

756 

521 

1,277 

Machine  makers,  foundries,  &c. 

503 

226 

734 

Silk  throwing  and  manufacture 

237i 

104 

34lJ^ 

Cotton,  thread,  and  small  wares 

270 

36 

306 

Collieries         -           -           -            .        - 

106 

100 

206 

Sawmills 

141 

14 

155 

Engraving  for  printing  calicoes 

75 

6 

81 

Fustian  shearing      -           - 

46 

34 

80 

Breweries        -            -           ,            - 

16 

62 

78 

Flax  spinning          -            .            .            . 

.„ 

70 

70 

Chemical  works           -            -            -        - 

55 

17 

66 

Woollen       -            -            -            -            - 

36                             22 

58 

Variously  employed,  but  in  no  department! 

amounting  in  the  aggregate  to  50  horse-  - 
power           -            -           -           -      - 

408                            28 

436 

1 

Total 

7,926i                      1,998 

1             9,924i 

AccouKT  of  the  Numbeb   of  Steam  Ekoines  and  Water  Wheels,  with  the  Amount  of  Horse  Power,  in  the  Bolton 
District,  taken  in  February  and  March  1837.    Presented  to  the  Manchester  Statistical  Society  by  H.  and  £.  Ashworth. 

Turton,  April  11,  1837. 
SUMMARY. 


Steam 

Horse 

Water 

Horse 

Engines. 

Power. 

Wheels. 

Power. 

Cotton  spinning             ... 

90 

2,448 

18 

491 

Coal 

78 

876 

29 

Bleaching          .            .            .            - 

45 

780^ 

17 

284 

Engineers  and  iron-founders 

19 

195 

4 

Calico  printing              ... 

5 

131 

117 

Paper  making       -            .            .        - 

14 

312 

204 

Machine  making           ... 

6 

95 

— 

— 

Flax  spinning        -           -           -        . 

3 

85 

— 

— 

Railway             .... 

4 

74 

— 

— 

Power-loom  weaving         -            -        . 

1 

16 

1 

20 

Iron  forge         .... 

2 

34 

— 

— 

Spindle  rn»k\r\ff      .                 .                 .           . 

8 

32 

— 

— 

NaU  cutting      .            .            -            . 

1 

20 

— 

— 

Com  mills            -           .           .        - 

2 

28 

3 

22 

Silk  manufacture           -           -            . 

2 

8 

— 



Dye  works            -           -           -        . 
Chemical  works             ... 

1 

12 

.— 

— 

3 

16 

— 

.— 

Stone  quarries       -            -            -        - 

2 

9 

— 

— 

Churning           .... 

8 

llj 

— 

— 

Rolling  making    -            -            .        . 

2 

6 

— 

— 

Wood  turning  -           -           .            - 

2 

8 

— 

— 

Sizing 

3 

8 

— 

— 

Sawing  timber  .            .            .            - 

1 

6 

.— 

— 

Bean  splitting       -            -            .        . 

2 

9 

— 

— 

Calendering       .            -            .            - 

1 

6 

— 

— 

Coffee  grinders     -           -           -       . 

1 

i 

— 

— 

Brewers             -            -           .           , 

3 

13 

— 

.— 

Tobacconists         -            ... 

3 

7 

— 



Coachmaking    .... 
Total 

1 

3 

— 

— 

308 

5,25H 

60 

1,171 

Stbam  Power  in  Salford,  Pendleton,  Cue 

^rlton-upon-Medlock,  and  Broughton,  January  17,  1837. 

Horse  Power." 

Waterproofing      -           -           - 

40 

Cotton  spinning        .            .            . 

-      1,454 

Weaving   .            .            -           . 

298 

Founding,  &c.  of  machines    - 

258 

Thread  and  small  wares     - 

184 

Punting,  dyeing,  &c. 

643 

Chemical  works    -           -            - 

27 

Flax              .           -            .           . 

70 

Water  Power  employed 

SUk         -         .         -         . 

104 

at  same  time  in 

Woollens       -           -           -           - 

22 

Pendleton, 

Brewers     -            -           -           - 

62 

90  horse  power. 

Fustian  sbeaiers        -            .            . 

-         -           84 

Size  makers           ... 

6 

Sixers        .            .           .           - 

C 

Hatters          -           .           .           . 

6 

Marble  workers     -           ..           • 

4 

, 

ColUciy        .           .           .           . 

100 

/^^ 

Total 

A  a3 

8,268           1 
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THE  CONSUMPTION  OF  COAL. 


There  was  a  great  increase  in  the  cotton  manufacture  in  1861)  when  the  quantity  of  coal  consumed 
in  it  amounted  to  3^612,453  tons.  '  There  was  between  this  and  1868  a  falling  t)ff  to  the  extent  of 
90,630  tons ;  consequently  the  coal  used  in  the  production  of  steam  power  for  this  industry  in  the 
United  Kingdom  in  1868  amounted  to  onlj  2,456,138  tons. 

From  the  trade  circular  of  Messrs.  EHison  and  Haywood,  of  Liverpool,  we  derive  the  information 
contained  in  the  following  remarks : — 

The  import  of  cotton  in  1869  amounted  to  only  3,382,620  bales,  weighing  1,198,354,550  lbs.,  or 
277,510  bales  (98,603,880  lbs.)  less  than  in  1868. 

The  decrease  has  arisen  chiefly  from  a  deficiency  in  the  crops  of  the  United  States  and  of  South 
America.  The  imports  from  India  exceed  those  of  1868  by  44,540  bales,  and  those  from  the 
Mediterranean  and  miscellaneous  sources  by  30,190  bales.  Of  this  cotton  791,850  bales  have  been 
exported  to  the  continent,  against  915,120  bales  in  1868.  This  decrease  of  exports  to  the  continent  is 
not  because  they  are  consuming  less,  but  because  of  the  export  trade  gradually  returning  to  its  ante- 
war  channels,  and  of  increased  shipments  direct  to  the  contment  from  the  cotton-producmg  countries. 
The  quantity  of  cotton  taken  for  home  consumption  during  the  year  has  been  2,347,540  bales  of  400  lbs. 
each,  against  2,490,490  in  1868,  or  a  decrease  of  2,750  bales  per  week,  or  5|  per  cent,  and  against 
2,698,300  in  1860,  being  a  decrease  of  6,750  bales  per  week,  or  13  per  cent.  There  are  now  by  the 
latest  official  returns  32,000,000  spindles  in  the  kingdom,  against  30,000,000  in  1860;  so  that  to  give 
full  employment  to  the  spinning  power  now  in  existence  we  should  require  55,210  bales  of  400  lbs. 
each  per  week,  instead  of  45,140  bales  per  week  last  year.  From  this  it  appears  that  our  mills  were 
only  working  4 J  days  per  week  on  an  average  during  the  year  1869. 

The  consumption  of  cotton  in  Great  Britain  and  the  various  countries  of  continental  Europe  in  each 
of  the  past  three  years,  as  compared  with  the  great  year  1860,  when  the  largest  deliveries  on  record 
occurred,  was  as  follows : — 

The  total  into  all  Europe  in  1869  amounted  to  4,565,000  bales  (averaging  353  lbs.  each),  of  which 
3,383,000  were  received  into  British  and  1,182,000  into  continental  ports.  Of  the  3,888,000  bales  into 
Great  Britain,  792,000  bales  were  re-exported  to  the  continent,  making  the  total  supply  to  foreijgn 
Europe  1,974,000  bales,  and  leaving  2,591,000  for  British  consumption.  The  deliveries  to  English 
spinners  in  the  year  were  2,628,000  bales,  and  1,966,000  to  continental  spinners.  In  bdes  of  400  lbs. 
each  the  deliveries  to  spinners  were : — 


1S69. 

186S. 

1S67. 

1880. 

Great  Biitian 

2,354,000 

2,483,750 

2,348,250 

2,817,250 

France 

607,250 

617,000 

545,750 

674,250 

Germany  and  Holland 

530,500 

589,000 

454,250 

438,500 

Rest  of  Continent     - 
Total        - 

551,250 

566,500 

528,750 

681,750 

4,043,000 

4,256,250 

3,877,000 

4,611,000 

The  total  weight  of  yams  and  manufactures  produced  in  1869  reached  only  817,000,000  lbs.,  or 
5f  per  cent  less  than  in  1868,  when  the  out-turn  amounted  to  876,000,000  lbs. ;  while  the  average 
annual  production  before  the  cotton  famine  (1859,  1860,  and  1861)  was  913,000,000  lbs.,  a  deficiency 
of  about  11  per  cent.  Of  last  year's  production  85^  per  cent  was  exported,  against  82  per  cent  in 
1868,  81  per  cent  in  1867,  and  75i  per  cent,  for  the  three  years  ending  1861.  The  quantity  left  fw 
home  consumption  and  stock,  therefore,  last  year,  would  be  only  14i  per  cent ;  while  it  was  18  per 
cent,  in  1868,  19  in  1867,  and  27i  per  cent  in  1861.  While  the  total  average  woollen  goods  produced 
in  the  four  years  ending  1861  were  179,698,000  lbs.,  they  had  risen  in  the  four  years  ending  1869  to 
241,070,000  lbs.  ;  while  the  manufacture  of  linen  fabrics  in  the  same  time ,  had  increased  from 
169,256,000  lbs.  to  232,131,000  lbs.  Of  these  goods,  while  73,007,000  lbs.  of  woollens  were  taken  for 
home  consumption  in  the  former  period,  78,572,000  were  taken  each  year  of  the  latter  period. 
The  home  consumption  of  Hnen  goods  in  the  same  time  had  increased  from  84,666,000  lbs.  to 
106,848,000  lbs. 

The  relative  production  of  cotton,  woollen,  and  linen  goods  during  these  last  four  years,  as  compared 
with  four  years  ending  1860,  has  been: — 


Cotton,  per  cent. 
WooUen,    „ 
Linen,        „ 

Total 


Exported. 


1858-61. 


77-4 
59-3 
50  0 


71-2 


1866-9. 


82-7 
67-4 
54-0 


74-7 


Home  Consnmptioii. 


18&8-61. 


22-3 
40-7 
50-0 


28-8 


1866-9. 


17-3 
32-6 
46-0 


25-3 
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The  woollen  figures  are  exclusive  of  the  shoddy  trade,  and  of  the  wool  derived  firom  slaughtered 
animals,  of  which  we  have  no  reliable  statistics. 

This  is  much  to  be  regretted,  because  there  is  reason  to  believe  that  the  trade  in  shoddy  has  greatly 
increased,  and  that  goods  made  from  it  compete  a  good  deal,  both  at  home  and  abroad,  with  woollen 
and  cotton  fabrics  of  the  coarser  descriptions. 


SILK. 

England  and  Wales. 


Silk. 


— 

Nnmber  of 
Factories. 

Total  Number  of 
SpiniuDg  Spindles. 

Total  Number  of 
Power-Looms. 

Total  Steam 
Motive  Power. 

Scotland. 

Ireland. 

1850- 

272 

1,188,908 

6,092 

H.P. 

2,718 

H.P. 

140 

:9.p. 

1856     - 

454 

1,063,555 

9,260 

4,238 

122 

— 

1861- 

761 

1,305,910 

10,635 

5,916 

268 

2 

1868     - 

587 

968,182 

14,511 

5,886 

— 

11 

The  silk  manufacture  of  Scotland  is  small.  The  return  of  the  total  steam-motive  power  being,  in 
1850^  140  horse^power;  in  1856,  122  horse- power;  and  in  1861,  268  horse-power.  In  1868  there  is 
no  return.  In  Ireland^  in  1861,  2  horse-power  only  were  employed  in  weaying  silk  ;  and  in  1868j 
11  horse-power. 

Therefore,  in  1861,  there  will  have  been  used  in  our  silk  factories  89,476  tons  of  coal ;  and  in  1868, 
when  there  is  a  falling  off  of  174  factories,  and  a  reduction  of  the  coal  consumed  to  the  extent  of 
289  horse-power,  the  coal  used  will  be  85,296  tons. 


FLAX,  HEMP,  JUTE. 


Fba,ftc. 


Ft.ax. 

Hemp. 

Total  of 
United  Kingdom. 

Jute. 



England  and 

Waleg. 

Total  Number 

of  Factories. 

Scotland. 

Total  Number 

of  Factories. 

Ireland. 
Total  Number 
of  Factories. 

Total  of 
United  Kingdom. 

Total  of 
United  Kingdom. 

1850 

1856        -         -•       - 
1861              -     '       - 
1868        -        .;       - 

135 

.     139 

136 

128; 

189 
168 
163 
134 

69 
110 
100 
143 

393 
417 
399 
405 

5 
26 

36 
41 

The  total  number  of  spinning  spindles  was : 


Flax. 

Hbmp. 

Jute. 

England. 

Scotland. 

Ireland. 

Total  of 
United  Kingdom. 

1850 

265,568 

308,125 

396,338 

965,031 

— 

— 

1856 

441,759 

278,304 

567,980 

1,288,043 

— 

— 

1861 

344,308 

279,385 

592,981 

1,216,674 

2,580 

32,982 

1868 

437,623 

256,228 

894,273 

1,588,124 

10,456 

.   80,777 
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The  total  number  of  power-looms  being : — 


Flax. 

llBMP. 

England. 

.  Scotland. 

Ireland. 

Total  of 
United  Kingdom. 

JOTK. 

1850 
1856 
1861 
1868 

1,083 
1,987 
2,160 
5,086 

2,529 

5,011 

7,966 

12,985 

58 
1,691 
4,666 
12,969* 

3,670 

8,689 

14,792 

31,040 

1 
88 

554 
3,503t 

*  Exclusive  of  the  number  of  looms  used  in  one  Victory  in  Louth, 
f  Exclusive  of  the  number  of  looms  used  in  one  factory  in  Antrim. 

The  steam-power  required  for  moving  those  was  as  follows : — 


Fhix. 

Hemp. 

Jute. 

H.P. 

H.P. 

H.P. 

1850 

10,905 

— 

— 

1856      - 

14,387 

— 

— 

1861 

31,727 

127 

2,048 

1868      - 

41,548 

950 

6,891 

In  1868  the  horse-power  employed  in  the  manufacture  of  flax,  hemp,  and  jute  amounted  to  49,3S9. 
The  consumption  of  coal  was,  therefore,  714,376  tons. 

The  following  return  was  furnished  to  the  Royal  Commission  by  the  obliging  courtesy  of  Messrs. 
James  Holden  and  Co.,  of  Belfast: — 

Return  of  Flax  Spinning  Mills  in  Ireland,  showing  Coals  consumed. 


Ist  January. 

Mills. 

Spindles 
unemployed. 

Unemployed. 

Total  Spindles. 

Tons  of  Coal 
consumed. 

1859    .... 

1864     - 

1866  .... 

1868  - 

1869  .... 

82 
74 
86 
90 

87 

560,642 
641,914 
759,452 
841,867 
631,338 

91,230 

8,860 

11,362 

60,439 

286,000 

651,872 
650,774 
770,814 
902,306 
917,338 

116,600 
133,536 
157,976 
175,115 
131,310 

Power-Loom  Linen  Factories  in  Ireland,  showing  Coals  consumed. 


Ou  let  January. 

Factories. 

Looms  employed. 

Unemployed. 

Total  Looms. 

Tons  of  Coal 
consomed. 

1859    .... 

28 

3,124 

509 

3,633 

10,930 

1861     - 

35 

4,609 

324 

4,933 

14,830 

1864  - 

42 

7,929 

258 

8,187 

24,621 

1866    - 

44 

10,538 

266 

10,804 

32,508 

1868  .... 

66 

11,087 

4,130 

15,217 

33,380 

1869    - 

70 

10,779 

5,434 

16,213 

32,447 

Flax. 

Independently  of  the  coal  employed  for  driving  the  machinery,  a  certain  quantity  of  coal  is  used  in 
preparing  the  fibre.  In  the  wetting  process  warm  water,  steam,  and  heated  air  are  employed,  but  the 
quantity  of  coal  used  is  small. 

In  the  scutchmff  of  flax  the  consumption  of  coal  is  very  small.  A  large  number  of  the  scutch  mills 
in  Ireland  are  driven  by  water-power,  others  combine  steam  and  water-power.  In  many  cases  peat 
and  turf  are  used  for  fuel,  and  the  shites,  or  woody  part  of  the  flax,  which  comes  oflF  the  fibre  in  the 
process  of  scutching. 

The  following  abstract  of  a  paper  read  at  the  meeting  of  the  British  Association  at  Dundee,  by 
Mr,  A.  J.  Warden,  most  completely  shows  the  state  of  the  linen  manufactures  of  Dundee,  compre- 
hending the  flax,  jute,  and  hemp  trades.  He  traced  the  history  of  the  trade  from  an  early  period,  and 
stated  that  the  iirst  spinning  mill  in  the  town  was  erected  in  1792.  At  the  end  of  last  century  five 
mills  of  the  aggregate  of  60  horse-power,  and  containing  about  2,000  spindles,  were  in  operation. 
Some  of  the  works  were  soon  stopped,  as  they  were  too  small,  and  did  not  pay.  In  1807  there  were 
only  four  mills  in  operation,  and  in  1811  the  number  was  reduced  to  two.  In  1820  the  trade  began  to 
extend,  and  by  1822  there  were  17  mills  of  the  aggregate  of  178  horse-power,  and  containing  7,944 
spmdles  in  op't^ration,  in  which  about  2,000  persons  were  employed.  In  1882  the  number  had  increased 
to  4S  mills^  with  an  aggregate  of  724  horse-power.    Up  to  this  period  flax  and  hemp  were  the  raw 
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materials  chiefly  used  in  the  manufactures  of  Dundee.  About  1833  a  new  fibre,  jute,  began  to  be  i^mv  iLurr- 
introduced  into  the  manufactures  of  Dundee,  and  this  article  had  completely  changed  the  character  of  '^^^*"- 
liie  trade.  Many  people,  ignorant  of  its  qualifications,  were  prejudiced  against  it,  but  as  it;  became 
better  known  it  grew  m  favour,  and  now  the  jute  manufacture  is  the  great  staple  of  Dundee.  After  the 
introduction  of  iute  the  extension  of  spinning  machinery  became  more  rapid,  and  in  1835  the  steam- 
engines  in  Dundee  had  increased  to  1,023  horse-power.  In  1851  1,947  horse-power  were  employed  in 
Dundee.  The  Crimean  war  gave  a  great  impulse  to  the  trade  of  the  district,  and  additional  spinning- 
mills  and  many  power-loom  factories  were  erected  to  supply  the  increased  demand  consequent  there- 
upon. During  the  late  American  war  so  vast  were  the  requirements  of  the  belligerents  on  both  sides 
that  the  machinery  then  in  operation  in  Dundee  was  quite  inadequate  to  supply  the  demand,  and  many 
new  mills  and  factories  were  built,  and  old  ones  extended.  These  additions  and  extensions  were  not 
confined  to  Dundee,  as  the  entire  district  shared  in  the  prosperity,  and  united  in  the  exertions  made  to 
increase  the  production  of  linens,  and  satisfving  the  demand  for  them.  The  scarcity  and  consequent 
high  price  of  cotton  still  further  increased  the  consumption  of  linens,  and  this  also  stimulated  the 
erection  of  new  mills  and  factories.  In  1864  there  were  61  firms  engaged  in  spinning  and  weaving  by 
power  in  Dundee,  having  160  steam-engines  of  4,621  horse-power,  driving  J  70,552  spindles,  and  6,709 
power-looms,  and  employing  36,020  persons.  At  the  present  time  72  firms  own  spinning-mills  or 
power-loom  factories,  or  both,  of  5,822  horse-power,  containing  202,466  spindles,  and  7,992  power- 
looms.  In  tnese  worlss  35,310  persons  are  emplojred,  and  the  same  firms  also  employ  6,240  persons  in 
handloom  weaving  and  in  other  departments,  making  a  total  of  41,550  persons  employed  by  them.  In 
addition  to  these  firms  there  are  many  manufacturers  who  have  no  power-looms,  but  the  number  of 
hand-loom  weavers,  winders,  &c.,  employed  by  them,  has  not  been  correctly  ascertained.  There  are 
also  many  persons  engaged  in  the  public  calenders  and  in  other  auxiliary  branches  of  the  trade.  The 
number  of  these  can  only  be  estimated,  but  the  total  number  of  persons  directly  engaged  in  the  various 
branches  of  the  linen  manufacture  in  Dundee  cannot  be  much,  if  at  all,  short  of  60,000.  The  buildings 
which  have  been  erected  in  Dundee  for  spinning  and  weaving  are  most  imposing  structures,  unsur- 
passed in  extent,  in  durabiUty,  and  in  their  proportions  by  any  others.  Internally  they  are  furnished 
with  every  modem  appliance  to  render  them  salubrious  and  healthy,  and  as  the  different  floors  are 
lofty  and  the  whole  thoroughly  ventilated,  the  workers  enjoy  a  degree  of  comfort  unknown  to  their 
predecessors.  The  machinery  in  the  various  mills  and  factories  is  as  perfect  and  as  well  adapted  for 
the  work  it  has  to  perform  as  human  ingenuity  and  money  can  make  it,  and  it  is  invariably  kept  in  the 
most  complete  order.  Everv  real  improvement  is  readily  taken  advantage  of  as  it  is  discovered,  and  so 
humorous  and  so  great  are  tne  changes  which  have  been  made  on  both  spinning  and  weaving  machinery 
that  in  many  works  the  whole  of  it  has  been  renewed  within  the  last  few  years.  Tnis  year  the  consumption 
of  jute  will  be  about  65,000  tons.  Including  hemp,  the  consumption  of  material  in  Dundee  is  at  present 
at  the  rate  of  about  90,000  tons  a  year,  and  the  cost  of  this  material  is  about  two  and  a  half  million 
pounds  sterling.  In  the  district  of  which  Dundee  is  the  centre,  but  excluding  Dundee,  the  average 
annual  consumption  of  flax  and  tow  for  the  ten  years  prior  to  1862  was  about  25,000  tons.  Since  then 
the  consumption  has  largely  increased,  and  it  is  at  present  about  37,000  tons  of  flax  and  tow,  2,000  of 
hemp,  and  1,000  tons  of  jute,  being  in  all  40,000  tons,  the  cost  of  which  is  about  one  and  three  quarter 
million  pounds  sterling.  In  the  entire  district,  including  Dundee,  there  are  now,  therefore,  about 
130,000  tons  of  flax,  hemp,  and  jute  consumed  annually,  tne  cost  of  which  is  about  four  and  a  quarter 
million  pounds  sterling,  in  the  district,  excluding  Dundee,  the  details  of  which  have  already  been 
given,  there  are  110  firms  in  the  linen  trade,  employing  steam  or  water  power  of  the  aggregate  of 
6,290  horse-power,  driving  191,452  spindles  and  10,151  power-looms,  and  employing  28,875  persons. 
The  only  way  of  approximating  to  the  quantity  of  yam  spun  is  by  multiplying  the  spindles  by  the 
average  daily  spin  of  each.  This  gives  a  total  of  about  31,000,000  spindles  for  Dundee  and  29,000,000 
for  the  district,  making  together  60,000,000  spindles  of  yam  spun  annually,  which  at  the  average  price 
of  2s.  Sd.  per  spindle  gives  a  value  of  6,750,000/.  No  reuable  estimate  of  the  number  of  yards  of  unen 
made,  either  in  Dundee  or  in  the  district,  can  be  formed.  Neither  is  there  any  mode  by  which  the 
correct  value  of  the  goods  made  can  be  ascertained  ;  but  it  is  estimated  that  the  total  value  of  the  yam 
and  linen  made  in  Dundee  and  throughout  the  district  cannot  be  under  8,000,000/.  The  capital 
invested  in  the  spinning-mills  and  power-loom  factories  in  Dundee  is  about  2,500,000/.,  and  those  in 
the  district  2,200,000/. ;  together,  4,700,000/.  When  the  works  now  in  course  of  erection  are  completed, 
which  will  be  within  a  few  months,  they  will  bring  up  the  total  cost  of  the  whole  to  5,000,000/.  The 
amount  invested  in  bleachworks,  calenders,  and  other  auxiliary  branches  of  the  trade  cannot  be  less 
than  1,000,000/.  If  to  these  sums  be  added  the  average  value  of  the  stock-in-trade  in  the  hands  of  the 
spinners,  manufacturers,  and  merchants,  it  will  be  within  the  mark  to  estimate  the  capital  required  to 
canr  on  the  trade  of  Dundee  and  the  district  around  at  10,000,000/. 

liie  following  were  the  number  of  factories  of  spindles  and  power-looms,  and  the  value  of  the  power 
employed,  in  1868,  for  working  shoddy,  horse-hair,  felt,  elastic,  and  lace: — 


Shoddy 
Horse  Hair 
Felt 

Elastic  - 
Lace 

Total 


Number  of 
Factories. 


104 

18 

4 

45 

186 


357 


Number  of 

Rpinning 

Spindles. 


73,109 
30 

3,036 


76,445 


Number  of 
Power  Looms. 


995 

46 

10 

1,443 


2,494 


Steam  Motiye 
Power. 


H.P. 

1,525 

121 

6 

817 

1,257 


2,726 


Consequently,  we  shall  have  used  in  these  manufactures  39,47S  tons  of  coaL 
18483.    Voliu.  B  b 
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In  the  manufacture  of  hosiery  in  1S68  a  steam-power  equal  to  602  horse  was  employed. 

In  the  manufacture  of  our  textile  fabrics  the  consumption  of  coal  in  1868  will  have  beea  as 
follows : — 


England  and  Wales 

Scotland 

Ireland 

United  Kingdom 

Do. 

Do. 

Do. 

Do. 


Mandfactubks. 

Tom. 

Woollen  and  worsted 

-     1,006,663 

Do.               do. 

69,861 

Do.               do. 

59,888 

Cotton 

-     2,466,188 

Silk 

86,296 

Flax,  hemp,  jute 

714»376 

Shoddy,  &c    - 

89,478 

Hosiery 

8,707 

Total  coal  used  in  the  textile  manufactures  \.  .«q  ^^^ 
of  the  United  Kingdom  -  -  .  j^4,4sy,yoj 


The  following  careful  examination  of  the  statistics  of  textile  industry  places  the  whole  question  in 
a  most  satisfactory  light : — 

^'  The  number  of  persons  employed  in  the  several  branches  of  textile  industry  in  En^and  and  Wales 
in  1868  was  673,834^  against  495^707  in  1850^  showing  an  increase  of  177^627  hands  m  the  19  years. 
The  numbers  employed  in  each  branch  of  industry  were: — In  cotton  manufacture,  367,052;  woollen, 
101,938;  worsted,  128,410;  silk,  39,956;  flax,  21,859;  hemp,  1,830;  jute,  1,760;  hosiery,  6,419; 
shoddy,  3,187;  horsehair,  828;  felt,  19;  elastic,  3,821;  lace,  6,765.  Out  of  the  673,884  hands, 
184,904  were  employed  in  spinning;  101,077  in  weaving;  and  352,287  in  spinning  and  weaving.  Of 
the  184,904  spinners  86,839  were  males  and  99,566  females  ;  of  the  former,  16,137  were  under  13 
years  of  age ;  20,696  were  fipom  13  to  18  years  of  age  ;  and  48,606  were  above  18  years  of  age.  Of 
the  99,565  females  employed  in  spinning  17,871  were  under  18  years  of  age  ;  and  82,194  were  aged 
18  and  upwards.  Of  the  weavers,  36,818  were  males  and  64,259  females;  of  the  former,  3,820  were 
under  18  years  of  age ;  6,717  were  from  13  to  18  years  of  age;  and  26,781  were  aged  18  years  and 
upwards.  Of  the  64,259  females  employed  in  weaving  8,607  were  under  18  years  of  age,  and  60,652 
were  aged  13  years  and  upwards.  Of  the  352,287  employed  in  spinning  and  weaving  139,205  were 
males,  and  213,082  females.  In  Scotland  the  number  of  persons  employed  in  textile  manufactures  in 
1868  was  111,667,  against  75,688  in  1850,  showing  an  increase  of  85,979.  The  numbers  employed 
in  each  branch  were: — In  cotton  manufacture,  89,809 ;  woollen,  14,760;  worsted,  3,414;  silk,  621 ; 
flax,  40,020;  hemp,  492;  jute,  12,127;  hosiery,  141;  horsehair,  283.  Out  of  the  111,667  hands, 
24,822  were  employed  in  spinning,  30,428  in  weaving,  and  56,118  in  spinning  and  weaving.  Of  the 
spinners  6,828  were  males  and  17,994  females;  of  the  weavers  5,670  were  males  and  24,758  females; 
and  of  the  hands  employed  spinning  and  weaving  16,256  were  males  and  88,938  females.  In  Ireland 
the  number  of  hands  employed  in  textile  industries  in  1868  was  72,963  against  24,687  in  1860,  showing 
an  increase  of  48,276  hands.  The  numbers  emploved  in  each  branch  were : — In  cotton  manufacture, 
4,208;  woollen,  10,483;  worsted,  72;  silk,  440;  flax,  57,060;  hemp,  412;  jute,  288  ;  hosiery,  20. 
Out  of  the  72,968  hands  29,496  were  spinners,  9,025  weavers,  and  34,016  were  spinners  and  weavers. 
Of  the  spinners  9,704  were  males  and  19,820  females;  of  the  weavers  2,267  were  males  and  6,780 
females;  and  of  the  spinners  and  weavers  10,535  were  males  and  23,481  females.  The  number  of 
factories  and  the  number  of  hands  employed  respectively  in  1868  in  the  United  Kingdom  were  as 
follows: — Cotton,  2,649  and  401,064;  woollen,  1,662  and  127,181  ;  worsted,  703  and  181,896;  silk, 
591  and  41,017;  flax,  405  and  118,929;  hemp,  26  and  2,284;  jute,  41  and  14,170;  hosiery,  98  and 
6,580;  shoddy,  104  and  3,187;  elastic,  45  and  3,821;  horsehair,  18  and  1,111;  lace,  186  and  6,765; 
and  felt,  4  and  19.  Total  6,417  and  857,964,  against  4,600  and  596,082  in  1850.  In  the  19  years, 
therefore,  there  has  been  an  increase  of  1,817  factories  and  261,882  hands  in  connexion  with  the  textile 
industries  of  the  United  Kingdom.  The  number  of  spinning  spindles  during  the  same  period  increased 
from  25,638,716  to  41,516,484 ;  and  the  number  of  power-looms  from  301,445  to  549,365.  The  motive 
horse-power  increased  from  1850  to  1868  as  follows: — Steam,  from  108,118  to  387,851 ;  -water,  from 
26,104  to  29,880. 

The  following  table,  showing  the  condition  of  the  cotton  trade  at  Preston  in  1869-70,  may  be 
referred  to  as  an  example  of  the  irregularities  attending  this  particular  industry. 
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The  Cotton  Trade  at  Preston. 

The  subjoined  return  from  Mr.  John  Sharpies,  Sderetary  to  the  Power-loom  Weavers'  Association^ 
exhibits  the  state  of  the  weaving  department,  giving  the  total  number  of  looms  in  the  town,  the  number 
working  four  and  six  days  per  week,  and  the  number  stopped : — 


Krm. 

Number  of 
Looms. 

Working  fonr 
days. 

Working  six 
days. 

Stopped. 

Arkwright,  D.       - 

606 

606 

•» 

__ 

Birley,Bro8. 

750 

— 

440 

310 

Brazil,  C. 1 

276 

— 

196 

80* 

Calvert,  W.             -                -                -                - 

540 

540 

— 

— 

Calvert,  Messrs.    -            -             -             -            - 

1,390 

1,390 

— 

— 

Clayton  and  Sons  -                -                -                - 

186 

— 

— 

186 

Dawson,  W.          .             -            -            -            • 

500 

.^ 

_ 

500t 

Gardner  and  Welch 

560 

— 

500 

♦ 

Gardner,  E.  T.  (assignees) 

190 

— 

— 

190 

Gardner,  B.,  Kay  Street        -                -                - 

615 

— 

540 

75 

Da,  New  shed  -            -            -            •            • 

400 

— 

400 

^ 

Goodair,  J.,  Brookfield           •                -                ^ 

519 

— 

360 

159 

Do.,  Peel  Hall 

870 

— 

600 

270 

Goodair,  R.             .                -                .                . 

672 

— 

672 

— i« 

Hague  and  Penny              -            .            -            - 

620 

— 

620 

.—. 

Hawkins  and  Sons,  Adelphi  Street 

960 

960 

— 

.»— ♦ 

Do.,  St.  Paul's  Road     -            -            -            - 

300 

300 

— 

^« 

Heywood,  Mr.        -                -                -                - 
Hollins,  E.             ....            - 

212 

— 

212 

♦ 

840 

..« 

— 

840t 

Horrockees,  Miller,  and  Co.,  Yard  MiU                  -  i 

1,600 

-^ 

1,600 

— 

Do.,  New  Hall  Lane      -            .            -            - 

1,000 

— 

1,000 

— 

Humber,  J.,  and  Son 

690 

— 

690 

— 

Horrocks,  Jacson,  and  Co.             ... 

86 

— 

— 

86 

Huntington  and  Co.                -                .                - 

160 

— 

100 

50 

Irvin,  Mr.              -             -             -             -             - 

180 

— 

80 

100§ 

Jackson,  R.  and  W.  (assignees) 

960 

— 

— 

960 

Lancaster  and  Isherwood  -             -            -            - 

560 

— 

560 

♦ 

Do.,  St.  PanVs  Road 

310 

— 

160 

150* 

Leigh,  J.  and  A.  - 

1,040 

— 

880 

160 

Leese,  S.  and  J.  F. 

568 

— 

370 

198 

Marsden,  Mr.        -             -             -             -             - 

180 

110 

— 

80 

Napiw,  G.  W.  and  Co.           - 

564 

-^ 

564 

— 

Naylor,  J.  (assignees)        .            -            -             . 

340 

— 

— 

340 

Ontram,  J.,  New  Hall-lane    -                -                 - 

570 



570 

_ 

Do.,  Castle  Street          -            -            .            . 

400 

.  — 

320 

aoQ 

Paley,J.                .               .               -               . 

287 

— 

287 

-T 

Paley,  Rawsthom,  and  Co.            -            -            - 

160 

— 

160 

.... 

Rattray  and  Simpson              .                -                - 

335 

-.- 

167 

168 

Simpson,  J.  A.,  and  Co.     - 

880 

— 

880 

— 

Smith,  Gr.  (assignees)             -                -                - 

420 

— 

— 

420 

Smith  and  Grime               .            -            -            - 

640 

... 

350 

290 

Swainson,  Birley,  and  Co.      - 

1,420 

.— 

1,420 

— 

Swainson,  J.,  Leighton  Street       -            -            - 

480 

— 

«— 

480t 

Do.,  Steam  Mill 

612 

— 

— 

612t 

28* 

Swainson,  E.         -            -            -            -            - 

530 

— 

502 

Shaw,  H.  and  Co.  . 

420 

.... 

200 

220 

Sharpies,  Mr.        -             -             .            -            - 

480 

— . 

480 

... 

Slater,  Mr.              .                .                 .                . 

500 

— 

— 

500 

Thom  and  Co.       - 

600 

... 

-^ 

-§ 

Threlfall,  R.  and  R.  G. 

630 

— 

-. 

630 

Threlfall,  J.,  and  Son        - 

816 

... 

816 

— 

Todd,  Mr. 

160 

.—. 

90 

70 

Williamson's  executors     -            -            .            - 

714 

— 

714 

% 

Wilding,  New  Hall-lane 

470 

— 

410 

60 

Do.,  Alexander  Mill      -                          -            - 

532 

.^ 

532 

.^* 

Ward,  Mr.              -                .                 .                . 

150 

«- 

70 

80 

Woods  and  Hampson        .... 

440 

— 

440 

Do.,  Lancaster  Road          ... 

118 

-"" 

118 

■"• 

*  Waiting  for  beaniB. 
t  Stopped  2^  years. 

§  Working  up  for  closing. 
II  Waiting  for  weft. 

X  Closed  2J  years.    FaUed. 

f  Wwting 

for  healds. 

The  figures  show  that  there  are  32,008  looms  in  Preston,  of  which  number  about  4,000  are  running 
onlyifour  days  per  week;  nearly  19,000  are  working  full  time,  though  some  of  the  weavers  are  kept 
standing  much  of  their  time  waiting  for  "beams"  (yarn),  and  nearly  9,000  are  wholly  stopped. 
Taking  the  trade  average  of  *i\  looms  to  each  weaver,  that  number  (9,000)  would  ffive  employment  to 
3,600  hands.  Thus,  the  whole  of  the  machinery  now  lyinff  idle  in  Preston  wouW,  if  running,  find 
work  for  5,000  operatives  in  both  branches  of  the  cotton  trade.  Mr.  Hermon  (Horrockses,  Miller,  and 
Co.)  has  purchased  the  mill  recently  occupied  by  Mr.  H.  Seed,  and  is  now  putting  in  740  loomsy  which 
will  no  doubt  be  started  at  once  when  completed. 

Bb  2 


Digitized  by 


Google 


t96 


TT!R    roNSrMPTlON    UK    CHAU 


-'^ 


t      ^1 


^-        TJ         ■—         :i_^ 


2.       i  'T       'J^      ?)      ^      ^       "      i-T       rj-      k!^       =       ^;      3      ^      5 

^       =  ^1       _•      ^      t-      55      o      1S1      ^      ■'^      ^*      '^1      -^      't      ~1 

I    S     I     =    |i    R    S    c    8    5    ?;    -i    U    g    g    5    § 


^  a  i  i  I  I 

"       S        5?       ■-      -^ 


s 

o 

1^ 


PS 
H 


o 


o 


C3 


^-      I^      S      R       =■ 
^      ^      "      It      ~^ 


i       I-      ^       S       ifl:       -*       C       -s      C;      -^      i^       5?      -SI       *B 


5  i  I;  I 


=       i       5      J'      < -^ 

*.        -.       "I       f-       »T 
^        1-5       ^       ^       -• 


n  ^  i 


^1      =      ^3 

*a      5      o     «      r^ 

L*     fj     *^     ^     ^ 


I  I  * 


<i3 


'3 

.C3 


7f       ^       G      » 


H 


I         f 


3    I    -    I    ^  If  :J   ^r    I 


*■:      --      ^  ® 


6^1 


o 


£ 

3 

<Lf 

3 

O 

£ 

Ck. 

c; 

o 

-rt 

;'; 

^ 

c 

^ 

fcj 

O 

e 

bf 

O 

d. 

1 

1 

i 

p 

V 

i1 

1    5 

1 

1 

1-t 

1 

if 

rt 

1 
a? 

.7= 

i- 

i 

= 

4 

1 

12 
5 

1 

S 

3 

r- 

i 

1  1 

1  -^ 

1 

(J 

R 

Cm 

1 

1 

|| 

i 

1 

i 

r-* 

f    ^ 

i 

Ml 

1 

j 

1 

n 

■ir 

s^ 

3 

1 

^ 
S 

1 

i 

1 

s 

3 

1 

1 

1. 

1 

r 

J  1 

Pi 

_2 

6 

1 

^ 

S 

,    '■ 

i 

1 

2 

H 

1 

•S 

r- 

Tl 

5 

§ 

g 

i 

$ 

s 

i 

J ' 

\ 

1 

1 

S 

1    S 

s 

:^" 

1- 

;:: 

?. 

' 

1 

-* 

1 

tC 
M 

i 

fci 

ffll 

^ 

= 

2 

§    > 

) 

^ 

I 

1    s 

i 

1 

CJ 

1 

1 

1 

1 

[ 

g 

i 

[ 

I        i 

i 

1 

f 

!?1 

[ 

1 

^ 

i 

?i 

s 

1 

=    1 

J 

1 

W 

-J 

a 

'^ 

g 

i-i 

I 

- 

- 

— 

- 

-  - 

-  — 

-    - 

- 

- 

- 

— 

£ 

.4l» 

_^ 

1 

1 

r 

f 

I 

I 

f  J 

J 

5 

1-^ 

§ 

>   ^ 

g 

1 

^ 

1 

1 

5 

1 

^ 

^ 

^ 

il^ 

[] 

1 

5* 

1 

§  1 

1 

li 


r^        -f        a        Li 


►-         k-^        tt         >^         C:         t—        ^         =         r         O        =         =        «       '■ 
2;       -J^        T^        --        ^        ^.       ^'        ^i        ^        ^       ^       ^      ^      '^ 


I- -3     . 


5  2 


■5      =,      ^      e; 


\    \ 


[   f   f   f 


-Si        H 


1 

X 

« 

r 

t 

t 

1 

*• 

i 

^ 
g 

. 

* 

1 

' 

« 

■ 

£ 

■ 

^ 

• 

"^ 

1 

MV 

-*^ 

S^ 

* 

' 

n 

* 

i4 

1 

■ 

l| 

« 

** 

, 

1 

t 

5 

. 

' 

1 

Cf 

s 

* 

s. 

* 

?^ 

* 

■a 

£ 

^ 
■w 

1 

4- 

1 

i 

! 

j= 

1 

1 

a 

1 

1 

{ 

Hi 

1 

1 

2 

1 

1^ 

1 

1 

1 

'4*ifrm>i 

TFH 

C4 

«o 

4< 

kii 

to 

L-* 

ee 

M 


i      2 

t  -f  i  I 

^  il  1  I 


"    ,M    I  I   I    s    g 

-i    s    i:   J    I    I  -3 

.2     ^  '3^    -^    = 


x;::aj-;2;3?55: 


Digitized  by  vnOOQ IC 


THE  CONSUMPTION  OF  COAL. 


197 


§  i.  III!  I  I  $  I  t  t  S.  S-  I  I  S-  ^  I 


s  & 


•4 1.  H 1 1  E  1 1  i  I  g  §  I  §.  II 1 1 


U  I  I  S.  I  I  §  I  I  I  |i  I.  I  I  I  g  I 


M.  S.  ,  I  ^  g  ,      i  S  5     g 

S   I   S     I     S    5-    5     !      I     ^    •*    i    I    8"     I 


i| 


uiiiiii|iii|i|§§ 


g.  II  i  I  I  I  R  II  I  I  g.  I  g  g  § 


r    I* 


o   tC   3    I 


ill.  JilJ.ilil 


I  S  S  ,  8  3  §  ,  i      i  i  II 


I  ,  S  I  S.  I  ,  i  S  S  ,  I  ,  S  8  §  I 


'>2ilS9SJ8         SS3SS         $SSSS 

I  I  i-i       t-i       r^ 


s  g  ?  g      s  s 


2 
3    ^ 


I    I    ^ 
«   5?    fc 


S! 


«   S    8    I 


•73 

a 


4P 


I 

1 

f 
s  I  I  I 


I 


i^^illllllllp 


-ss      sssas      as^ 


a  s  ss  s 


8 

fl 

g 

I 
I  i 

I 
1 1 


I  ^ 

H 

'  I 

PQ 

*« 

a 

08 


H 


^ 


I 


I 


I    I    t  §  §   I    I    I    I  S   I 


I    I    I  «  '^   I    I    I    I  «   I 


I    i    I  §  I   i  1  1    I    I 


I    I    I  -  I    I  ^  I    I    I  « 


I    I    1  3  1    t 


I    «  I   I 


I    I    I  «   I    I    I    I    I  -   I 


1*^ 


I  I  1 1 1  I  ^  I 


11 


I    I    I    &    I    I    «    I    s  s  « 


gi§gsi8ssfig 


*  A  * 


1 


ft* 

•  It 


•        •!>♦♦ 


I  H 

I  s  ^  ^ 

:t  It  »  ^ 


EBreLAJro  aiift 
Waleb, 


Bb  3 


Digitized  by 


Google 


188 


THE   CONSUMPTION    OF   COAL. 


SCOTLAND. 


Summary  from  Tables  in  Appendix. 


Ai'jKjntUiNo.U7, 


SoaTtAND. 


ClRCrLABS. 


E*lunis 
received. 


I,  Aterd^Ji  - 

2*  Argylethire 

3.  AjTahire 

4*  Bantfehire  - 

5,  KiJmaTnock   - 

6*  Benrick  shire 

7.  Caitliiiefts-Bbire 

e.  Clackmanti&D»hiT«  * 

9.  DotnbartoDRbin; 
10-  Edinbuzglishire 
11*  Dumfries-sbkt- 
13,  Elginshire  - 

13.  rifijrthirij 

14.  FoTfflrahire 

15.  Dundee  (ForfaraMre) 

16.  Hft4^:Uwgtoii*hJre     - 

17.  Inrernesi-ahire 
18*  Kin  card  incshirt 
19,  KinrD§R-shire 
71>,  Lanarkshir<J 

^1.  Glasgow  (Lanjirkshire) 

32,  LinKthgowahire 

33*  FecbkJihire  - 

34.  Purthpblre  - 

25.  Roxborghflbiro 

S6.  Renfrewshire 

B7.  J,         Pttiskj     ~ 

38.  Selkirkehire 

aa.  StifUngi^hlre  - 

3U,  BuLh<?rlaiidsblm 

31,  ShptLund 

32*  Wigtonihire 

Total 


Woks 
mflted. 


Stsam  Powbb. 


Coal  re- 
turned. 


Coal  and 
Coke  esti- 
mated. 


I 
Other  Purposes.        Total. 


Coal 
returned. 


49 

1 
45 

17 

8 

36 

25 

3 

2 

15 

17 

8 

17 

4 

2 

43 

54 

1(1 

9 

36 

23 

mi 

43 

9 

9 

115 

99 

BQ 

45 

110 

80 

13 

16 

10 

10 

30 

8 

1 

7 

e& 

26 

675 

— 

3S 

19 

12 

6 

60 

37 

30 

15 

70 

26 

7S 

53 

li> 

19 

46 

36 

1 

5 

3 

3 

8 

5 

1.664 

764 

19,129 

3,335 

7,387 

35 

5,418 

1,349 

110 

22,889 

66,031 

2,696 

67,499 

580 

50,517 

51,102 

120,316 

4,921 

1,120 

759 

632 

104,231 

775,647 

16,235 

2,105 

9,377 

6,595 

157,977 

44,759 

10,299 

34,499 

90 
1,193 


1,588,180 


22,500 
^32,500 


k750 


47,500 


V   8,750 

j  58,700 
32,570 


} 


35,000 
750 


439,590 


Tons. 

6,264 

9,403 

3,042 

4,071 

1,054 

3,852 

5 

12,226 

30,050 

6,231 

16,750 

1,176 

24,893 

13,008 

20,331 

4,469 

2,235 

998 

86,430 

46,945 
1,452 
6,556 
1,481 

30,213 

21,420 
4,059 
2,025 

28,678 
260 
951 


Coal  and 
Coke  esti- 
mated. 


Retamed 
and  esti- 
mated. 


424,080 


Tons. 
Ll7,550 
1,750 
1.24,800 


I  37,482 
r21,750 


^21,500 

185,750 
250,000 
120,500 


447,943 


333,233 

275,998 

1,025,647 

111,794 

266,132 
116,449 

141,718 

3,312 


Tons. 
94,503 
14,789 

236,149  I 


150,887 
139,259 


RftMARITK. 


10,009,820 


Total  number  of  circulars  issued         ...     2,428 
„  J,  returned  -  -         -     1,664 


Coal  ns turned  as  used  for  Btenm  engines  -  -  -  -  - 

,,  „  for  other  purposes  -  -  -  -  - 

Coal  estimated  a?  used  by  steam  engine,  not  returned  .  .  - 

^j  ,j  for  other  purposes  .  -  - 

Total  Coal  used  in  the  numulHctures  (other  than  Pig  and  Malleable  Iron)  of  Scotland 


Tods. 
1,588,180 
424,080 

439,590 
447,943 

3,009,793 


AppoiidUNo.l<«. 


IRELAND. 

The  statemeiit  g:iven  in  the  Appendix  shows  that  the  total  quantity  of  coal  used  in  the  manufaetures 
of  Ireland  amounted  to  846,968. 


¥*€^  Vrpctidii. 

fnr  Jnfipwtorii 
Ti^tiim  of  ftt4Bjiin 
Vitwr  enifT!njod 
til  the  Wi3st*?rTi 
Ditfision  of  Kiiff- 
l»nc|  tad  W&lc»« 
p.  303. 


General  Summary  of  the  Returns. 


The  total  returns  will  bo  :^ 


England  and  Wales 
Scotland 
Irklakd    - 


Total 


Tons. 

-  21,476,452 

-  3,009,793 

846,968 

-  25,333,213 
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SECTION  4.-SALT  MANUFACTURE. 
The  following  was  the  condition  of  this  manufacture  in  1869: 


Salt. 


CHESHIRE. 
Total  quantity  of  salt  made,  1,250,000  tons. 

The  Quantities  of  Rocx  Salt  and  White  Salt  sent  down  the  River  Weaver  in  each  of  the 

last  Ten  Years. 


CbeshiK. 


For  the  Year  ending 


Rock  Salt. 


White  Salt 


March  3l8t,  1869 
„  1860    . 

1861 
1862    . 
1863 
1864     - 
1865 
1866    - 
1867 
1868    - 
1869 
1870    - 


Tons  of  26  owt. 
69,528 
67,563 
71,043 
75,011 
65,136 
58,030 
53,000^ 
48,278 
50,752 
49,759 
58,696 
67,410 


Tons. 
675,412 
695,772 
759,486 
700,186 
754,710 
695,558 
670,78U 
736,775 
721,423 
868,679 
901,566 
901,158 


The  quantity  of  salt  made  in  Cheshire  being  1,250,000  tx)ns* 


Droitwich 
Stoke  Prior 


WORCESTERSHIRE. 


Total 


Total. 


Tom. 
744,940 
763,335 
830,529 
775,197 
819,846 
753,588 
723,782 
785,053 
772,175 
918,438 
960,262 
968,568 


Tona. 

-  95,000 

-  100,000 


196,000 


Woroe8terihir# 


IRELAND. 

Bklfast. 

The  Belfast  Salt  Mining  Company  raised  17,472  tons.* 

Shipped  to  Denmark         -  -  .  - 

north  of  England  ... 

east  of  Scotwnd  ... 

west  of  Scotland   -  -  .  - 

„  east  of  Ireland  ....       682 

Manufactured  at  Belfast        .....    s,212 


>» 
»> 
>» 


Tons. 
2,278 
6,865 
1,506 


Shipped  at  Belfast,  salt  - 
„  „         rock  salt 


17,472 

18 
8,191 


UlLAJID. 


Salt  exported  to  Foreign  Countries  in  1869,  as  compared  with  the  Two  previous  Years. 


Quantities. 

ValM. 

ConntriM. 

1867. 

1868. 

1869. 

1867. 

1868. 

1869. 

ToBnssia 
„  United  States 
„  British  North  America 
„  British  TDdia 
„  Other  Cotmtriee 

Tons. 

72,897 
164,299 

85,045 
212,347 
189,755 

Toiu. 

84^903 
155,266 

80,963 
270,634 
206,137 

Ton*. 

74,689 
214,828 

94,698 
240,258 
209,043 

£ 

46,188 
103,647 

44,860 
186,610 
114,661 

£ 

66,429 

91,831 

42,510 

166^346 

128,963 

£ 

46,223 
108,391 

38,830 
118,616 
119,864 

Total 

724,343 

796,903 

833,316 

445,941 

485,079 

480,914 

*  Tliere  is  now  another  company  raising  salt,  but  no  returns  have  been  received. 
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Ft  appears  that  about  half  a  ton  of  coal,  usually  that  variety  known  as  slack,  is  used  for  the  pro- 
duction of  a  ton  of  salt. 


The  Bait  of  Cheshire  required  therefore*  - 
That  of  Dmitwich  is  given  by  the  consumers  as 
ITiat  of  Stoke  Prior,  Worcestershiref 


Total  used  in  the  salt  manufacture 


Tons. 

625,000 

70,000 

75,000 

770,000 


SECTION  5.— CHEMICAL  AND  ALKALI  WORKS, 

The  Statistical  Report  of  the  Alkali  Trade  enables  us  to  state  that  from  470,000  tons  to  500,000  tons 
of  coal  are  used  per  annum  in  the  production  of  soda  on  the  Tyne  ;  this  was  for  the  decomposition  of 
] 61,700  tons  of  salt.  The  Lancashire  branch  of  this  trade  decomposes  about  194,000  tons  of  salt,  using 
rather  more  than  580,000  tons  of  coal  ;  making  together  1,082,000  tons  of  coal  in  this  branch  of 
chemical  manufacture. 


The  follinting  Beiurtis  of  Manufacturing  CkemisU  are  not  included  m  the  Summaries  of  Counliet^ 


NiJCE  OP  P1.AOE. 


England 


London 


Scotland 


Taral 


CiRCJLLJLltS, 

Steah  ^NaiNES. 

Coal 

No. 
«ent 
out 

34e 

No. 
(uni«d. 

Ko. 
re- 

tUTDEd 

ELS  in 
use. 

Horwi  Power    1 
retnmod. 

Uied 

for  Steam 
Eiigineji. 

Tons, 
19fi,7S9 

Uied 

for  other 

pur- 

Okjs. 

•? 

Nomj^  1     Indi- 

156 

363 

4,487         2,007 

■ 
Tone.       T*jiiB. 

Toofl. 

iJescription  of  Cwii  naed, 


IliJ 


34 


41^ 


25 


49 


40 


4mi  i     Hm  I     451 


4m 


445 


448 


10,504  '■    tC,454  I    2,774 


34B  '        I7^fi0  I    4i,841    i       973        — 


5,565  I      2^01 


226^23 


G4e,ae7       4,9B0  I     — 


Stettin  eoal,  Cliiton  Bottom,  Burn. 
namHiey,  thick  coal,  Bro»nhtJ-, 
IVt'leli,  Biirgy.  Glouc^^*l*^lL^^ 
J'urtlaiid,  Taiifit^Id,  Jibck  BnL 
^V'igan,  DerM'sliire,  Yorkibin-. 
Itiuip,  brow^n^  mvtiil,  Eed.,  N*m:s 
JiriAtol,  MouiLtaiti  Mintr,  I^inbto:^ 
(Jmii^L*,  slack. 

'J'antieUl,  Jkhbington,  Notts*  Wit- 
irickHhiro.  Ftentn,  l>erbTihii?, 
hand,  eitanij  smokeJ^'i^s,  Wk 
Hartley,  Wel^ili,  WaIls*fDd  -^i 
Derby,  Siikstoni',  Victurij^ 
^feithjT  »t€am.  Holy  well  Wjuil 

Berwick,  si;fif*?ni?il  coal,  splioi,  Uii 
and  fiofi^  Irfith,  ^oteh,  Scremtf>- 
ton,  llurlet  Main,  dross,  Tripiar, 
sluck. 


Coal  rp turned  as  used  for  steam  engines  in  those  works 
I  or  other  purposes 


lor  otner  purposes 
Coke  used  compufi;<J  as  Con\ 


Total 
CoAt  estimnted  a»  ufled  hy  stram  engines,  not  retttrnecl 
„  „  for  other  purpoHca        „     - 


Toos. 
226,923 
648,387 

6,653 

881,863 

47,006 

150,000 


Total  Coal  used  hy  mannfflcturing  chemists  -  ..  _     1,078,863 

The  quantities  given  in  the  Reports  of  the  Alkali  Trade  contain  without  douhr 
ssoiue  of  this  coal,  but  it  is  not  possible  to  determine  how  much.  We  are,  after 
carefully  examining  the  subject,  disposed  to  estimftte  it  at  about  one  half,  We 
have,  therefore,  to  add  to  the  above  about  -----        500,000 


This  will  give  to  the  chemical  works,  as  above 
The  quantity  m  the  manufacturiug  returns 


Total  coal  used  in  chemical  manufactories 


-  1,578,863 

329,344 

-  1,908,207 


*  The  fuel  conmimed  in  the  salt  dlstncts  comes  bj— 

a,  The  Biver  Weaver, 

b,  Th«  London  and  North- western  Railviy. 

c,  ITie  Trent  And  Mersey  Canal. 
t  All  tMa  ii  supplied  firom  the  Staffordihire  coAlfield,  with  the  exception  of  about  15,0f>0  toni,  which  is  TeGeircd  from  Ijeiae^ttr- 


•hire, 
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SECTION  VL-PAPER  MANUFACTURE. 

Circalars  were  issued  to  S65  Paper  ManufactorieSi  and  Retams  received  from  226  of  them.    .The  following 

are  tbe  results: — 


Fapisr. 


Stbax  Bhooim. 

Coal, 

Kajcs  ov  Plaob. 

No 
Bent 

No 
rc- 

No. 
re- 

Hone  Power 
retomed. 

Uaed 
for  Steam 

TTsed 

for  other 

Pur- 

Coke. 

, 

DeecriptioD  of  Goal  used, 
Bemarks,&c. 

tonied 

oat. 

tomed. 

as  in 

Nomi. 

Indi- 

Engines. 

. 

nae. 

naL 

cated. 

poses. 

^ 

Tons. 

Tons. 

Tons. 

Tons. 

EagUmd       . 

^77 

174 

581 

9,806 

7,589 

271,764 

85,284 

1 

40 

Swacnsea,  steam  coal,  hard,Badstock, 

Yard  mine,  Yorkshire,  Durham, 
Newcastle,  Biuaie,  Welsh,  Staf- 

hay,  hard,  Scotch,  Newton  colliery, 
Butterley,  Helton,  Cannel,  Wigan, 
Bolton,  Dean  Forest,  Bushy, 
Tyne,  Cannel,  Moira,  LongtOn, 
Tinsbnry,Ri2a1>on,  Cannock  Chase, 

Wylam,  Flint,  soft  steam,  War- 
wickshire, coke. 

SeoUand       -           -       - 

57 

43 

190 

3,098 

2,584 

123,865 

9,806 

' 

" 

Tyne  coal,  Newcastle,  Fife,  steam, 
Parrott,  Gas  coal,  Wishaw  main, 
Newhalle,  soft,  Ayrshire,  Cannel, 
Sunderland. 

MsDd       - 

SI 

8 

•    1 

16 

6 

94 

1,264 

,^ 

__ 

Newport,  Sooth  Wales,  Red  Ash, 
Welsh,  Maryport,  Scotch,  water 

* 

power. 

Todl       -        -       * 

855 

225 

652 

12,922 

10,079 

395,228 

45,804 

— 

40 

Total  number  of  circulars  issaed 

„  „  returned 

Leaving  the  Coal  for  130  works  to  be  estimated. 

Coal  returned  as  used  for  steam  engines 
„  ),  for  other  purposes 

Total  •  - 

Coal  estimaied  as  used  by  steam  engines,  not  returned 
„  yy  for  other  purposes 

Total  Coal  used  in  the  Manufaotubb  of  Papeb 


366 
226 


Tons. 

396,223 

46,804 

441,027 

166,000 

26,000 

621,027 


SECTION  VIL^TANNING. 
CiRCULAJis  to  the  extent  of  510  were  issued  to  the  Tanners  of  England,  with  the  following  results : — 


Tannine . 


Stxax  BxoniBs. 

Coal. 

NufB  OF  Flaob* 

No. 
sent 
ont. 

No. 

re- 
turned. 

No. 

re- 
tomed 
as  in 

use. 

Horse  Power 
returned. 

Used 

for  Steam 
Engines. 

Used 
for  other 
pur- 
poses. 

Coke. 

.« 

Description  of  Coal  used. 
Remarks,  &c. 

Nomi- 
nsl. 

Indi- 
cated. 

London     - 

Ssgland                    .        - 

50 
460 

26 
805 

80 

216 

827 

1,789 

384 
488 

Tons. 
5,037 

84,558 

Tons. 
682 

5,509 

Tons. 
890 

551 

Tons. 

Weteh,  Newcastle,  Derhyshire,  hard, 
steam,  splint  steam,  inland,  anthra- 
cite, silkstone. 

Wallsend,  Wigan,  Burgy,  Forest  of 
Dean,  Scotch,  Yorkshire,    South 

*  Durham,   Warwickshire,    Welsh, 
Staffordshire,  Newcastle,    Derby- 
shire, Radstock,  steam,  bituminous, 
Lancashire,  Cheshire,  silkstone. 

Spent  tan  is  also  largely  em- 
ployed foT  raising  steam,  and  for 
drying. 

Total 

510 

831 

246 

2,116 

817 

39,595 

6,141 

1,441 

- 

Total  number  of  circulars  issued 

„  „  returned 

Leaving  tbe  Coal  fVom  179  works  to  be  estimated. 


.    510 
-    331 


18483.    Vol  III. 
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Coal  returned  as  used  for  steam  engines  ^        - 

„•         '   „  '         for  other  purposes 

Coke  used  computed  as  Coal 

Total 
Coal  estimated  as  used  bj  steam  engines,  not  returned 
\  „  for  other  purposes    - 

Total  Coal  used  by  Tanners  in  England 


.  ! 


Tons. 

89,595 

6,141 

1,921 

47,657 

14,500 

3,000 

65,157 


I9liua  ifaip^ 


A*- 


SeeAivendix 
Na  140.  for 
details  of  ooal 
uMdl>7>te«n 
veiiel^p.90S. 


^  SECTION  VIIL-COAL  USED  IN  STEAM  NAVIGATION. 

The  returoB  given  in  the  Appendix  as  being  received  from  the  701  steam  ships  give  the  quantities  of 
coal  used  as  follows  of  English  coal : —  > 


Bj  steam  vessels  of  England  land  Wales 
By  steam  vessels  of  Scotland.     - 
By  steam  vessels  of  Ireland    - 


i4w 


Total  returned 


Tons, 
1,803,250 
366,722 
217,095 

2,877,067 


The  number  remaining  to  be  estimated  will  be  a^ut  one  quarter  of  the  whole.  In  this  we  have  been 
greatly  asi^isted  by  the  polite  attention  of  the  officers  of  Llovd's.  We  believe  we  shall  not  be  greatly 
in  error  in  giving  this  as  a  little  short  of  600,000  tons  of  coal. 

The  following  is  a  return  obtained  from  the  Admiralty  of  the  English  coal  used  in  the  British 
navy;—  •  _  , 

Coals  expended  by  the  Admiralty  in  1867. 


Steam  Ooab 

Other  Fuel 

- 

Steam  Coals  issued  to  H.M.  Ships 
and  Vessels  from  Store. 

purchased 
by  Ships 
at  various 

Coals  und 

Patent 

Local 

fbrYani- 
purpoBct. 

Ports. 

Fuel. 

Coals. 

Tons. 

Tons. 

Tons. 

Tons. 

Tom. 

H«~T««i.{II-:1:Sfl 

United  Kingdom            -< 

Haulbowlirie    -         -    4,727  > 
Jersey           -            -      ^657 
Portland          -          -     lj079j 

4,389 

71,606 

Abroad          ... 

125,908 

27,146 

159 

146 

379 

The  steam  vessel  coals  issued  "  from  store  "  both  at  home  and  abroad  were  South  Wales  coals,  except 
9,935  tons  of  north  of  England  coals  (N.C.),  the  use  of  which  description  has  been  discontinued. 
The  steam  coals  purchased  abroad  were  chiefly  '*  South  Wales'*  coals  originally  sent  from  England. 
The  coals  for  yard  purposes  were  for  the  most  part  north  of  England  coals. 

This  will  give  the  total  of  coal  consumed  in  our  naval  and  merchant  steamers  as  being: — 

Tons. 
Total  returned        -  -  .  -  -  -    2,377,067 

Estimated       -  -  -  -  -        -       600,000 

Used  by  the  Admiralty       -  -  -  .       800,606 


Total  of  coal  used 


3,277,662 


The  Army. 

The  various  departments  of  the  army  use  196,389  tons. of  coal,  as  is  shown  by- the  following: — 

Sth,  War  Office,  3rd  May  1869. " 

In  reply  to  yuur  letter  of  the  26th  February  last,  I  am  directed  by  Mr-  Secretary  CardweU  to 
acquaint  you,  tor  the  information  of  the  Royal  Commissioners  on  the  Supply  of  Coal,  that  the  average 
annual  consumption  of  coal  purchasud  by  this  Department  and  the  produce  of  pits  in  the  United  King- 
dom during  the  two  years  li^67  and  1868  has  been  as  follows: — 

Tons. 
.     127,920 


Army,  at  home  and  abroad 
Manufacturing  establishments 


Robert  Hunt,  Esq.,  F.R.S., 
&c.        &c        &c., 
Royal  Coal  Commission, 
Geological  Museum,  Jermyn  Street. 


-       67,469 

196,389 

I  am.  Sir, 

Your  obedient  servant, 

Douglas  Oalton. 
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SECTION  9— COAL  CONfiUMED  ON  RAILWAYS. 


SAILWAf  LoOOHOTTVllSi. 

The  railways  of  the  United  EaDgdom  how  run-  over  18^803  milesi  as  shown  by  the  accompanying 
liat  compiled  from  the  kteat  avaikUe  returns.  -  -         .  ... 


England  and  Wales. 

Prinoipd  Bailways. 

Blythand  Tyne    -._         - 
Bristol  and  fixeter     -  -  -  - 

CorawaU    ----- 
Furness        -  -  -  '-  •       .    - 

Great  Eastern       -    ..  ,     ^  -       .      -      , 

Great  Northern         -  -  -  . 

Great  Western      -  -  -  - 

Lancashire  and  Yorkshire      -       "    -        *    - 
London,  Brighton,  and  South  Coast 
London,  Chatham,  and  Dover  ^.    . 

London  and  North-woBtem 
London  and  Soath^-wertem  - 
London,  Tilbury,  and  Southend    - 
Manchester,  Sheffield,  and  Lincolnshire 
Manchester  South  Junction  and  Altarincham 
Metropohtan  .  -  ^ .  *  • 

Midland    ... 
Monmouthshire         .  -  .  - 

North  London      -  .  .  - 

North-eastern  .  -  .  - 

North  Staffordshire  ... 

South.ea8tem  .  -  .... 

South  Devon        -  .  - 

TaffValeBwlway.  -         ... 


HUM. 

38 

134 

66 

93 

802 

524 

1,358 

403 

317 

135 

1,319 

602 

44 

246 

9 

5 

831 

49 

12 

1,239 

157 

308 

112 

73 


8,876 


Scotland. 

Caledonian  .  .  .  -  . 

Glasgow  and  South-western  ... 

Gi«at  North  of  Sootiand   -  - 

Inverness  and  Aberdeen  Junction  or  Hi^land  Ruiway 
North  British  ..... 


682 
254 
290 
242 
765 

2,233 


J 


iBEI/iLND. 


Belfast  and  Northern  Counties      .... 
Bel&st  and  County  Down   ~  -  .  .        . 

'  Cork,  Blackrock,  and  Passage        .... 
Dublin  and  Belfast  Junction  .  -  -        - 

Dublin  and  Drogheda        -  -  -  -         .    - 

Dublin  and  Kingstown  and  Dublin,  Wicklow,  and  Wexford 
Ghreat  Southern  and  Western  .        -     .  -        . 

Irish  North.we8tem  .  .  -  .  - 

Midland  Great  Western  of  Ireland    -  -  .        . 

Ulstear      -  .  -  ... 

Waterford  and  Limerick       ..... 


151 

44 

6 

63 

75 

107 

437 

195 

S44 

121 

151 

1,694 


England  and  Wales 
Scotland   '. 
Ireland    . 


8,876  miles. 
2,233     „ 
1,694      „ 


12,803 
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Returns  have  been  obligingly  furniahed  by  several  of  those  railways  from  which  the  coal  used  by 
those  not  making  returns  have  been  computed,  the  result  of  this  is,  that,  we  have  determined  the 
quantity  of  coal  used  by  the  locomotive  engines  to  over  the  nearly  13,000  miles  of  railway  now  in 
action,  and  for  other  railway  purposes  will  be  as  f(41ow8: —  , 


Locomotiye  engines         • 

Fixed  engines 

Manufactories,  stations,  gas,  &c. 


Tom. 
1,850,000 
27,600 
160,000 

2>027,500 


See  Appendix. 
Table  ISO,  p.  206. 


SECTION  10,— GAS  MANUFACTURE. 

Beturfls  have  been  received  from  1,024  works  in  the  United  Kingdom,  giving  the  quantity  of  coal 
used  in  them  as  follows : — 

In  1867     .  -  .  -    3,612,964  tons. 

1868         ....    3,811,981     „ 

Several  computations  have  been  made,  some  of  which  give  the  quantity  of  coal  used  in  gas-naUng 
as  about  one  tenth  of  all  the  coal  raised ;  this  may  have  been  the  case  when  these  computations  were 
made,  but  the  rate  of  consumption  in  the  gasworks  or  the  extension  of  gas  manufiacture  has  not  kept 
pace  with  the  increased  production  of  coal.  Therefore  the  computation  made  eight  or  ten  yeais  sinoe 
is  of  no  value  at  the  present  time. 

A  careful  examination  appears  to  show  that  we  shall  not  err  to  any  considerable  extent  if  we  com- 
pute the  coal  used  in  those  gasworks,  public  and  private,  which  have  not  made  returns,  at  two  thousand 
five  hundred  tons,  and  thus  give  the  total  quantity  of  coal  used  in  gas  manufacture  as  6,311,980  tons. 


Appendix,  Table' 
No.  151.  p.  207. 


SECTION  11.— COAL  USED  AT  WATERWORKS  IN  PUMPING  WATEB. 

Eetums  to  our  inquiries  have  been  received  from  those  works  only  which  are  named  in  the  table 
given  in  the  Appendix.     Those  works  used  in  1867  112,795  tons,  and  in  1868  118,712  tons. 

Corporations,  town  clerks,  and  the  like  have  been  applied  to.  En^neers  have  also  been  consulted, 
several  of  whom  have  interested  themselves  in  the  inquiry,  and  tiie  closest  approximation  to  which  we 
can  arrive  is,  that  the  pump  engines  of  the  waterworks  of  the  kingdom  use  about  five  hundred  thousand 
tons  of  coal. 


SECTION  12.— MISCELLANEOUS  MANUFACTURES  AND  TRADES. 

Under  this  head  we  would  group  bakers,  blacksmiths,  and  the  numerous  small  trades  not  included 
in  the  lists  given  as  using  steam  power. 


STATEMENT  IN  DETAIL  OF  THE  COAL  USED  IN  1869. 


For*  pig-iron  manufacture    - 

„    merchant  iron  manufacture 

„    tin  smelting    - 

„    copper  do. 

„    lead      do.     - 

„    zinc      do. 
Coal  mines  consumption  - 
Metal  mines     ditto 
For  steam  navigation 

„    army  departments 
Railways,  locomotives,  &c.  - 
For  gasworks 

„    waterworks,  &c.    .      - 

„   malting  -  - 

„    brewing,  distilling,  &c. 

„    cbina  clay  works 

„    burning  bricks 

„   burning  lime    - 

„   earthenware  manufacture 

„   glass  making     - 


Ton«. 

16,337,271 

16,109,335 

22,679 

460,083 

145,299 

231,170 

6,714,222 

511,201 

3,277,562 

196,000 

2,027,500 

6,311,980 

1,500,000 

270,000 

1,692,000 

692,000 

900,000 

360,000 

730,000 

740,415 
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do. 

shoddy 

da 

hosiery 

da 

chemical 

do. 

paper 

do. 

tanning 
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Tom. 
For  woollen  and  worsted  manufacture      -            .            .  1,135,912 
cotton  manu&cture        -            -            -  2^456,138 
85,296 

-  -            -            •        -  714,376 
39,473 

-  -            -            -        -  8,707 

-  1,908,207 

621,027 
65,167 

SuMiiABT  of  the  Estimated  Quantities  of  Coal  consumed  for  all  Purposes  in  the 

United  Kingdom. 

Tons. 

Pig  iron  manufacture        -----  16,337,271 

Merchant  iron  and  steel  manufiu^ture            -            -        -  16,109,335 

Tin  smelting        .--..-  22,679 

Copper  do.     -         -            -            -            -            -        -  460,083 

Lead     da           -----            -  145,299 

Zinc      do.     -          -            -            -            -            -        -.  231,170 

Coal  mines  consumption  -----  6,714,222 

Metal  mines        do.             -            -            -            -        -  511,201 

Manufactures: — 

For  steam  power,  England  and  Wales  -            -            -  21,470,452 

Ditto,             Scotland           -            .            -        -  3,009,793 

Ditto,             Ireland         .            -            -            .  846,968 

Steam  navigation     -            -            -            -            -        -  3,277,562 

The  army  departments     -            -            -            -            -  195,000 

Bailways,  locomotives,  &a   -            -            -                     -  2,027,500 

Gas  manufacture    ------  6,311,980 

Waterworks  and  Miscellaneous                     -            ..        -  1,500,000 


Total        .  -  -  -    79,170,515 

Coal  exported  in  1869         -  -  -  -        -      9,775,470 

88,945,985 
Domestic  consumption  .  •.  .  -    18,481,572 


The  total  quantity  of  coal  raised  in  1869        -  107,427,557 


PRICES  OF  COAL. 


There  will  be  found  in  the  Appendix  a  very  full  table  of  the  average  prices  per  chaldron  of  the  Mofi^pjl^ 
best  coal  at  the  ship's  side  in  the  Port  of  Iiondon,  and  the  amount  of  duty  paid  to  Grovemment^  Mstoti^' 
during  each  month  for  sixty  years  from  1805  to  1865 ;  also  some  interesting  details  of  the  prices     • 
of  coaJ  in  the  London  Market  on  certain  market  days  in  the  years  1830  and  1831.    We  find  that 
the  price  in  Liondon  in  the  year  1635  was  10  shillings  per  chaldron ;  in  1653  we  find  it  doubled,  being 
then  20  shillings  per  chaldron,  and  in  1795  it  was  42  shillings  and  sixpence  per  chaldron.    In 
Newcastle  in  1655  it  was  11  shillings  per  chaldron.     There  is  also  in  the  Appendix  an  account  of  the 
prices  of  the  various  kinds  of  coal  from  the  difierent  coalfields  of  the  Kingdom. 
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COAL  PRODUCTION  OFTOREIGN  COUNTRIES. 
FRANCE. 

The  most  impovtaotcoalGelds  of  ^France  are  tho^e  of  the  bagin  pf  Loire  and  those  of  St  Etienne, 
which  are  the  best  known  and  largest^,  comprising  about  50,000  acres.    In  this  basin  are  eighteen  beds 
of  bituminous  coal,  and  in  the  immediate  neighbourhood  several  smaller  basins  containing  anthracite. 
Other  valuable  localities  are  in  Alsace,  several  in  Burgundy  worked  by  very  deep  pits,  and  of  con- 
siderable extent;  some  in.  Aovdrgne^  with  coal  of  various)  quiih(^0»;  some  in  I^guedoe.  and  ProveDce 
with  ^ood  coal ;  others  at  Arveyron ;  others  at  lamosio  ;  and  some  in  Normandy.    Besides  these  there 
are  several  others  of  s^oaller  dimensions  and  less  extent,  whose  resources  have  not  yet  been  developed. 
The  total  area  of  coii^  in  France  has  not  been  ascertained,  .but  ..is  probably  not  less  tha^  2,000  square 
miles.    But  the  coal  of  France  is  of  an  inferior  descrqptit^n ;  and  therefore,  when  ^ood  wd  strong  coals 
are  required,  the  supply  is  still  obtained  from  the  £nglisb  coalfields^    The  vaneties  of  the  mineral 
combustibles  of  France  were  estimated  in  1864  by  the  Government  engineers  as  follows:^- 

....  -  -  Tom.     . 

.  Anthracites  ..        z  -  -.  -  - ..         -       800,00Q  ^ 

'  Hard  coal,  short  flame  -  -         ^  -  -  .  -    1,400,000 

.Forging  coal  -  -  -  -  -  -       600,000 

Bituminous  coal,  long  flame       -  -  -       '         -    4,000,000 

Soft  coal,  long  flame  -  -  -  -  -    8,000,000 

Lignites  -  -  -  ...        -       200,000 

10,000,000 


It  is  usual,  with  French  writers,  to  group  the  coal  basins  of  France  into  five  fields : — 

1.  The  coalfield  of  tlie  north,  an  extension  of  the  ^Belgian  basin,  whioh  is  uncovered  from  Aix-la- 
CSiapelle  to  Mons,  and  which  is  prolonged  in  the  departments  of  Noiyl  and  of  POB-de-Calais  under 
the  more  recent  formations. 

2.  The  codljlehbofthe  eetsty  the  basin  of  the  Sarre,  which  is  uncovered  in  Prussia,  and  which  is  pro- 
longed under  the  secondary  rocks  of  the  Moselle,  and  the  basm  of  Ronchamps  {Battte-Saone). 

3.  The  coalfiekh  ofjthe  west,  including  the  basin  of  the  Basse  Loire,  md  th6  basiA  of' La.  Vende. 

4.  The  coalfields. xif  the  center.  These  embrace  the  basin  of  8a6ne  eft  Loire  (Blanzy,  Creusot,  Epinac), 
Xhe  basin  of  AUier  (Commenti^  B^zenet),  numerous  lacustrine  formations,  the  principal  of 
which  are  those  of  Decide,  of  JBrassac,  of  Ahun,  of  Saint  Eloi,  and  the  baw  of  the  Lone 
(Saint  Etienne,  Rive  de  Gier). 

5.  The  coalfields^  the  sout^.  The  basins  of  Aw^on  (DecazeviUe,  Aubin),  the  basins  of  Gtard 
(Le  Grand  Combe,  Fortes,  Bess^ges),  the  basin  of  Carmaux,  and  the  basin  of  Graissessac 

The  'accompanying  table  in  the  Appendix,  compiled  from  the  official  returns  of  France,  shows  the 
number  of  collienes  now  worked  in  France,  and  iuso  the  increase  which  has  taken  place  since  1847; 
the  number  of  concessions  worked  between  that  year  and  1852  being  448,  the  concessions  from  that 
period  to  1859  having  increased  by  42;  but  from  1859  to  1865  the  concessions  were  increased  by 
105 ;  of  these,  however,  47  collieries  belonged  to  Savoy. 

The  more  important  increase  in  the  numbers  of  collieries  has  taken  place  hi  the  departments  of 
Aveyron,  of  Is^re,  of  the  Upper  Alps,  of  the  Pas-de-Calsds,  and  of  Moselle.  The  production  of  th<^ 
collieries  will  be  shown  in  another  table.  The  iron  mines  at  work,  at  the  latest  date  of  which  any 
authentic  return  has  been  published,  have  been  included  in  this .  table,  as  the  iron  naand&oture  of 
France  becomes  an  important  element  in  the  question  under  consideration.    . 

M.  Amedee  Burat  quotes  from  a  report  on  the  coalfields  o£  France  in  18S2  the  following  passage:— 

**  La  France  pent  puiser  dans  ses  propres  mines  tout  les  combustibles  min^raux  qu'elle  consonune  ou 
qu'elle  eat  susceptible  de  consommer;  son  territoire  remferme  toutes  les  qualit^  de,  hquille  ^ui  se 
recontrent  chez  nos  vqisins,  bien  que  cette  v^rit^  30it  igpor^  oj^  contestee  par  une  partie  des 
consommateurs." 
Varieties  of  omO.  The  combustible  minerals  of  France  are  usually  divided  into  four  species,  anthracite,  coal,  lignite, 
and  turf.    These  are  of  the  following  qualities,  and  are  peculiar  to  the  district  named  : — 

1.  Antheacite,  giving  when  burnt  in  close  vessels  90  per  cent,  of  fixed  residue.    This  variety  is 

chiefly  obtained  from  the  coal  mines  of  Marais  {AUier),  of  Lamure  (Isire),  of  Bully  (Loire),  fee. 

2.  Anthracitic  coal,  containing  from  six  to  seven  per  cent  of  hydrofi^en  and  oxygen.    This  kind 

is  obtained  from  the  mines  of  Vicoigne,  Fresnes,  Vieux-Conde  (Nord),  and  from  those  which 
work  the  lower  beds  of  the  Belgian  coalfield  between  Charleroi  and  Namur. 

*^  HouiLLEs  MAI6BES  OU  DUBEs  1  couRTE  FLAMME,"  Containing  about  10  per  cent,  of  voladle 
(gaseous)  matter,  burning  with  a  short  flame,  and  making  but  little  smoke.  This  is  the 
**nouille  maigre  "  of  Charleroi,  of  which  the  type  is  taken  from  the  lower  beds  of  the  valley  of 
Pieton,  of  Chatelineau,  of  the  Masse-Saint-Fran9ois,  &c,  and  amongst  tlie  hard  coals  of  the 
deparanent  of  Nord. 

*^  HouiLLE  DEMi-GRASSE,"  a  coal  yct  more  rich  in  volatile  products,  burning  with  a  white  and  dear 
flame.  This  Idnd  of  coal  is  obtained  in  Charleroi,  the  mmes  of  Mambourg,  of  Sart-les-Moulins, 
of  Sacrfe-madame,  of  Forehies,  &c. 

'^  Houille-grasse/'  called  ^'  Mar^tJiale,'  and  cokeing  coal,  containing  yet  more  volatile  matter 
than  the  d&mi-^asse.  The  cokeing  coals  of  St  Etienne  (Loire)  are  the  best  type  of  this  variety, 
which  is  found. with  a  character  more  or  less  decided  in  nearly  all  the  more  extended  coal 
basins  of  France.    It  is  essentially  smith's  coal. 
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6.  Gab.  coukL  is  a  variety  of  the  preceding.    It  is  the  charbon  daaz  of  Littes  and  of  Montrambert 

(Loire),  it  is  ^^  hfienik  "  of  Mens.    JlouUle  compctcte  or  cannel  coal  belongs  to  diis  cUss* 

7.  ^^LA.  HbiriLx,£  'MAiGRE  1  LONOUE    FLAMHK."    This  is  morc  xJch  in  oxygen  tfam  any  oi  the 

S receding  varieties.    It  bums  with  a  long  and  brilliant  flame.    It  is  especially  the  coal  for 
omestic  Tises.    It  is  the  dominant  variety  in  the  mines  of  Blanzy,  of  Connnentry,  of  Decazeville, 
and  Sarrebruck* 
Of  '^lignite  parfait,"  of  ^* lignite  ligneux,"  or  of  turi^  no  description  is  required.    The  first  kind  of 
lignite  is  obtained  in  the  basin  of  Fuveau  in  Provence,  the  second  m  the  Tour-^a-^Pin  in  the  environs  of 
Chamb^iy,  and  at  some  points  of  the  coast  of  Xia  Manche.* 

Accorcun^  to  the  Analyses  of  M.  Re^^olt  those  varieties  of  the  coals,  lignite,  and  turf  of  France 
have  the  following  densities  and  compositions. 


VarieldeiofocMa 
•ndUgnita. 


1.*  Anthracite 

2.  Anthracitic  Coal  - 

3.  Coil  Maigre,  with  short  Flame 

4.  Co^  Deo^-grasse 

5.  Coal  Grasse 

6.  Co^  Gas  -  - 

7.  Coal  Maigre,  with  long  Flame 

8.  Lignite,  perfect  - 

9.  Lignite,  woody 
10.  Turf        -  - 


Density. 


1-46 

1-34 

1-32 

1-30 

1-28 

1-30 

1-25 

1-20 

1- 

0' 


70 


Carbon. 


95 
92 
90 

87 
85 
85 
78 
74 
6? 
49 


Hydrogen. 


2-55 

4-25 

4-80 

5- 

5- 

5- 

5- 

5- 

5- 

6-30 


•35 
•75 
•30 


Or^genand 
iMitrpgen. 


2-45 

3-75 

5-20 

8^ 

9-65 

9-30 

16-70 

21- 

33- 

44-70 


Of  the  l^yOOOyOOO  tons  of  coals^  the.  mean  average  quantity  obtained  annually  in  France  at  the 

f)resent  time,  the  diCTerent  varities  are  produced,  accoimng  to  the  authority  of  Amedee  Burat,  in  the 
bllowing  proportions :  — 

Tons. 
Anthracite  -  -  -  -   .        -    1,000,000  .     .     . 

Anthracitic  coal  -  .  -    1,500,000 

Coal,  ffrasse,  Mar^chales      -  -  -     1,000,000  ', 

„    lon^  flame  -  -  -    3,000,000 

,,    maigre,  long  flame      -  -  -     4,000,000 

„    ligmteous  ...    1,500,000 

The  advantages  which  have  been  derived  from  the  improvement  of  the  coal  industries  in  the  North 
of  France  are  thus  described  by  one  well  acquainted  with  the  subject 

He  .who  for  some  time  has  not  travelled  in  the  North  of  France,,  on  the  road  from  Lillers  to  Amiens, 
would  find  a  pleasing  contrast  between  what  that  part  of  the  country  then  was  and  what  it  now  is; 
indeed,  about  ten  years  ago  it  was  bare  and  deprived  of  any  industry  whatever,  whilst  at  present, 
besides  the  numerous  manufactures  already  in  existence,  day  after  day  new  and  important  works  are 
making  their  appearance,  thus  spreading  wealth  all  round.  Such  a  happy  change  in  tibe  features  and 
riches  of  this  custrict  is  owing  to  the  discovery  of  collieries  in  the  Cauchy  k  la  Tour  coalfield,  bassin 
houiller  du  Pas  de  Calais.  Among  the  mines  from  which  coal  is  actuaUy  extracted,  the  Coubronne 
mine  is  well  deserving  of  public  attention ;  this  pit  is  sunk  to  the  depth  of  300  yards.  The  seams  run 
thus  ':  The  Mane,  4-&et  seam ;  the  L^on,  3-feet  seam ;  the  Juliette,  5-feet  seam ;  die  St  Louis,  4-feet 
seam ;  and  the  Du  Midi,  3-feet  seam  ;  besides  two  others  which  have  not  received  special  names.  The 
Coubronne  mine  is  capable  of  yielding  about  200  tons  per  day.  The  coal  is  of  very  good  quality,  and 
much  in  demand  for  the  works  in  the  neighbourhood,  as  well  as  for  house  fuel.  Its  exceptional 
situation,  in  proximity  to  railways  and  canals,  make  it  a  most  valuable  property. 

The  production  of  coal  in  France  has  been  steadily  increasing.  We  have  some  information  of  value 
in  a  "  Statement  of  the  effects  which  will  be  produced  on  the  English  coal  trade  by  the  proposed  tax  of  4s,  per 
ton  an  coals  exported^  and  reasons  for  opposing  the  sameJ^lf  A  few  extracts  from  tnis  *'  Statement "  will 
place  the  coal  production  of  France  in  a  clear  light 

^^  A  reference  to  the  facts  connected  with  the  past  progress  of  the  French  coal  trade,  as  influenced 
by  import  and  discriminating  duties,  will  fully  confirm  the  opinion  that  any  the  slighest  tax  on  coals 
exported  will  cut  off  at  once  one  fourth  of  our  entire  exports..  *  *  *  In  1788,  l^fore  the  French 
Revolution,  English  coals  were  admitted  into  France  on  payment  of  an  import  duty  of  6s.  lid.  per  ton, 
while  lEielgian  coal  was  subjected  to  a  duty  of  10s.  lA  per  ton.  The  quantity  of  Enghsh  and 
Belgian  coal  admitted  in  1788  was — 

English  coal  -  .  -    184,773  tons. 

Belgian  coal    .  -  -      51,819     „ 

**  After  th(B  peace  in  1814,  and  on  the  opening  of  the  canal  of  Cond^  the  French  government,  with 
a  view  to  exclude  English  coal,  and  favor  those  of  Belgium,  placed  an  import  duty  of  ISs.  9d.  on  one, 
and  2s.  9dL  on  the  other,  which  discrimination  continued  u]^  to  the  year  1834.  During  this  period  the 
twenty  years'  average  annual  imports  of  English  coal  into  France  did  not  exceed  80,000  tons,  while 
the  Belgian  coal  which  entered  France  has  increased  from  90,000  tons  in  1813  to  620,176  tons,  in  1834. 

*^In  1834,  simultaneously  with  the  abolition  of  the  export  duty  in  England,  the  French  import 
duties  were  remodelled;  and  the  following  table  will  shew  with  what  rapi<uty  the  English  <^oal  trade 


*  In  RisumS  des  Travaux  Statisques  de  PAdmnisireUion  des  Mines,  published  by  the  French  Grovemment  at  somewhat  uncertain 
intervals,  will  be  found  the  fullest  returns  of  the  production  of  the  French  mines. 
t  Printed  and  ciieulated  in  April  1S42.   Copy  preserved  in  Papers  on  Ooliieries  and  Coal  Trade,  Ifi&iog  Becord  Office. 
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Coal  imported 
intoFraaoe. 


has  developeH  itself  in  France,  when  fre^d,  on  the  one  hand  from  the  tax  on  exportation^  and  on  the 
other  bj  the  eoualizalioii  of  import  daties* 
Quantities  ot  cotJ^  omittbg  fractions,  imported  into  France  from  England,  Belgium,  and  Prussia. 


Goal  produced  in 
ynttooinisao. 


1884 

1885 

18S6 

1837 

1838* 

1839 

1840 


1788  - 
1814 

1826  . 
1826 

1827  - 
1828 
1829  - 
1880 
1831  - 


TODB. 

48,000 
98,000 
169,500 
222,600 
804,600 
840,300 
894,900 


Tom. 
225,000 
788,800 
1,491,400 
1,541,000 
1,691,100 
1,774,100 
1,862,700 
1,760,400 
No  return. 


Toni. 

Tom. 

620,100 

78,000 

616,100 

89,000 

715,800 

118,800 

788,400 

182,600 

796,400 

126,100 

740,800 

166,900 

iuced  from  the  French  coal  mi 

Tons. 

1882    - 

-     1,962,900 

18S8 

*    2,067,600 

1884    - 

-    2,489,800 

1886 

-    2,606,400 

1886    ■ 

-     2,842,000 

1837 

-     2,980,700 

1838    - 

-     8,118,800 

1839 

-    2,994,900* 

Tonne  metrical  (1,000  Ullognma, 

or  19  cwU.  8  qn.  90  lbs.  10  on, 
or  i^»M  Iba.  10  ozs.) 

- 

260,000 

- 

960,000 

- 

1,800,000 

- 

8,700,000 

- 

7,900,000 

M.  Am^^e  Burat  gives  the  following  statement:—* 


1789 
1815 
1830 
1848 

1867 

This  shows  at  a  fflance  the  rapidity  of  the  increase  of  coal  production  in  France.  He  continues-^ 
^^Et  dejk  en  1866  la  production  atteint  13  millions  de  tonnes,  de  telle  sorte  qu'il  y  a  lieu  de  penser 
*^  qn^eu  1870,  le  chiffre  de  15  millions  sera  franchi,  de  mani^re  k  iustifier  m^me  une  fois  cette  progt^ 
^  sion  rapide.  On  ne  pent  cependant  admettre  la  continuation  indefinie  de  cette  progression.  En  1900 
^*  nous  arriverions  h  une  production  de  60  millions  de  tonnes,  chifire  tout  it  fait  lK>rs  de  proporuon  a?ec 
"  r^tendu,  et  la  richesse  de  nos  terrains  houillers." 

Hie  following  table  will,  however,  place  the  whole  question  of  the  coal  consumption  of  France  in  a 
more  satisfactory  light. 

Production,  Importation,  and  Consumption  of  Coal  of  all  kinds  in  France  from  1787  to  1866. 


See  Appendli; 
Pbragn  (S)  for 
deUdfod  total  of 
imoortB  since 

1817,  p.  ns. 


YBAB8. 


PB0DUCn05 

of 

Coal 

in 

Vbaxcb 

idnoe  1787. 


1787 
1788 
1780 
1802 
18U 
1816 
1821 
18S6 
18S1 
1886 
18*1 
1846 
18S1 
1856 
1861 
1862 
186S 
1861 
1865 
1866 


Tons. 
21MM 

220.982 

286,714 

829,106 

760JB78 

924328 

1014448 

i;ns,482 

1.728.960 

2,789,868 

8.849,808 

4.889,682 

4^40^940 

7,887,741 

9,227.710 

10,18^48 

10^516,762 

11,001.240 

11,786,714 

11307,141 


QuASTXTiBS  of  Coals  ixpobtbd  into  Fbakcb  from 


BELatUKJ* 


Tons. 
40,107 

60308 

49,107 

86.423 

9Q308 

207306 

247305 

408378 

486,628 

708368 

974307 

1326.006 

1,969311 

8^996319 

830S»028 

8,619.667 

8348346 

8,946,016 

4,188,144 

4^070367 


PJtUSSIA 

and 
BATAIUA.t 


GSBAT 
BRITAXir. 


Total 
Imports. 


Djffbbvvcb 

between 

Imposts 

and 

BXP0RTB4 


Tons. 
9321 

Tons. 
164368 

Tons. 
218306 

11,786 

181374 

244.162 

9321 

176.785 

236,718 

17,678 

9,821 

113.927 

24368 

•  • 

117366 

28378 

18,719 

814396 

41328 

26.041 

816,160 

66.428 

86^287 

405348 

67,694 

36370 

688392 

111368 

166,462 

9613S8 

198398 

422372 

1380,772 

22^826 

600384 

2,160306 

292376 

691377 

W4.068 

987300 

1.086,006 

4,971324 

136W16 

1.418328 

6,176307 

U06369 

13W388 

6^65368 

1,186306 

1378.416 

6,068367 

1364.666 

1368,061 

6.468,688 

1,261367 

1,^13.040 

6344.060 

1386322 

1,674164 

7,780348 

Tons. 
186.117 

2U,724 

206360 

89375 

88382 


242,716 

402310 

631.674 

965^684 

1360390 

2.101336 

2340^60 

4881,748 

6300,007 

6360331 

5.901.487 

6,177365 


7.482311 


Total 

COVBUXP- 

Tiov  in 
Fbascr. 


Tons. 
8tf377 

488.706 

441364 

918380 
848370 


1367368 
2,006,792 
2300324 
8.740,402 


7346300 
18319.484 
16.127,717 
16368379 
16318J89 
17,179,114 
18,409304 
19309,468 


•  From  Mons.  Chaxlerol,  Namnr,  hihgejko. 

t  Prom  Sanebrack  and  Saint  Imbert,  Prussia,  and  Rhenish  Bavaria.  . 

X  This  table,  and  the  others  in  the  Appendii.  been  compiled  from  the  *'  StoUstique  de  rindustrie  HioenJe,**  which  is  issued  in  Franoe  about 
eveiy  five  years  by  the  Minister  of  Affnculture,  Commerce,  and  Public  Works, 
l^e  metrical  quintal  of  the  original  tables  is  taken  at  220  lbs.  avoirdupois,  and  the  Bnglish  ton  at  2340  lbs. 

*  Add  to  tom  1 5  lbs.  to  equalize  the  quintal  metre  to  Binglish  weight 

t  Dmui,  on  the  Coal  7Va<&.— Another  letorn  gives  3,133,200  tono  as  the  quantity  raised  iQiU?9^H7li7^^  diflerenoe  aiifes  fton  di^ 
diftciaty  of  correctly  conyertiDg  measures  into  weights.  u\Q\uzeo  Tjy 
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The  exports  of  coals  from  France  are  unimportant,  the  largest  export  given  being  7S9,dd4  metrical  Export  of  oooi 
quintals  in  1821;  the  smallest,  39,182  metrical  quintals  in  1826.     Of  late  years  the  exportation  has  ^~"*^~«*- 
been  under  250,000  metrical  quintals.    This  column  of  differences  added  to  that  of  proauction  gives 
the  total  consumption  of  the  countrjr.    Coke  has  been  computed  as  coal.    There  is  a  very  small 

auantity  of  coal,  696  metrical  tons  in  1866  received  into  France,  which  has  not  been  noted.    A 
etailea  table  of  the  coal  exports  of  France  will  be  found  in  the  Appendix,  which  shows  that,  small  as  4^>^i^%v 
it  has  been,  it  has  increased  from  52,093  tons  in  1847  to  117,940  tons  in  1857^  and  to  336,733  tons  in  pj^ajf 
1864.    The  largest  exportation  being  to  Algiers,  Switzerland,  Belgium,  and  Spain. 
The  rate  of  increase  in  the  production  of  coal  from  the  French  coalfields  has  been  as  follows : — 

See  Appendix, 
Foreign  (4), 
p.  217, 


Tears. 

Increase. 

1 

Decrease. 

Another  Betnm  gives 

Tons. 

Tons. 

Tons. 

Tons. 

1847 

5,065,109 

— 

1,047,234 

5,061,183 

1848 

4,017,875 

— i 

40,531 

3,928,996 

1849 

3,977,244 

— 

— 

3,976,910 

1850 

4,354,840 

377,496 

— 

4,354,396 

1851 

4,404,941 

50,101 

— 

4,404,943 

1852 

4,816,306    . 

411,365 

— 

4,816,355 

1853 

5,831,939 

1,015,633 

— 

1854 

6,709,535 

877,596 

.. 

1855 

7,317,226 

607,691 

— 

The  details  of  the  return 

1856 

7,784,165 

466,939 

28,178 

for  1852  being- 

1857 

7,755,987 

_ 

534,720 

Loire      .            - 1,609,912 

J858 

7,221,267 

— 

— 

Nord         -         .  1,053,687 

1859 

7,337,326 

116,059 

_ 

Soaneet  Loire   -     518,629 

1860 

8,155,394 

818,068 

— 

Gard         -         -    379,114 

1861 

9,125,040 

969,646 

— 

Aliier    -        -    -    251,892 

1862 

10,102,116 

977,076 

— 

Aveyron     -        -     179,560 

1863* 

10,518,406 

416,290 

— 

SartheetMayenne   111,442 

1864 

11,046,794 

528,388 

— 

Bouchesdu  Rhone    103,616 

1865* 

11,098,258 

51,464 

._ 

1866 

11,785,714 

687,456 

— 

1867 

12,148,223 

372,509 

— 

18681 
1869/ 

No  retumG 

ayailable. 

— 

The  details  of  production  from  1847  to  1864  are  given  in  the  Appendix,  in  one  table  distinguishing  Appendix, 
the  principal  coal  areas,  and  in  the  other  the  coal  districts.    These  are  accompanied  by  a  list  of  the  p^f^  ^^^' 
prices  of  coal  and  coke  in  December  1869.  Appendix. 

*^  ForeiKn  (6), 

p.  219. 

BELGIUM. 

The  Belgian  coalfield  is  the  most  important  in  Europe,  and  occupies  two  districts,  that  of  Li^ge  and  Belgium, 
that  of  Hainault,  the  former  containing  100,000  and  the  latter  200,000  acres. 

1.  The  western  or  Hainault  division,  comprising — 

a.  The  two  basins  known  as  Levant  and  Couchant  of  Mens. 
That  of  Charleroi. 

b.  The  basin  of  Namur. 

2.  The  eastern  or  Li^ge  division. 

In  each  the  number  of  coal  seams  is  very  considerable,  but  the  beds  are  so  thin  and  so  much 
disturbed  as  to  reqidre  special  modes  of  working.    The  quality  of  coal  is  various,  including  one 


*  Since  this  period  the  returns  haye  not  been  giren  with  their  usual  exactness.  The  following  return  for  1865  was  obUgingly 
obuined  by  M.  Lam^  Fleury  :— 

In  1865  the  extractions  from  the  coal  mines  which  were  of  111,000,000  of  qoiotaux  m^triques  in  1864,  seem  to  haye  been  aboye 
113  mUlions  of  quintaux  m^iques,*  of  which  the  average  price  is  1  franc  15  centimes  per  quintal,  and  if  we  remember  that  in  1860 
tiie  extractions  were  of  88,000,000  cf  quintaux,  it  will  be  perceived  that  in  fiye  years  the  produce  of  coal  in  France  has  increased 
by  30,000,000  of  quintaux.  lliese  numbers  are  sufficient  to  show  the  immense  progress  which  the  extraction  of  mineral  fuel  has 
made  in  our  country. 

It  is  not  out  of  place  to  say,  that  during  that  time  the  prices  haye  remained  almost  the  same.  The  average  price  for  all  Franco 
was  1  frano  16  centimes  in  1860  ;  it  is  1  franc  15  centimes  in  1865  (per  quintal  met)  The  reduction  of  the  custom  house  duties 
on  coal  has  therefore  not  lowered  the  prices,  and  it  could  then  be  said  that  the  consumption  has  beoi  going  on  quicker  than  the 
production. 

We  can  only  g^ve  as  yet  the  number  approximately  for  the  particular  production  of  certain  districts.  The  whole  of  the  production 
in  1865  was  neariy  as  follows  :— 


District  of  the  French  north 

Yt        „       Fas  de-Calais  - 

„        „       Gard 

„        y,       Loire  (St  Etieune) 

„        „       Bane  Loire  (Nantes) 
Centre  district  and  otiier  districts  of  France 


Tons. 
2,000,000 
1,400,000 
1,215,000 
2,500,000 
25,000 
4,160,000 

11,800,000«' 


'  The  quintal  mdtriqne  is  equal  to  100  kilogrammes,  therefore  113,000,000  of  quintaux  m^triques  are  equal  to  11,300,000 
French  tons. 

In  France  one  to  i  equals  10  ytnatoiur  nUtriquu  of  100  kilogrammes  by  quintal  m^trique. 

^  I  shall  be  able  to  give  to  Mr.  Hunt  in  six  weeks  the  real  numbers  of  1865,  which  will  not  be  yery  difieren  from  these,  and  I 
win  be  able  also  to  give  to  Mr.  Hunt  the  particnlar  produce  of  all  the  districts. 
18488.    VoUHL  D  d 
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Coaiof  Beiginm.  peculiar  kind^  the  Flenu  coal.  It  burns  rapidly  with  much  flame  and  smoke,  not  ginng  out  an  btense 
neat,  and  having  a  somewhat  disagreeable  smell.  There  are  nearly  60  seams  of  this  coal  in  the 
Mons  district 

Mr.  Dunn,  formerly  H.M.  inspector  of  collieries,  reported  on  the  coal  of  Bel^um  in  18  ,  and, 
first  quoting  a  report  which  announces  that  the  mmes  would  be  exhausted  m  20  years,  says, 
*'  This  announcement  comes  with  appalling  force  upon  the  numerous  joint-stock  companies.  •  »  * 
"  According  to  the  report  of  M.  Briavionne,  Belgium  is  traversing  towards  a  momentous  crisis;  and 
*'  I  am  mudi  inclined  to  confirm  the  writer's  opinion  that,  accordmg  to  the  present  plan  of  carrying 
*^  on  the  collieries,  notwithstanding  the  high  price  received  for  the  coals,  yet  that  coal  will  not  be 
*'  found  workable  to  profit  below  the  depth  of  250  or  260  fathoms,  inasmuch  as  the  deeper  they  go 
"  the  more  destructive  and  unmanageable  will  be  the  effects  of  the  pressure." — The  Government  Mining 
Engineer's  Report. 

This  question  has  so  immediate  a  bearing  on  the  problem  submitted  to  the  Royal  Commission  that 
the  following  reply  to  the  engineer's  report  is  given  in  full. 

This  question  of  the  coal  inquiry  was  proposed  in  1866  to  the  provmcial  council  of  Hainault,  and  it 
was  opposed  in  a  report  of  M.  Hardy,  the  engineer,  a  report  from  which  we  give  an  extract : — 

Duration  of  coal  "We  caunot  dispute  that  in  our  £^e  the  progress,  the  riches,  and  the  industrial  grandeur  of  a  nation 
in  Belgium.  depend  on  the  economical  conditions  by  which  coal  is  obtained,  but  is  it  useful,  above  all,  is  it 
opportune,  to  make  researches  to  know,  even  approximately,  the  duration  of  our  basins,  when  science 
fails  in  certain  data,  and  the  reasoning  can  only  be  supported  on  suppositions  which  probable  one  day 
are  contradicted  the  next.  In  1843,  M.  Gouot,  the  engineer,  wrote  that  in  20  years  Belgium  would  be 
exhausted  to  the  depth  of  500  metres.  The  production  was  then  3,000,000  tons.  Twenty-three  years 
have  passed  since  ;  the  extraction  has  attained  11,000,000  tons,  and  in  Hainaut  the  mean  depth  of 
the  pits  is  only  375  metres.  The  difference  between  these  predictions  and  the  facts  accomplished 
gives  the  measure  of  the  errors  that  science  can  commit  when  it  is  not  supported  on  positive  data. 
As  one  ought  to  think,  these  fatal  predictions  produce  in  the  industrial  world  a  very  livdy  and  very 
reasonable  emotion,  which  the  facts  and  a  more  precise  knowledge  of  our  basins  can  only  destroy  very 
slowly.  Whatever  be  the  extent  of  our  geological  knowledge,  however  complete  the  study  of  our 
coal  beds  may  be,  the  best  followed  researches  yearly  overthrow  the  best  established  suppositions, 
and  considerable  beds  are  found  where  at  first  only  soil  barren  of  coal  was  met  with.  Has  it  not 
been  recently  discovered  that  towards  Binche  the  coal  zone  extends  towards  the  south  under  soils 
of  a  more  ancient  formation  than  coal?  It  is  thus  that  the  limits  of  our  ancient  beds  are  successively 
enlarging. 

"  If  we  consider  the  question  of  the  expense  of  extraction,  we  are  obliged  to  acknowledge  that  the 
price  of  coal  will  augment  according  as  the  pit  becomes  deeper.  In  the  present  state  of  the  science 
of  the  miner,  it  seems  difficult  to  push  the  work  on  to  the  depth  of  a  thousand  metres,  but  necessity 
will  cause  researches  to  be  made  and  means  discovered  of  going  bevond  this  limit,  and  of  maintaining 
the  expense  of  raising  on  moderate  terms  until  it  is  attained.  Besides,  this  augmentation  of 
the  price  will  be  one  of  the  best  preservatives  against  prodigality  in  the  use  of  this  combustible. 
It  is  certain  that  for  the  same  reason  less  coal  is  consumed  now  than  formerly,  but  industrial  progress 
has  not  said  its  last  word.  The  more  the  value  of  coal  is  augmented  the  more  shall  we  be  forced 
to  use  less,  and  thus  its  duration  will  be  prolonged  until  other  agents  have  been  discovered  to  take 
the  immense  part  that  it  now  fills. 

"  Without  doubt  it  is  given  to  some  one  to^  penetrate  profoundly  enough  into  the  future  to  discern 
what  powerful  production  the  progress  of  science  and  the  discoveries  of  natural  riches  can  furnish 
when  coal  is  all  abstracted. 

**  Moreover,  several  of  the  coal  basins  which  surround  us  were  not  worked  till  lately,  and  only  now 
begin  to  produce.    Those  of  our  own  country  have  not  ceased  to  develope  themselves. 

^^  The  moment,  then,  does  not  seem  to  have  come  to  fear  the  possible  failure  of  coaL  The  exhaus- 
tion of  mines,  when  it  comes,  will  not  be  produced  suddenly,  and  useful  transformations  will  be  made 
in  a  manner  so  progressive  that  any  shock  will  be  avoided. 

^^  An  administrative  inquiry  on  the  riches  of  each  grant  will  give  results  which,  although  not  precise, 
will  be  consulted  with  eagerness,  will  cause  uneasiness  among  the  stockholders  and  will  excite  the 
manoeuvres  of  speculation.  Each  establishment  could  easily  make  a  like  inquiry,  leaving  a  large  part 
unknown,  as  soon  as  the  coal  map  in  course  of  execution  is  finished.  The  time  that  will  have  been 
given  to  the  perfecting  of  this  work  will  be  a  witness  to  the  incomplete  knowledge  we  have  of  certain 
parts  of  our  mines ;  the  quantity  of  information  that  we  shall  find  there,  and  which  will  be  the  probable 
if  not  certain  expressions  of  foreknowledge,  will  render  the  proposed  inquiry  useless."* 

One  of  the  most  reliable  descriptions  of  the  coalfields  of  Belgium,  and  the  modes  of  working  thein, 
will  be  found  in  a  memoir  by  M.  Emile  Tonneau,  read  before  the  Society  of  Science,  Arts,  and 
Letters  of  Hainaultf 

We  find  numerous  statements  bearing  on  the  production  of  coal  in  Belgium  at  the  beginning  of  the 
present  century,  but  httle  that  is  reliable  before  1851.  From  that  period  up  to  the  present  the  returns 
are  fairly  complete.     The  following  tables  will  show  the  progress  made : — 

♦  The  reply  of  M.  Hardy,  engineer,  to  the  report  on  the  coalfields  of  Belgium  (coal  engineering)  in  1866,  of  the  FroTincial 
Conncil  of  Hainault 

t  De  L'Ezploitation  de  la  Houille  en  Belgique.  Description  and  comparison  au  pointe  de  vue  economique  des  diyers  modes 
d'exploitation  proprement  dite  employes  danis  les  differents  centres  houUlers  de  la  Belgique,  par  Emile  TonneAtt,  inginieur  de 
charbonnacre. 
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Tean. 

Prodnced. 

Exported. 

Tons. 

Tons. 

1831 

2,270,000 

468,000 

1832 

2,449,000 

1,287,000 

1833 

2,708,000 

576,000 

1834 

2,747,000 

654,000 

1835 

2,902,000 

685,000 

1836 

3,143,000 

T61,0C0 

- 

1837 

3,263,650 

789,000 

1838 

3,685,402 

775,000 

1839 

2,812,256 

^— 

Eiportofooal. 


Years. 

Coal. 

Tears. 

Goal. 

Tons. 

Tons. 

1851 

6,122,204 

1857 

8,234,190 

1852 

6,673,910 

1858 

8,776,326 

1853 

7,044,604 

1859 

8,997,118 

1854 

7,805,818 

1860 

9,439,272 

1855 

8,259,139 

1861 

9,877,571 

1856 

8,065,769 

1862 

9,758,223 

Showing  an  increase  in  the  annual  production  since  1851  of  3,755,367  tons.    The  increase  is  still 
more  strikingly  shown  by  comparing  the  years  since  1836. 


Produce  of  the  respective 

Provinces  in  the  Years. 

Pro'vince. 

1          1836. 

1851. 

1860. 

1862. 

Hainanlt 
Namur 

Luxemboorg  - 
Liege 

- 

Tons. 
2,307,622 
77,760 

616,701 

Tons. 
4,668,308 

184,503 

367 

1,269,026 

Tons. 
7,373,654 
200,875 

1,864,743 

Tons. 
9,655,971 
242,098 

1,860,154 

Total   - 

3,002,086' 

6,122,204 

9,439,272 

9,758,223 

Increase 

— 

3,120,118 

3,317,068 

318,951 

The  production  of  coal  in  the  province  of  Hainault  is  the  most  important,  and  fortunately  we  have  Hainauitcoai. 
reliable  returns  from  the  year  1845,  as  follows:  — 


Years. 

Frodact  in  Metrical 
Tons,  2,200  Lbs. 

Cost  Price. 

Selling  Price. 

Profit  per 
Tonne. 

Frs.    c. 

Frs.      c. 

Frs.     c. 

1845 

3,670,484 

8     53 

10       0 

1     47 

1846 

3,798,335 

8     73 

9     41 

0     68 

1847 

4,201,531 

8    77 

9     11 

0     34 

1848 

3,654,741 

7    96 

8     56 

0     60 

1849 

4,018,195 

6    96 

7     63 

0    67 

1850 

4,420,761 

7    05 

8     31 

1     26 

1851 

4,753,186 

7     17 

8     26 

1     09 

1852 

5,234,646 

7    06 

8     06 

1       0 

1853 

5,482,771 

7    57 

8    72 

1     15 

1854 

6,154,860 

8    95 

10    82 

1     87 

1855 

6,458,416 

10    39 

12    78 

2    39 

1856 

6,219,132 

11     16 

13    46 

2     30 

1857 

6,441,182 

10    61 

12     42 

1     81 

1858 

6,855,011 

10    42 

12      0 

1     58 

1859 

7,099,326 

10    61 

11     80 

1     19 

1860 

7,506,720 

10    21 

11     56 

1     35 

1861 

7,935,645 

10    09 

11     22 

1     14 

. 

1862 

7,795,170 

9    90 

10    78 

0    88 

1863 

8,101,102 

9    62 

10    41 

0    79 

1864 

8,670,372 

9     15 

10     17 

1     02 

. 

1865 

9,206,058 

9    41 

10    69 

1     28 

1866 

9,851,424 

10    26 

12    23 

1     97 

1867 

9,595,280 

11     14 

12    88 

1     74 

Dd  2 


Digitized  by 


Google 


CollierioB  in 
Belgium. 


212  COAL  FBODUOTION  OP  FOREIGN  C0UNTEIE8. 

The  Number  of  Collieries  in  activity  from  1859  to  1867  have  been  as  follows :— 


1859. 

1860. 

1861. 

1862. 

1863. 

1864. 

1865. 

1866. 

1867. 

Hainault 
Namur 

Luxembourg  - 
Li^e 

92 
22 

81 

89 
24 

79 

92 
21 

80 

86 
20 

74 

87 
23 

72 

88 
21 

68 

82 
21 

65 

82 
22 

51 

86 
22 

67 

Total  - 

195 

192 

193 

180 

182 

177 

168 

155 

175 

The  Number  of  Collieries  at  work  and  the  Quantity  of  Coal  raised  in  Belgium  since  1859^  in  Englidi 

statute  tons. 


PROVIWCB. 

1859.             1860. 
CkM^  raised.  Coal  raised. 

1861. 
Coal  raised. 

1862. 
Coal  raised. 

1863. 
Coal  raised. 

1864. 
Coal  raised. 

1865. 
Coal  raised. 

1866. 
CoaT^^iised. 

1867. 
Cosn^ 

IlaiiuMilt                 ... 

Tons. 
6^2.662 

Tons. 
7.878,653 

Tons. 
7.798,937 

Tons. 
7.655,970 

Tons. 
7.966^489 

Tons, 
8315348 

Tons. 
9341.664 

Tons. 
9.675305 

IVms. 
»38Wa6 

Namur 

216,908 

200,875 

288,720 

242,008 

251,101 

261.480 

800274 

852381 

88&6to 

Luxemburg  -          •          .          . 

— 

- 

- 

- 

- 

- 

- 

- 

- 

Li^RO  -             -             .             - 

1307.669 

1,864,742 

1^44,913 

1360,154 

1,953.060 

2.182,055 

^87325 

J318.756 

2.72Mff4 

The  total  of  the  Kingdom     - 

84W,117 

9,489,270 

9,877.570 

9,758.222 

10,160,500 

10369,078 

11.629^63 

12344341 

U344.«98 

The  Quantities 

of  Coal  of  different  Qualities  raised  in  Belgium.* 

1859. 

I860. 

1861. 

1862. 

1868. 

1864. 

1865. 

1866. 

1867. 

Ist.-Houille  Maigre,  Lean  Coal 
Burning  nearly  without  flame. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Toon 

Picked  large  - 

8399 

2,068 

3.341 

5360 

3,244 

1354 

2368 

51337 

Medium  - 

677,728 

624351 

68^088 

634^740 

689.272 

697385 

806^94 

721326 

Small  . 

92354 

43307 

25.121 

38331. 

87385 

36345 

89373 

166,4«r 

2iid.-HouiUe  Sfeohe,   Dry  Coal 
Short  Flame. 

Large 

120.469 

150344 

140304 

170382 

169347 

178.789 

211368 

166383 

SmaU 

538318 

627.640 

682;147 

660389 

633.099 

707.093 

726,461 

618368 

8rd.-HGuUle  Maigre,  Lean  Coal 
Long  Flame. 

Lwrge  or  Medium     • 

184^100 

197.607 

82,185 

68316 

56364 

48342 

693S8 

48,709 

Medium  BmaU      • 

8ar327 

384312 

243379 

205,150 

207.075 

202302 

186.096 

185,226 

SniBlt 

1377,117 

1340320 

1,654379 

1.466.288 

1.608347 

1304334 

13M,684 

^0366 

4tK.-Hou!llo  Gmsso,   Fat  CoaL 
Long  Flamo. 

Jatsq 

286,486 

9Mfim 

312303 

387.600 

452312 

484,012 

546,929 

409344 

Bmall  or  Coke 

8.617318 

3356,496 

4014^090 

8,913.208 

3392359 

4321310 

4,404322 

4388366 

Gt)t.-HouIllc  GmBse  Mar6chale, 
Smitha^  Coftl. 

Large 

44^184 

48332 

40358 

48312 

41329 

89.709 

60368 

40306 

SmaU  or  Coke 

1308,072 

1378,094 

1,984,977 

2,164305 

2,260304 

2,486385 

2.649378 

8,6U388 

•  The  ctm\  of  Belgium  is  divided  commercially  into  the  following  qualities.  Maipre,  Seam  Coal ;  Siehe,  Dry  Coal ;  and  OroBBe,  Fat  Cod.  Thess 
Wnda  we  jurnin  divided  into  Orot,  picked  large  coal;  Tout  Venant,  the  remainder  after  the  selection  of  the  GTro*.  equivalent  to  -through  and 
t  hruuff li "  coai ;  OaiUeUe,  smaller  than  the  Gto9,  but  not  less  than  six  inches  sauare ;  ifmt»,  ooal  which  passes  through  a  sieve  with  li-inoh  meshes : 
Qaiilctterie,  the  Doal  which  remains  after  the  separation  of  the  OaiUeUe  and  Mmim. 

The  following  table  has  been  constructed  from  a  series  of  tables  by  M.  Vuillemin,  as  published  by 
M,  Am^d^e  Burat  for  the  committee  of  coal  owners  in  France.  From  it  we  obtain  a  very  satisfactory 
view  of  the  French  and  Belgian  coal  produce. 

Bassin  du  Nobd. 


Tears. 


Metrical  Tons^ 
2^00  Lbe. 


Total  Value  in 
Fraocs. 


1864 
1865 
1866 
1867 
Mean 


1,845,544 
2,047,782 
2,229,463 
2,316,546 
2,109,834 


20,788,077 
24,311,133 
28,477,512 
31,539,241 
26,278,991 


Value  per  Tonne 
in  Francs. 


11.26 
11.87 
12.77 
13.61 
12.45 
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Bassin  du  Pas-de-Calais. 


Tears. 


Metrical  Tons, 
2,200  Lbs. 


1864 
1865 
1866 
1867 
Mean 


1,276,193 
1,399,850 
1,602,693 
1,612,196 
1,472,733 


Total  Value  io 
Francs. 


Value  per  Tonne 
in  Francs. 


15,484,554 
16,828,712 
21,749,619 
24,273,393 
19,584,069 


12.13 

12. 

13.50 

15. 

13.29 


Bassix  de  Mons. 


years. 


Metrical  Tons, 
2,200  Lbs. 


Total  Value  in 
Francs. 


1864 
1865 
1866 
1867 
Mean 


3,453,345 
3,584,598 
3,763,362 
3,523,270 
3,581,211 


36,605,357 

48,287,000 
49,316,200 


Value  per  Tonne 
in  Francs. 


30.60 

12.83 
13.90 
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Goal^rodi 
inBelgioi 


iUOQCl 

iom. 


Bassin  du  Centre. 


Years. 


1864 
1865 
1866 
1867 
Mean 


Metrical  Tons, 
2,200  Lbs. 


Total  Value  in 
Francs. 


1,394,737 
1,503,160 
2,417,602 
2,426,110 
1,935,402 


15,983,686 

30,075,460 
31,255,350 


Value  per  Tonne 
in  Francs. 


11.46 

12.44 

12.88 


Bassin  de  Chableboi. 


Tears. 


1864 
1865 
1866 
1867 
Mean 


Metrical  Tons, 
2,200  Lbs. 


3,822,290 
4,118,300 
3,670,190 
3,645,900 
3,814,170 


Total  Value  in 
Francs. 


38,872,269 

42,145,170 
43,050,550 


Value  per  Tonne 
in  Francs. 


10.17 

11.48 
11.80 


Bassins  du  Hainaut  (Mods,  Centre,  et  Charleroi  reunis). 


Tears. 


1864 
1865 
1866 
1867 
Mean 


Metrical  Tons, 
2,200  Lbs. 


8,650,732 
9,206,058 
9,851,424 
9,595,280 
9,330,780 


Total  Value  in 
Francs. 


91,461,312 

98,397,000 

120,507,630 

123,619,100 

108,476,260 


Value  per  Tonne 
in  Francs. 


10.54 
10.69 
12.23 
12.88 
11.62 


Countries  to  which  the  Coal  of  Belgium  is  exported. 


1859. 

1860. 

1861. 

1862. 

1868. 

1864. 

186.5. 

1866*. 

1867. 

France               •             •            . 

FHysfias 

FnuBia* 

Graod  Duchy  of  Luxemburg* 

Otherplaoesf-    - 

Tons. 
2.98^891 

145,411 
8,768 

Tons. 
3,289.894 

141.512 

8,107 

1.778 

2.901 

Tons. 
8.100,687 

148.011 

8.828 

5.126 

6.663 

Tons. 
2.094,082 

136.162 

%948 

973 

7.222 

Tons. 
2,689.834 

142,106 

2,696 

1.676 

3.046 

Tons. 
8.998.932 

156,890 

2.089 

8,412 

9.970 

Tons. 
8,290.947 

190394 

2.864 

8.294 

16,969 

Tons. 
3318.712 

187.764 

4^705 

1.917 

8,684 

Tons. 
8.4i2,416 

108,727 

8.961 

3323 

6.661 

Total 

8,039.070 

8.888392 

3.818.710 

2.840.837 

2.839.348 

8.264,248 

3,603,978 

8.971.772 

8.504308 

Export  of 
slum  coil. 


*  Not  distiiiKiilsbed  in  1869. 

t  Amongst  ue  other  places  we  find  included  England,  Spain,  Bussia,  Hans  Towns,  Bwitserland,  Turkey,  United  States,  and  BiaiiL 
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Production,  Home  Consumption,  and  Exportation  of  the  Coal  of  Belgium. 


Appendix 
Forwgn  (7), 
p.  819. 


1859. 

1860. 

1861. 

1862. 

1868. 

1864. 

1865. 

1866. 

1867. 

Production 

Tons. 
8,997,117 

Tons. 
9,489,270 

Tons. 
9377,670 

Tons. 
9,766,222 

Tons. 
10,160390 

Tons. 
10,969,078 

Tons. 
11,629468 

Tons. 
12346341 

Tom. 
12,5H(n 

Home  coimtmption 

5,906,047 

6»050,678 

0,668300 

6,917386 

7321,242 

7,694.886 

8,126^85 

8,646»6e6 

9.043;» 

Bzportfttion 

8,089.070 

8,888,(»2 

8,318,710 

2,840387 

2,839348 

8,264^248 

8,503,978 

8,971,772 

836i968 

Our  Board  of  Trade  in  1868  commenced  the  publication  of  Trade  Accounts  of  Foreign  Countriw, 
From  these  statistical  returns  we  extract  the  following : — 

Imports  into  Belgium. 


1865. 

1866. 

1867. 

1868. 

1869. 

1870. 

From  ZoUverein    -            -             - 
From  Holland            -            -        - 
From  France         ... 
From  United  Kingdom 

Tonnes. 

1,338 

708 

54,076 

17,809 

Tonnes. 
22,087 
26,709 
69,145 
61,486 

Tonnes. 
93,641 
97,687 
62,674 
169,089 

Tonnes. 
19,367 
54,445 
72,886 
101,017 

Tonnes. 

7,844 

25,844 

74,715 

117,887 

Tonnes. 

Total  - 

73,931 

179,427 

423,006 

247,743 

226,893 

— 

Exports 

from  Belgium 

r. 

1865. 

1866. 

1867. 

1868. 

1869 

Total  Quantity 

Tons. 
3,567,687 

Tons. 
3,971,772 

Tons. 
3,564,364 

Tons. 
3,754,645 

Tons. 
3,674,330 

Of  this  to  France      - 

3,350,782 

3,818,712 

3,442,226 

3,607,721 

3,523,883 

A  detailed  table  of  the  total  production  of  Belgium  will  be  found  in  the  Appendix,  and  the  exports 
since  1816. 

Those  returns  are  not  in  agreement  with  the  returns  given  by  the  Bemeignements  StatisHgttes  of 
Belgium ;  it  is  presumed  that  they  are  made  up  to  a  different  date ;  they  are,  however,  sufficiently 
close  to  show  the  real  progress  of  the  coal  industry.  The  following  note  from  La  Houile  confirms 
the  above. 

"  Our  exportations  of  mineral  combustibles  have  ceased  their  retrograde  movement,  since  they 
exceeded  by  194,314  tons  of  coal  and  28,068  tons  of  coke  those  of  1867.  According  to  the  Moniteur 
Bdge,  th^e  various  destinations  of  the  exportations  of  coal  and  coke  during  the  last  three  years  are 
thus  exhibited : — 

Coal. 


1866. 

1867. 

1868. 

Tons. 

Tons. 

Tons. 

France            .            -            . 

3,818,712 

3,442,416 

3,611,721 

Netherlands        -            -        - 

137,751 

108,727 

127,624 

Zollverein       -            -            - 

6,622 

6,504 

12,806 

Russia    -            -            -        - 

.      947 

1,324 

1,475 

Switzerland    -            -            - 

794 

11 

— 

Turkey  -            -            -        - 

— 

1,299 

600 

Other  Destinations      - 
Total  - 

6,946 

4,027 

4,396 

3,971,772 

3,564,308 

3,758,622 

Coke. 


1866. 

1867. 

1868. 

France 

Zollreiein          -           -        - 

Netherlanda   - 

Other  DestinatioiiB 

Total 

Tons. 

511,132 

35,615 

867 

440 

Tona. 
390,097 
126,482 
819 

Ton*. 

382,649 

206,293 

434 

590 

547,664 

616,898 

o39,96o 
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GERMANY. 

The  Germanic  Union,  the  ZoUverein,  embraces  tae  fo.  lowing  principal  coalbeds : — 

/^Saxony. 
German  States  <  Bavaria. 

i^Duchy  of  Hesse. 
rLa  Ruhr,  in  Westphalia* 
Prussian  States  <  Silesia. 

vSaarbriick,  and  provinces  of  the  Bas  Rhin. 

The  true  coal  of  Prussian  Silesia  stretches  for  a  distance  of  seventeen  leagues.  The  most  recent 
information  we  have  been  able  to  obtain  as  to  its  production  would  appear  to  give  above  860,000 
English  tons.  The  coalfields  of  Westphalia  were  described  by  Sedgwick  and  Murchison  in  1840.  The 
productive  coalbeds  are  on  the  right  bank  of  the  Rhine,  and  possess  many  features  in  common  with  the 
English  coalfields.  Bituminous  wood  and  lignite  or  brown  coal  occur  extensively  in  some  districts. 
The  coal  basin  of  Saarbriick,  a  Rhenish  province  belonging  to  Prussia,  has  thus  been  described  by 
Humboldt,  chiefly  from  a  communication  received  from  M.  Von  Dechen : — 

''  The  depth  ot  the  coal  measures  at  Mont  St  Gilles,  Li^ge,  I  have  estimated  at  3,650  feet  below  the 
surface,  and  3,250  feet  below  the  sea  level.  The  coal  basin  at  Mons  lies  fidly  1,750  feet  deeper. 
These  depressions,  however,  are  trifling,  when  compared  with  that  of  the  coal  strata  of  the  Saar  rivers 
(Saarbriick).  After  repeated  trials,  I  have  found  that  the  lowest  coal  strata  known  in  the  county  of 
Duttweiler,  near  Bettingen,  north-eastward  from  Saar-louis,  dip  19,406  feet,  and  20,656  under  the 
level  of  the  sea." 

The  coal  of  the  valley  of  the  Glane  is  bituminous,  and  of  good  quality ;  it  is  procurable  at  a  depth  of 
112  feet,  and  the  seam  is  about  two  feet  in  thickness.  About  50,000  tons  annua%  are  produced  from 
fliis  valley.  Coal  is  found  in  Wurtembur^,  but  not  much  worked.  In  Saxony  are  extensive  mines  of 
bituminous  coal;  at  Schonfield,  near  Zivickau,  the  coal  alternates  with  porphyry.  Near  Dresden  a 
bituminous  coal  is  also  worked,  and  the  coke  manufactured  from  it  is  used  in  tne  metallurgical  works 
at  Freiburg. 

Electoral  Hesse  produces  little  beyond  lignite.  In  Hesse  Cassel  some  bituminous  coal  i^  worked, 
but  to  a  very  inconsiderable  extent  Real  stone  coal  is  only  as  yet  produced  in  the  county  of  Schaum- 
burg.    It  is  rich  in  beds  of  brown  coal. 

In  the  TTmnngertDold  or  Thuringian  forest  some  coal  is  produced. 

The  following  is  a  list  of  the  coal  basins  and  their  situations : — 

1.  Bassin  de  la  Worm,  or  de  Kohl-'j 

scheider.  f  Both  situated  on  the  len^hening  of  the 

2.  Bassin  de   Flnde,    or   d'Esch-  ^     Belgian  circle,  near  the  Bassin  de  Libge. 

weiler.  J 

3.  Bassin  de  Sarrebruck. 

4.  Bassin  de  la  For6t- Noire.     In  the  Grand  Duchy  of  Baden. 

5.  Bassin  de  la  WestphaUa  or  de  la  Ruhr. 

6.  Le  Bassin  d'Ibbenburen. 

7.  Bassin  de  Kesberg.    Near  Osnabruck. 

8.  Bassin  d'llefeld.    To  the  south  of  the  Hartz. 

^Q*  >Les  Bassins  de  Wettin,  Lobejun,  and  Plotz. 

11.  Thuringerwald.    Near  Manebach. 

12.  Gelberg.    Near  Umenau. 

13.  Mordflech.    Near  Groldlauter. 

14.  De  Crock.  ^ 

15.  Stockeim  et  Neuhaus.  >In  the  Upper  Pfalz  of  Bavaria. 

16.  Erbendorf.  ) 

17.  Bassin  de  Zwickau-Chemnitz.    In  Saxony. 

18.  Bassin  de  Flohaer. 

19.  Bassin  de  Plauen.    Near  Dresden. 

20.  Schonfield.     Near  Altenburg. 

21.  Brandau.    In  Bohemia. 

22.  Bassin  de  Radmitz.    In  Bohemia. 

23.  Bassin  de  Pilsen. 

24.  Bassin  de  Schlan-Rakonitz. 

25.  Bassin  de  la  Basse  Sil^sie.    In  Bohemia. 

26.  Bassin  de  la  Haute  Silesie.    Partly  in  Prussia  and  partly  in  Austria. 

27.  Bassin  de  Mahr-Ostrau. 

28.  Bassin  de  Rossitz.     In  Moravia. 

PRUSSIA. 

The  coal  pits  of  the  most  importance  are  in  the  Rhenish  provinces  and  Westphalia,  in  the  western 
parts  of  Prussia,  as  well  as  in  the  province  of  Silesia.  Among  the  coal  basins  there  are  three  of 
importance ;  these  are  the  basins  of  Upper  Silesia,  of  the  Ruhr,  and  the  Saar.  Two  other  basins,  near 
Waldenburg,  in  Lower  Silesia,  and  near  Aix-la-Chapelle,  in  the  Rhenish  province,  are  less  consider- 
able. The  basins  of  Wellin  and  Lobejun  in  the  province  of  Saxony,  and  of  Ibbenburen  in  the  northern 
Dart  of  Westphalia,  are  of  less  extent.  There  is  also  some  coal  mining,  but  inconsiderable,  near 
Minden,  on  the  Weser,  in  Wealdenthon,  and  near  Lowenburg  in  Silesia. 

The  brown  coal  of  most  importance  is  found  in  the  eastern  part  of  the  country ;  that  is,  in  the 
provinces  of  Saxony  and  Brandenburg.  There  this  lignite  is  exceedingly  useful,  as  coals  are  exces- 
sively dear^  owing  to  the  cost  of  transporting  them  so  great  a  distance.  \ 
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WeBtphalia  and 
the  Ruhr  Basin. 


The  coal  pits  of  the  river  Ruhr  extend  over  ten  miles  in  length  on  the  Lower  Rhine.  This  country 
supplies  almost  half  of  the  coal  produce,  and  it  sends  supplies  to  Alsatia  and  Switzerland,  to  Bavaria 
and  Thuringia,  to  Berlin  and  the  seaports  of  the  Hanseatic  Forms,  as  well  as  to  Holland. 

The  following,  from  an  article  on  "Westphalia  and  the  Ruhr  Basin,"  by  Mr.  T.  E-  diffe  Leslie 
contains  most  valuable  information :— * 

"Twenty  years  ago  the  Ruhr  Basin  was  nowhere  in  the  industrial  race;  now  it  produces  nearly  half 
as  much  coal' as  the  great  northern  coalfield  of  England.  Twenty  years  ago  it  had  only  just  completed 
a  single  line  of  railway ;  now  the  basin  is  a  network  of  branches,  connecting  not  only  the  towns,  but 
the  principal  "manufactories  and  collieries  with  the  three  main  lines  which  traverse  it  The  folbwing 
figures  show  the  rate  at  which  the  production  of  coal  has  advanced : — 


Date. 

English  tons-t 

Date. 

English  tons-t 

1851 

1,771,454 

1860 

4,276,254 

1852 

1,921.962 

1861 

4,964,621 

1853 

2,146,275 

1862 

5,701,201 

1854 

2,670,099 

1863 

6,300,981 

1855 

3,252,323 

1864 

8,146,433 

1856 

3,510,502 

1865 

9,276,685 

1857 

3,635,256 

1866 

9,329.503 

1858 

3,898,502 

1867 

10,526,015 

1859 

3,793,356 

"  The  immense  increase  of  production  shown  in  these  figures  is  mainly  attributable  to  the  introduc- 
tion of  railways  and  the  low  charge  for  the  carriage  of  coal.  Down  to  1851  the  Ruhr  and  the  Rhine 
were  the  only  means  of  transport  in  districts  beyond  the  immediate  neighbourhood  of  the  collieries,  aod 
the  greater  part  of  the  coal  was  of  an  inferior  kind,  raised  where  it  came  to  the  surface  by  small 
collieries  along  the  Ruhr.  In  1851  the  Cologne-Minden  Railway  came  into  use  for  the  transport  of 
ocal,  and  led  not  only  to  deep-pit  sinking,  and  the  discovery  of  seams  of  superior  coal  in  other  parts  of 
the  basin,  but  also  to  the  establishment  of  ironworks  and  other  manufactures,  affording  a  local  market 
for  tiie  coal.  To  this  local  market,  down  to  1869,  it  was  in  a  great  measure  confined.  In  that  year  the 
charge  for  railway  carriage  of  coal  for  long  distances  was  reduced  to  one  pfennig  per  centner  (a  fifth  of 
a  farthing  per  100  lbs.)  per  German  mile,t  and  the  above  figures  show  the  subseouent  increase  ofpro- 
duction.  The  railways  and  coal  mines  render  each  other  reciprocal  service;  the  carriage  of  West- 
phalian  coal  is  now  one  of  the  most  important  branches  of  traffic  on  several  of  the  chief  Prussian  lines, 
and  the  low  rates  at  which  it  is  carried  enable  it  to  find  a  distant  market  The  projected  reduction  of 
the  rate  for  the  transport  of  iron  ore  to  the  same  tarifi'  as  that  for  coal,  when  carried  into  effect,  will 
greatly  augment  the  market  for  coal  as  well  as  for  manufacture  of  iron.  Until  the  last  few  years  the 
Ruhr  Basin  excelled  only  in  the  manufacture  of  steel ;  but  its  iron  manufactures  are  now  of  the  highest 
quality." 

The  Westphalian  coalfield  is  stated  to  be  at  least  400  square  miles  in  extent.  The  number  of  work- 
able seams  are  from  60  to  80,  and  the  average  thickness  of  coal  is  about  200  feet  The  coal  is  of  good 
quality,  as  the  analysis  of  Essen  coal  shows : — 

Carbon  88-08,  hydrogen  5-00,  nitrogen  1*39,  oxygen  3*12,  sulphur  1*06,  ashes  1'85  =  100. 

Mr.  Consul  General  J.  A.  Crowe,  in  his  Report  on  the  Trade  of  the  Rhenish  Provinces  and  West- 
phalia, gives"  the  following : — 

The  coalfields  of  the  Ruhr  extend  over  a  surface  of  115  square  miles,  and  are  supposed  to  contam 
40,000  million  tons  of  fuel.  They  are  comprised  chiefly  in  the  Government  districts  of  Duisburg, 
Essen,  Bochum,  Dortmund,  and  Hamm.  The  rapid  increase  of  their  production  may  be  seen  by  a 
glance  at  the  following  table : — 

British 
Tons. 


1855  - 
1856 
1857  - 
1858 
1869  - 
1860 
1861  - 
1862 
1863  - 
1864 
1865  - 
1866 


8,252,223 

3,510,501 

3,635,256 

3,898,502 

8,793,355 

4,276,253. 

4,964,621 

5,701,201 

6,300,318 

7,474,935 

8,535,614, 

8,583,362 


Increase  since  1855  1,024,030  tons. 


Increase  since  1860  4,259,861  tons. 


♦  Fortnightly  Review,  No.  XXVII.    March  1st,  1869. 

f  The  Prusaian  tonne  is  a  measure  of  capacity,  and  varies  therefore  in  weight  as  applied  to  difierent  articles— coal  and  iix»D,fer 
example.  The  quantity  of  coal  in  a  tonne  is  about  one-fifth  of  an  English  ton.  In  some  of  the  reports  in  English  blae-books'the 
tonne  is  translated  "  ton,"  which  may  mislead  readers. 

%  The  German  mile  is  about  4}  English. 
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Sairebruck. 


Total  Qoantity 
produced. 

Quantity  sold. 

Value  of  Sales  in  Fnmca. 

Tean. 

Prussia. 

Zollverein. 

Suisse. 

France. 

1868 
1864 
1865 
1866 

Tons. 
2,157,879 
2,551,129 
2,821,695 
2,951,034 

Tons. 
1,944,884 
2,307,257 
2,490,418 
2,612,328 

494,421 
576,078 
703,776 
682,185 

445,270 

.     674,596 

574,371 

637,361 

78,966 
116,278 
125,709 
119;030 

961,589 
1,082,256 
1,131,843 
1,321,254 

M.  Vuillemin  gives  the  following  as  the  result  of  the  workings  for  four  years 

Bassin  D£  Sarrebruck. 


Years. 


Metrical  Tons, 
2,200  Lbs. 


1864 
1865 
1866 
1867 
Mean 


2,597,516 
2,872,999 
3,004,690 
3,171,125 
2,911,582 


Value  in  Francs. 


24,011,048 
27,638,250 
32,841,262 
33,994,460 
29,621,255 


Valae  per  Tonne 
in  Francs. 


9*24 

9-62 

10-93 

10-72 

1017 


Bassin  de  la  Ruhr  (District  de  Dormund). 


Years. 


1864 
1865 
1866 
1867 
Mean 


Metrical  Tons, 
2,200  Lbs. 


8,146,433 
9,165,675 
9,291,250 
10,366,035 
9,242,348 


Value  in  Francs. 


Value  per  Tonne 
in  Francs. 


49,856,170 
62,693,217 


612 
6-84 


Mr.  Lowther  in  his  Report  remarks,  "  The  western  parts  of  Prussia  are  so  richly  furnished  with 
**  mineral  fuels,  particularly  coals,  that  they  do  not  depend  for  their  supply  on  foreign  countries,  but 
**  rather  give  up  a  great  part  of  their  coal  produce  to  the  latter.  The  eastern  provinces  of  the  state 
•*  have  to  look  to  the  import  of  foreign  coal,  partly  from  Westphalia,  partly  from  foreign  countries. 

"  This  is  particularly  the  case  witn  countries  on  the  Baltic,  which  receive  by  sea  coal  cheaper  from 
*^  British  harbours  than  from  distant  inland  mining  districts.  The  provinces  of  Saxony  and  Branden- 
*'  burg,  particularly  when  near  the  watercourses  of  the  Elbe,  receive  important  quantities  of  Britbh 
**  coal  and  Bavarian  brojvn  coal,  as  well  as  great  imports  of  coal  by  railway  from  the  pits  of  Zwickan 
'•  and  Chemnitz  in  the  neighbouring  kingdom  of  Saxony ;  these  pits  are  daily  improving  in  extent  and 
«  value." 

In  1860  the  central  bureau  of  the  Verein  at  Berlin  published  abstracts  of  the  produce  of  coals  in  caiiofthe 
the  territory  of  the  ZoUverein,  and  included  in  those  returns  the  imports,  exports,  and  home  ssoUverein. 
consumption. 

Produce,  Import,  and  Export  of  Coal  in  the  territory  of  the  ZoUverein  in  Metrical  Tons. 


1860. 

1861. 

1862. 

1863. 

1864. 

Produce         -            -            -        - 
Import     -            -            - 

Tons. 
12,347,828 
755,082 

Tons. 
14,133,048 
871,299 

Tons. 
15,576,278 
894,893 

Tons. 
17,000,000 
925,900 

Tons. 
19,500,000 
733,228 

Total   - 
Of  which  exported 

13,102,910 
1,810,472 

15,004,347 
2,074,906 

16,471,171 
2,107,384 

17,925,900 
2,078,890 

20,233,228 
2,233,228 

Remaining  for  Home  Consumption 

11,292,438 

12,929,441 

14,363,787 

15,847,010 

18,000,000 

Of  the  Imports  there  were  probably 
of  British  origin     -            -         - 

732,133 

843,360 

864,390 

903,557 

643,088 

There  is  some  uncertainty  about  these  retumii,  which 
official  return  of  the  ZoUverein  gives  as  follows : — 

there  is  some  difficulty  in 

reconciling.   An 

Years. 

Coal. 

lignite. 

1861 
1862 
1863 

Tons. 
14,133,098 
15,576,278 
16,906,707 

Tons. 
4,622,312 
5,084,399 
5,459,494 

18483.    Vol.m. 
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ZoUveTein  ooal. 


In  the  following  table  is  shown  the  produce  of  coal  and  brown  coal  during  the  years  1838  to  1861  in 
Prussia,  as  well  as  the  import  and  export  of  coal  to  and  from  states  not  belonging  to  the  Zollverein 
across  the  Prussian  frontier. 


PrusttMQ  IXjiilj 


1838-41. 

1842-46. 

1847-51. 

1851-56. 

1857-61. 

1862. 

1863. 

1864. 

Total  production  of  Coal  \ 
and  Brown  Coal  -        -  J 
Import  of  Coal 

Tons. 
2,901,713 
150,963 

Tons. 

3,817,190 

242,534 

Tons. 

5,027,690 

380,031 

Tons. 
8,571,070 
490,115 

Tons. 
13,037,015 
658,388 

Tons. 
16,903,520 
684,832 

Tons. 
18,880,779 
709,983 

Tons. 
21,197,26« 

Total 
Export  of  Coal      - 

3,052,676 
377,049 

4,059,724 
385,019 

5,416,721 
467,285 

9,061,185 
945,744 

13,695,403 
1,649,886 

17,588,352 
1,866,205 

19,040,762 
1,880,927 

— 

Remaining  for  Home  Con- 1 
sumption  -          -        -j 

2,675,627 

3,674,705 

4,949,436 

8,115,441 

12,046,017 

15,722,147 

17,169,835 

— 

The  following  letter  from  Lord  Clarendon  to  Mr.  E.  Hussey  Vivian,  and  its  enclosure,  bears  directly 
upon  the  subject  under  consideration. 
SiE,  Foreign  Office,  July  7th,  1869. 

I  am  directed  by  the  Earl  of  Clarendon  to  transmit  to  you,  for  the  information  of  the  Coal 
Enquiry  Commission,  a  copy  of  an  article  received  from  Her  Majesty's  ambassador  at  Berlin  giving 
a  statistical  account  of  the  coal  trade  between  Great  Britain  and  the  North  German  Confederation. 

This  article  appeared  in  the  ^'  North  German  Correspondent,"  and  the  information  it  contains  is 
taken  from  an  official  source. 

I  am,  Sir, 
Your  most  obedient  humble  Servant, 
Hussey  Vivian,  Esq.,  M.P.,  Charles  Speing  Ricb. 

House  of  Commons. 

*^  Statistics. 

^^  The  consumption  of  English  coals  in  Berlin  and  the  Prussian  inland  provinces  has  for  some  years 
past  shown  a  gradual  diminution,  owing  to  the  increasing  use  of  Silesian  and  Saxon  (Zwickau)  coals. 
fTotwithstanding  this,  the  whole  impoitation  of  English  coals  into  the  Zollverein  from  1857  till  1867 
shows  an  augmentation  of  4,418,300  cent,  or  22  per  cent,  an  increase  entirely  owing  to  the  very  large 
consumption  of  these  coals  in  the  maritime  provinces  of  Prussia,  which  can  procure  them  cheaper  by 
sea  from  England  than  from  the  interior  or  from  Saxony  by  land  carrirge.  In  the  ports  of  the  North- 
German  Confederation,  English  coals  are  yearly  becoming  more  important  as  an  article  of  commerce. 
In  1867  Liibeck  imported  22,299  tons;  Memel,  35,319  ;  Neufahrwasser,  16,840;  or,  together,  74,458 
tons  of  English  coals ;  and  there  is  not  a  single  Baltic  port  in  which  their  purchase  and  sale  do  not  give 
rise  to  large  transactions  every  year. 

'^  The  Staats- Anzeiger  collates  the  quantities  of  coals  raised  in  England  and  Prussia  respectively 
during  the  years  1867  and  1868.  In  Great  Britain,  in  the  former  year,  3,195  coal  pits,  with  333,116 
workmen,  produced  105,078,000  tons,  or  2,133,083,000  Zollcentners.  In  1868  the  production  had 
fallen  to  104,000,000  of  tons,  or  2,121,000,000  Zollcent,  while  the  number  of  pits  had  risen  to  3,291 
and  that  of  the  miners  to  346,820.  In  Prussia,  during  the  year  1867,  426  pits,  with  102,773  workmen, 
produced  420^571,116  cent  coals,  and  in  1868,  with  106,348  men,  they  yielded  454,486,660  cent  While 
the  coal  production  of  Great  Britain,  in  the  year  1854,  was  ten  times  greater  than  that  of  Prussia, 
being  64,061^000  tons,  or  1,312,618,300  cent  against  136,225,096  cent,  in  1867  it  was  only  five  times 
as  great,  and  in  1868  only  4'6  times.  Leaving  out  of  account  the  recent  territorial  acquisitions  of 
Prussia,  we  find  the  production  of  coals  in  the  old  provinces  amounted,  in  1868,  to  4'7  of  that  of  Great 
Britain.  While  the  amount  of  coals  raised  in  the  latter  country  from  1854  to  1868  increased  by 
40,000,000  of  tons  (812,000,000  centners),  or  62  per  cent,  it  rose  in  the  old  Prussian  provinces  to  no 
less  than  310,379,729  centners,  or  227*8  per  cent  The  average  yield  of  a  coal  pit  in  Great  Britam, 
in  1867,  was  667,000  centners,  and  in  1868,  644,000  cent;  in  Prussia  it  was  987,000  cent  in  1867, 
and  1,067,000  cent  in  1868.  On  the  other  hand,  the  average  quantity  raised  by  each  miner  in  the 
two  years  was  6,398  and  6,116  cent  in  Great  Britain,  and  4,092  and  4,273  cent  or  43  per  cent  less  in 
Prussia.  The  proportion  of  accidental  deaths  of  miners  in  1867  was  1  in  280,  and  for  every  1,792,499 
cent,  coals  produced  in  Great  Britain ;  in  Prussia  1  man  in  352*5,  and  for  every  1,440,157  cent,  raised. 
Of  the  entire  accidents  in  British  mines  in  1867,  24*03  per  cent  were  caused  by  explosions,  against 
13"31  in  Prussian  pits;  37*73  per  cent,  against  36*13  in  Prussia,  by  earth  slips ;  17*73  per  cent  against 
25"26  in  Prussia,  by  other  accidents  under  ground  ;  7'40  per  cent  against  3*07  by  accidents  above 
ground  ;  and  13'11  per  cent  against  22*18  by  accidents  in  the  shafts." 

A  report  made  upon  the  subject  of  coal,  quoted  by  Mr.  Lowther  in  his  Commercial  Report  to  the 
Foreign  Office  gives  as  follows  the  average  production  of  coal  and  brown  coal  in  Prussia. 

Metrical  TonneD. 
.       2,901,713 

-  3,817,190 

-  5,027,690 

-  8,571,070 

-  18,037,015 

-  16,903,520 

-  18,330,779 

-  21,197,266 

This  shows  that  the  workings  of  the  collieries  of  Prussia  are  continually  increasing.  The  year  1864 
shows  an  increase  of  two  and  a  half  times  greater  than  the  middle  of  1852-56,  and  four  times  more 
than  that  of  the  middle  of  1847-51,  and  more  than  seven  times  the  medium  produce  of  1888-41. 


In  four  years 

1838-41 

In  five  years. 

1842-46 

,9 

1847- 

-51 

yy 

1852- 

-56 

yy 

1867- 

-61 

In  1862      n 

m 

In  1863 

- 

In  1864      - 

- 
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From  1852  to  1862  the  produce  was  doubled,  and  from  1847-51  to  1864  the  quantity  of  coal  was 

A  table  given  in  Appendix  shows  how  the  above  was  obtained,  and  its  value  at  the  pit's  mouth*  Foreign. ' 

The  following  statement  of  production  of  coal  in  Prussia  in  1855  and  1865  shows  that  in  ten  years  p-2«>- 
there  has  been  the  remarkable  increase  of  upwards  of  10,000,000  tons. 


Name  of  Place. 

1855. 

1865. 

Increase. 

Tons. 

Tons. 

Tons. 

Westphalie      - 

3,433,718 

9,002,026 

5,568,308 

Sil^sie 

1,797,959 

4,227,830 

2,429,871 

Sarrebruck     «■            -        - 

1,502,580 

2,896,142 

1,393,562 

Waldenburg 

564,191 

1,186,526 

682,335 

Aix-la-Chapelle 

553,634 

767,250 

213,616 

Ibbenbaeren 

49,696 

99,098 

49,696 

Wettin  et  Lobejun 

43,116 

71,401 

28,285 

Minden        -            -            - 
Total  - 

18,169 

9,821 

— 

7,963,063 

18,260,094 

10,297,031 

In  a  work  on  the  coal  trade  of  this  country  we  find  a  return  of  the  production  of  coal  in  Prussia 
in  1837  as  2,078,696  tons;  in  1838  at  2,808,368  tons  ;  and  in  1889  at  2,442,632  tons.  We  imagine 
this  includes  brown  coal.* 

The  Produce  of  the  Prussian  Coal  Fields  from  1837  to  1863  is  from  the  official  return. 


Goal 

Brown  Coal. 

Total 

Tears. 

of  Coal  and 

Silesian. 

Rhenish 

Westphalia 

Total 

Brown  Coal. 

Proyinces. 

and  Saxony. 

of  Coal. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

1837 

i— 

— 

1,559,021 

391,894 

1,950,915 

1857 

2,361,164 

1,917,508 

2,825,885 

7,104,557 

2,736,663 

9,841,220 

1858 

2,725,600 

2,048,460 

3,038,911 

7,812,971 

2,908,352 

10,721,323 

1859 

2,489,083 

1,849,696 

1,959,388 

7,290,627 

3,052,446 

10,343,073 

1860 

2,613,375 

2,068,843 

3,310,325 

7,992,543 

3,153,294 

11,145,837 

1861 

3,758,478 

2,235,903 

3,840,062 

8,834,438 

3,320,572 

12,155,010 

1862 

3,184,539 

2,230,573 

4,394,058 

9,809,170 

3,681,896 

13,491,060 

1863 

3,581,866 

2,333,182 

4,833,637 

10,748,685 

4,003,044 

14,751,729 

Average  price  of  coal  at  the  pit 


s,    d. 

5     7|  per  ton. 
2    9}       „ 


Fmssia. 

Centner. 

Statute. 

100  Metrical 

Pounds. 

Tons. 

^1867 

420,571,116 

21,310,188 

Coal           -^  1868      - 
L1869 

454,630,648 

23,035,972 

» 

475,221,881 

24,123,970 

fl867 

110,277,562 

5,587,719 

Brown  Coal<  1868      - 

112,046,463 

5,677,398 

[1869 

120,293,754 

6,005,062 

The  following  statement  from  the  Engineer  so  fully  sets  forth  the  present  position  of  Germany  in 
respect  of  its  coal  that  we  deem  it  worthy  of  preservation  in  those  pages : — 

Coal  seems  destined  to  play  a  prominent  part  in  future  years  m  Germany.  This  is  shown  by  the 
great  and  continuous  increase  in  the  production  year  by  year  during  the  memorable  sixth  decade  of  the 
present  century.  Commencing  with  1860  and  ending  with  1869,  both  inclusive,  the  yearly  production 
of  coal  in  Germany  was  as  foflows:— 1860,  12,347,828  tons;  1861,  14,133,048  tons;  1862,  15,576,278 
tons;  1863,  16,906,707  tons;  1864,  19,408,982  tons;  1865,  21,794,705  tons;  1866,  21,629,746  tons; 
1867,  23,738,327  tons;  1868,  26,704,768  tons;  1869,  26,774,868  tons.  In  other  words,  Germany 
would  seem  to  have  raised  in  1869  double  as  much  coal  as  France,  and  about  one  fourth  as  much  coal 
as  Chreat  Britain.  The  Germans  are  still  very  far  behind  us  in  the  matter  of  coal  mining,  but  they 
would  appear  to  have  now  broken  ground  in  earnest  If  we  compare  the  production  of  1869  with  that 
of  1860  we  see  an  increase  of  14,426,640  tons,  or  117  per  cent  Coal  seems  to  have  been  rather  cheaper 
in  Gerniany  in  1869  than  in  1860,  since  wlule  the  mcrease  in  the  production  was  117  per  cent  the 
increase  in  the  value  was  only  97  per  cent.  In  the  production  of  1869  Prussia  was  represented  by 
23,761,094  tons)  or  88'70  per  cent ;  Saxony  by  2,584,292  tons,  or  9*60  per  cent ;  Bavaria  by  340,571 
tons,  or  1'30  per  cent. ;  and  the  other  states  of  the  ZoUverein  by  88,411  tons,  or  0'40  per  cent  In 
coal,  as  in  war,  Prussia  thus  stands  foremost  among  the  nations  forming  the  ZoUverein ;  and  in  coal 
legislation,  as  in  war  making,  Prussia  can  probably  do  pretty  much  as  she  likes.     It  would  appear  that 


•  Dnzm  on  the  Coal  Trade. 
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the  quantity  of  coal  exported  in  1869  from  the  Zollverein  was  8,984,828  tons,  or  14*90  per  cent  of  the 
whole  extraction.  In  the  total  of  3,984,828  tons  France  figured  for  1,720,614  tons,  or  48*20  per  cent; 
and  the  Low  Countries  were  represented  by  1,259,159  tons,  or  81*60  per  cent  The  quantity  of  coal 
imported  into  the  Zollverein  in  1869  was  1,856,149  tons,  of  which  401,492  tons,  or  21*60  per  cent^  came 
from  Belgium,  while  25,880  tons,  or  1*40  jjer  cent,  were  obtained  from  France.  Adding  to  the 
indigenous  coal  production  of  the  Zollverein  in  1869  the  amount  of  the  coal  imported,  and  deducting 
from  the  total  the  quantity  exported,  we  find  that  the  consumption  of  coal  in  the  Zollverein  in  1869  was 
24,645,689  tons.  Of  this  consumption  the  Zollverein  itself  supplied  924  per  cent,  while  foreign  imports 
made  good  the  remaining  74  per  cent.  On  making  a  corresponding  calculation  for  1860  we  find  that 
in  that  year  the  coal  consumption  of  the  Zollverein  was  11,292,437  tons;  the  consumption  of  1869 
accordingly  presented  an  increase  of  18,352,252  tons,  or  about  118  per  cent  In  1860  the  coal  con- 
sumption of  the  Zollverein  was  6}  cwt  per  head  of  the  population ;  in  1869  it  had  grown  to  12J^  cwt  per 
head  of  the  population.  An  increase  of  6^  cwt  per  head  would  thus  seem  to  have  been  established  in 
the  ten  years  ;  in  other  words,  the  coal  consumption  of  the  Zollverein  increased  during  the  decade  to 
the  extent  of  914  per  cent,  while  the  population  only  increased  in  the  same  period  to  the  extent  of  14^ 
per  cent 

DUCHY  OF  NASSAU. 

Goal  of  Nassau.  The  total  yield  of  coal  amounted  in  the  year  1864  to  1,032,000  centners  (the  centner  equals  50 
kilogrammes.) 

Of  this  amount,  the  home  consumption  represented  659,000  centners,  and  the  quantity  exported 
873,000  centners. 

The  following  are  the  different  varieties  of  coal  in  the  Duchv : — 

Biquitf  a  bituminous  wood  preserving  in  a  complete  form  tne  component  parts  of  wood,  of  light  or 
dark  brown  colour,  in  contiguous  layers,  or  more  frequently  irregularly  mingled  with  the  other  varieties 
of  coal. 

Paeudoliffnitj  a  species  of  coal  wherein  the  component  parts  of  wood  are  more  obliterated  and 
concealed.  The  "  PseudoUmits "  have  the  appearance  of  masses  of  earth  in  the  coal  shaft,  which 
masses,  when  recently  detached,  present  a  dull  edge  of  earth,  but  which,  when  brought  in  contact 
with  the  atmosphere,  take  a  compact  form,  and  assumes  a  shelly  edge,  having  the  lustre  of  wax. 

On  further  removing  the  component  parts  of  wood,  the  true  "  earth  coal "  shows  itself ;  but  partly 
owing  to  the  presence  of  clayey  substances,  to  considerable  quantities  of  pulvurent  limeclay,  and  to  the 
difficulty  which  attends  its  ignition,  it  is  unserviceable,  and  consequently  cannot  be  utilized  in  workii^ 
the  mine. 

MeerhoM  (lit.  sea  coal).  A  miry  earth  coal,  more  resembling  turf,  but  containing  little  pmvurent 
limeclay.  The  Reichelsheimer  coal  may  principally  be  classified  under  this  category.  That  coal, 
however,  contains  a  large  quantity  of  "  Biquit*' 

Blatter  Niohl  {lit  lei?  coal).  A  dark  coloured  aggregate  of  decomposed  leaves. 

SAXONY. 


Coal  produced. 

CoaL 

Brown  Coal. 

Tons. 

Tons. 

1859 

1,355,619 

300,439 

1860 

1,463,398 

320,632 

1861 

1,689,018 

369,182 

1862 

1,730,216 

399,740 

1863 

1,902,175 

428,615 

The  Grand  Duchies  of  Hesse  and  Nassau  produced,  in  1864,  of  lignite — 

Nassau 46,071  tons. 

Hesse   -----    83,225    „ 


Goal  of  Electoral 
Hesae. 


Total  -  -     79,296 

Electoral  Hesse  in  1865. 


Province  or  District 


Conntj  of  Schaumhuig 
Province  of  Lower  Hesse 

„  Upper  Hesse 

„  Fulda 

Total 


Coal. 


Tona. 
308,150 


308,150 


lignite. 


Tons. 

125,500 

43,750 

1,350 


170,600 


A  pictorial  map,  showinsr  the  production,  consumption,  and  circulation  of  coal,  enables  us  to  trace 
the  lines  of  distribution  of  British  coal. 

The  largest  proportion  of  British  coal  reaches  Prussia  by  Hamburg,  from  whence  about  half  passes  to 
Berlin;  of  the  remainder,  Magdeburg  receives  a  considerable  proportion ;  and  a  thin  stream  passes  or 
to  Weimar  and  Erfurt ;  another  branch  passing  to  Wittenben?  and  on  to  Riesa.  From  the  coast 
some  sroidl  quantities  reach  Bremen,  Varel,  Emden,  and  Leer.  Copenhagen  receives  coal,  of  which  one 
small  division  passes  to  Stralsund;  a  larger  portion  goes  to  Stettin,  and  on  to  Berlin.  Memel,  Tilsit, 
Konigsberg,  and  Gumbimen  receive  British  coal  in  small  quantities.  A  portion  passes  from  Danzig 
to  Marienwerder.  Bromberg,  Landsberg,  and  Posen  receive  some  ;  and  a  very  small  quantity  passes 
to  Eonin. 


Digitized  by 


Google 


GOAL  PBODUCTION  OF  FOBEIG^  COUNTRIES 


221 


GRAND  DUCHY  OF  BADEN. 

There  are  at  present  only  three  coal  mines  in  the  Grand  Duchjr  of  Baden  ;  one  at  Berghaupten  in  bSSv  S^on. 
the  district  (Bezirksamt)  of  Gengenbach,  another  at  Zunsweier,  m  the  district  of  OffenEurg,  and  a 
third  at  Diersburg  in  the  same  district 

The  quantity  of  coal  (anthracite)  extracted  from  these  mines  was  as  follows : — 


From 


Berghaupten 
Hunsweier  and  Diersburg 

Total 


1860. 

1861. 

^      1862. 

1863. 

1864. 

Tons. 
3,166 
7,604 

Tons. 
1,677 
6,843 

Tons. 
,       1,816 
7,685 

Tons. 
1,854 
7,947 

Tons. 
3,040 
9,463 

10,770 

8,520 

9,501 

9,801 

12,503 

The  official  returns  of  the  produce  of  the  Grand  Duchy  gave  the  following : — 

Tons. 

1860 10,619 

1861 -      8,407 

1862 9,375 

1868 9,672 

1864 12,338 

BAVARIA. 

Coal  and  brown  coal  are  produced  in  Bavaria,  from  Amberg,  Bodenmais,  Bodenwohr,  Konigshiitte,  OoaiofBaTwU. 
Kissingen,  Munich,  Southofen,  Steben,  Wunsiedel,  Fichtel-Geberg,  Rhein  Palatinate. 


ConL—Stemkohlen. 

Brown  Coal — 
Braonkohlen. 

Sitoation 

of  the  Mines. 

lear. 

No.  of 

Produce  in 

No.  of 

Prodace  in 

Works. 

Tons. 

Works. 

Tons. 

Amberg 

1861 

___ 

, 

36 

40,836 

1862 



— 

33 

42,282 

r  Bodenmais 

1861 

— 

... 

1 

100 

J  Bodenwohr 

1862 

— 

— 

1 

100 

]      and 

LKonigshutte 

— 



— 

— 

— 

Kissingen 

1861 



— 

11 

1,129 

1862 



— 

8 

1,671 

Mmiich        - 

1861 

52 

29,426 

1* 

— 

1862 

59 

38,686 

1* 

^_ 

Southofen 

1861 

— 

— > 

1 

272 

1862 

— 

— 

1 

272 

Steben 

1861 

8 

34,843 

.. 

— 

1862 

8 

36,952 

— 

— - 

Wunsiedel  and  Fichtelberg 

1861 

1 

740 

3 

3,080 

1862 

1 

944 

2 

1,540 

Rhein  Falatmate     • 

1861 

64 

160,392 

3 

1,283 

Total     .        .{ 

1862 

63 

150,561 

3 

924 

1861 
1862 

125 
131 

225,401 
227,143 

66 
49 

46,700 
46,789 

♦  Not  at  work. 


Another  return  gives  slightly  different  quantities,  bearing  however  the  same  relations  to  each  other. 


Coal  produced. 


1861 
1862 


Coal. 


Tons. 
219,522 

221,220 


lignite. 


Tons. 
45,488 

45,570 


HANOVER. 

The  most  considerable  quantity  of  Hanoverian  coal  is  found  some  miles  south  of  the  capital,  in  the 
mountains  called  Deister  and  Osterwald,  also  at  Suntel,  in  the  neighbourhood  of  Osnabriick. 
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Hanoverbnooia.      The  production  of  coal  and  lignite  from  the  mines  belonging  to  the  Government^  and  from  priyate 
mines,  has  been  oflBciaUy  given  as  follows : — 


District 

1861. 

1862. 

1863. 

Principality  of  Osnabruck  2 

Government  Mines 

Private  Mines            -            -         - 
On  the  Deister  (Mountain)  : 

Government  Mines 

Private  Mines             -             -         - 
On  the  Osterwald  and  Suntel  (Moun  tain) : 

Government  Mines 

Private  Mines             -            -         - 
In  the  County  of  Hohnstein  : 

Government  Mines 

Total  of  Coal 

Tons. 

68,715 
18,834 

44,106 
107,317 

35,184 
20,973 

6,880 

Tons. 

67,518 
22,335 

44,278 
85,838 

37,168 
20,492 

7,077 

Tons. 

57,016 
27,350 

49,386 
79,455 

39,271 
21,832 

8,969 

302,009 

287,706 

283,279 

Lignite  or  Brown  Coal. 

District. 

1861. 

1862, 

1863. 

Near  Munden  and  Wallenden  : 

Government  Mines 
Near  Dransfield : 

Private  Mines            -            -        - 

Total  of  Brown  Coal 

Tons. 

2,350 

2,078 

Tons. 
3,074 
1,761 

Tons. 

1,816 

2,320 

4,428 

4,835 

4,136 

Summary, 



1861. 

1862. 

1863. 

Coal 

Brown  Coal  or  Lignite    -            -        - 
Total 

Tons. 
302,009 

4,428 

Tons. 
287,706 

4,835 

Tons. 
283,279 

4,136 

306,437 

292,541 

287,415 

E«[>)Siborg  eoal 


Aiutoisa  ooiJU 


KONIGSBERG  (PRUSSIA). 

*' About  700,000  Prussian  tubs  were  imported,  and  prices  fluctuated  according  to  the  political  or 
warlike  occurrences.  Great  expectations  were  raised  during  the  war  that  Prussia  would  be  able  to 
use  her  oivii  Westphalian  or  other  coal,  to  the  future  exclusion  of  British,  but,  on  cooler  reflection,  it 
is  found  that  railway  transport  makes  them  too  dear,  and  that,  in  point  of  quaUty,  they  cannot  compete 
with  English  and  Scotch  coals/' 

AUSTRIA. 

Coal  occurs  in  Styria,  Carinthia,  Dalmatia,  the  Tyrol,  Moravia,  Lombardy.  The  basin  of  Vienna, 
in  Lower  Austria,  produces  several  varieties  of  coal,  which  belong  to  the  brown  coal  of  the  tertiary 
period. 

Geographical  Position  of  Coal  now  woaxED. 


i 


Dirtrict. 

Principal  Mines. 

Coal. 

Brown  Coal 

^TonB. 

TOEB. 

Bohemia 

Prague 

Bustiehrad 

-1 

Brandeisl 

4 

777,130 

.^ 

Bladno     - 

-.1 

Elbogen 

- 

. 

124,436 

Kommotau 

. 

• 

1,509 

643,190 

Pilsen 

•                • 

- 

282,289 

22 

Euttenberg 

- 

- 

155,919 

33,124 

*  Beport  of  Mr.  Congol  Hertslet  on  the  trade  of  Eonigsberg  for  the  year  1864. 
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PiOtUIC6« 

District 

Principal  Mines. 

Coal. 

BroimCoaL 

Tong. 

ToiM. 

Moravia  and  Silesia   - 

Olmutz         -          -\ 
Ostrau        -            -/ 

- 

670,517 

64,763 

Upper     and     Lower 

St.  Polten 

- 

37,077 

187,673 

Austria. 

Styna       - 

Leoben        -           -1 

Cilli        -        -       -  > 

- 

2,833 

372,332 

Koflacb       -            -J 

Carniola 

Laibach 

SagorLokach              -1 

Scheming          -          •  > 

. 

54,925 

VaUeyofSave            -J 

Carinthia 

Klagenfurt 

Bleiberg    -        -        -\ 
Ober  Laibach              -/ 

-           •           » 

39,602 

Tyrol 

HaU            -            O 

Kufstein         -        -  > 

•                .                . 

... 

5,978 

Mori            -            -J 

• 

Crotia,  Military  Fron- 

Agram 

Gross  Franoviona       -"1 

tier  and  Slavonia. 

Rohitsch        -             -  1 

8,193 

Drenkowa        -          -  r 

■ 

Posega        -                -J 

Hungary    and    Tran- 

Ofen           -            -^ 

(^hania. 

Fiinfkircben 

Gran               -        -  > 

-                •                - 

290,858 

228,388 

Oravicza     - 

Kronstadt      - 

Galicia 

Cracow        -           -1 

Brody        -             -  > 

Jarvorzno 

96,795 

10,423 

Lemberg        -         -  J 

Vcnetia 

Arzignano    -          - 1 
Val  d'Agno      -      -  J 

. 

300 

5,878 

Istria  and  Dalmatia    - 

Zara            -            O 

Sieverich        -        -  > 

. 

. 

7,540 

Cattaro        -           -J 

Bukovine 

•                "                 • 

•                -                • 

"           "           " 

200 

Austrian  ooa 


Coal  Map  of  the  Austriak  Empire. — M.  Goetterle,  of  the  Imperial  Institute  of  Geology,  has  ooaimapof 
prepared,  with  the  assistance  of  M.  Hofer,  mining  en^neer,  a  very  complete  map  of  the  coalfields  ^'***'^ 
of  the  Austrian  empire.  The  geological  position  of  the  dei)osits  of  combustible  minerals  are  indicated 
there  by  four  distmct  colours  (trias,  lias,  chalky  soil,  tertiary  deposits),  and  the  annual  production, 
amounting  to  the  number  of  50,000  quintals,  or,  on  the  other  side,  by  squares  of  difibrent  colours, 
corresponding  to  a  scale  at  the  side,  indicating  the  quantity  of  produce  from  mines  traced  along  the 
railro£uis  and  the  course  of  navigable  rivers,  and  therefore  from  each  of  these  squares,  of  which  they 
bear  the  colour.  A  single  glance  on  this  map  suffices  to  show  that  the  great  majority  of  the  deposits 
in  question  are  found  in  the  north-west  portion  of  the  empire,  and  that  the  tertiary  deposits  do  not  yield 
in  importance  to  the  more  ancient  formations.  The  principal  facts  verified  on  this  map  can  be  summed 
up  thus : — 


Deposit  or  Basin. 


^Kladusand  Ostrau  (Bohemia) 


Carboniferous 
Formation. 


} 


Lias. 


Chalk 
Formation. 


Pilsen  (Bohemia)     - 

Rossizand  Oslowau  (Moravia) 
Schaglar  (Silesia) 
^Zaworzno  (Gallicia) 


{Fnnf  kirchen  (Hungary) 
Steiendorfe  Doaan  (Banat) 

y  Newstadt  to  the  south  of  Vienna 


Annual  Production. 


QuintalB. 
32  millions 


10  millions 

4  millions 

3  millions 

4  millions 
3  millions 

1  million 
£e  4 


Export  or  Oonsnmption. 


By  the  railroad  from  the  north,  and 
starting  from  Vienna,  by  the  Danube 
as  far  as  Gray,  Pesth,  and  Passau. 
Consumption  between  Ostrau  and 
Vienna,  7  millions;  at  Vienna,  5 
millions.  The  coal  of  Eladno  sup- 
plies Prague,  Beichenberg,  and  part 
of  Brunn,  and  is  exported  to  Saxou- 
gand  as  far  as  Magdebourg. 

Vienna,  Tyrol,  North  of  Italy,  as  far 
as  Verona^  Bavaria,  Wurtemburg. 

Moravia,  and  Austria  as  far  as  Vienna. 

Local  consumption. 

South    Danubian    region    as    far    as 

Galatz. 
Ditto,  and  Wallachia. 

Vienna  and  S.E.  of  Lower  Austria. 
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p.^li. 


LTLOOft]. 


Deposit  or  Basin. 

Annaal  Production. 

Export  or  Consumption. 

Quintals. 

pToeplitz-Aussig  (Bohemia) 

- 

14  millions 

Saxony  and  Prussia  (almoBt  entirely). 

Kamstan                  Do. 

- 

4  millions. 

Falkenau                 Do. 

- 

3^  millions. 

TettiAiy      , 

Wolfseggand  Fraunthal  (Higher 

3  millions 

As  far  east  as  Vienna  ;  as  far  west  u 

Formation.    ^      Austria). 

Munich. 

Central  and  South  Styria, 

and 

13  millions 

Exported  by  rail  to  the  south.    Con- 

Carniole   (Koflach,    liOoben, 

sumption  on  this  road,  6  millions. 

L    Hrastnigg,  &c.) 

Tho  total  of  the  production  of  combustible  mineral  in  the  empire  of  Austria  is  about  80  million 
quintals  a  year  ;  it  is  then  nearly  equal  to  that  of  Prussian  High-Silesia.  The  exportation  is  more 
than  ^0  mtiUons ;  the  importation  (arising  from  Prussia,  Saxony,  and  England)  is  6  million  quintals 
a  year.     {Imperial  Institute  of  Geology^  sitting  of  the  Srd  March  1868.) 

The  produce  of  Austrian  coal  is  given  in  a  state  return  as  follows,  the  desire  being  to  show  the 
relation  of  the  production  of  coal  to  the  facilities  afforded  by  the  railways  since  1826  : — 


Years. 

German  Miles 

of  Railway 

opened. 

Amount  of 
Coal  produced. 

Value  in 
Founds  Sterling. 

Tons. 

£ 

1826 

0 

148,181 

52,700 

1836 

37 

244,325 

62,900 

1846 

180 

659,440 

185,370 

1856 

416 

2,400,825 

758,240 

1857 

490 

2,580,645 

762,130 

1858 

588 

2,988,651 

885,120 

1859 

620 

3,215,774 

872,560 

1860 

693 

3,597,750 

959,040 

1861 

735 

4,174,125 

1,129,490 

1862 

755 

4,678,891 

1,338,970 

1863 

794 

4,696,393 

1,382,130 

The  following  return  ^ves  the  produce  of  coal  and  lignite  in  the  Austrian  empire  in  the  year  1862, 
ihowitig  the  provinces  which  produce  the  same : — 


Provinces  of  the  Empire 

Coal. 

Brown  Coal  or 

producing  Coal. 

Ijgnite. 

Tons. 

Tom. 

Bohemia            -            -            -        - 

1,166,848 

800,774 

Moravia  and  Silesia  -            -            - 

670,517 

64,763 

Upper  and  Lower  Austria 

37,077 

187,673 

Styria            .... 

2,833 

372,332 

Camiola            -            -            -        - 

— 

54,925 

Carinthia       -            .             .            - 

-» 

39,602 

Tyrol 

— 

5,978 

Croatia,  Military  Frontier,  &c. 

— 

8,193 

Hungary  and  Transylvania 

290,858 

228,398 

GaUicia         .... 

96,795 

10,423 

Venetia             -            -            -        - 

300 

6,878 

Istria  and  Dalmatia  -            -             . 

.„ 

7,540 

Bukovine           -            -            -        - 
Total 

— 

200 

2,265,228 

1,786,679 

Tons. 

Coal 

2,265,228 

Lignite 

1,786,679 

Total 

4,051,907 

\ 


Ajtp^ndu.  In  tho  Appendix  is  given  a  table  showing  the  produce  of  coal  and  lignite  in  Austria  from  1823, 

Tiim!.^"',  Ko.  m*  distiiiguishuig  the  production  of  both  in  all  the  Austrian  provinces  producing  coal. 
1  •"*■  Anthracite  has  been  found  in  the  Prince  Schwarzenberg  mines,  Turrach,  near  Muran,  in  Styria.    It 

18,  howevcft  much  lighter  in  weight,  much  softer,  and  more  brittle  than  the  American. 
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The  producdou  of  coal  in  Austria  from  1855  to  1862,  in  Vienna  centners  of  123^  pounds  avoirdupois.   Aaitri»iootL 


Tears. 


1855 
1856 
1857 
1858 
1859 
1860 
1861 
1862 


GoTenunent 
Works. 


Tons. 

1,087,844 

.  721,927 

667,005 

834,923 

818,101 

966,713 

1,048,484 

1,074,056 


Private  Works. 


Tons. 
19,991,619 
22,271,299 
24,290,705 
27,917,772 
31,405,976 
33,822,390 
39,457,977 
43,984,979 


TotaL 


Tons. 
21,079,463 
22,993,223 
24,957,710 
28,752,695 
32,224,077 
34,789,103 
40,506,461 
45,059,035 


The  production  of  brown  coal  in  Austria  from  1856  to  1862,  in  Vienna  centners. 


Years. 


1855 
1856 
1857 
1858 
1859 
1860 
1861 
1862 


GoTemment 
Works. 


Tons. 

911,593 
1,070,255 
1,074,135 
1,033,698 

764,640 
1,098,653 
1,293,116 
1,657,982 


Private  Works. 


Tons. 
15,527,713 
17,690,014 
18,848,911 
22,189,381 
22,937,788 
26,68  J, 823 
30,793,665 
34,577,365 


Total. 


Tons. 
16,439,306 
18,760,269 
19,923,046 
23,223,079 
23,702,428 
27,780,476 
32,086,781 
36,235,347 


The  following  return  distinguishes  the  coal  of  Austria  into  two  varieties  of  stone  coal  and  brown 
coal: — 


Year. 


1855 
1860 
1861 
1862 
1863 
1864 


Stemkohle. 

(True  Coal  of  the 

Trias  and  liassac 

Periods.) 


Tons. 
1,162,238 
1,473,343 
2,233,324 
2,483,830 
2,512,279 
2,498,162 


Braonkohle. 

(Lignite  of  the 

Eocene  and  Miocene 

Periods.) 


Tons. 

906,363 
1,527,173 
1,769,025 
1,993,422 
1,990,861 
2,090,852 


Total. 


Tons. 
2,069,601 
3,000,516 
4,002,349 
4,487,252 
4,503,140 
4,589,014 


1867 
1868 
1869 
1870 


Exportation  of  Coal  from  Austria. 


Tons. 

344,911 

669,291 

853,303 

1,007,780 


Eiportaiionfironi 
Austria. 


NETHERLANDS. 

There  is  only  one  coal  mine  in  Holland.    It  is  situated  in  the  province  of  Limburg;  the  production  NetheriandsooaL 
being  about  25,000  tons  per  annum  of  coal  of  a  very  inferior  description. 

The  following  table  shows  the  quantity  of  coal  produced  from  the  coalfield  of  Eerkrade»  which 
belongs  to  the  Crown  :— 

Half  Madden*  Tons.         cwts. 

1861    - 
1862 
1863  - 
1864 

The  small  quantity  of  coal  used  in  working  the  mine  has  been  added  (by  estimate)  to  the  tons. 

HANSE  TOWNS. 

**  The  total  import  of  coals  and  cinders  in  1863  amounted  to  271,998  centners,  or  14,562  tons,  which  amseTowns. 
came  almost  exclusively  from  Newcastle,  Sunderland,  and  other  British  ports,  as  the  quantity  brought 


648,820 

= 

27,442 

0 

479,210 

:= 

23,960 

10 

482,590 

^ 

24,129 

10 

496,300 

= 

24,815 

0 

18483. 


*  The  mnd  of  coal  is  two  and  three  quarter  imperial  bushels  ;  about  10  *S  mudden  to  the  ton. 
VoLIU.  F   f 
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Hatise  Towns 
coaL 


Boland. 


into  Hamburg  from  Altona  was  likewise  originally  imported  from  Great  Britain.  Total  value  of  coals 
and  cinders  6,527,450  marks  banco.  Average  price  of  coals  25  marks  8  schillings  current,  of  cinders 
22  marks  13  schillings  current,  per  last  of  two  tons,"* 

The  following  were  the  imports  of  coal  into  Hamburg  for  the  years  given,  showing  how  small  was 
the  variation  in  the  coal  imports  during  the  interval  of  ten  years : — 


1856. 

1857. 

1858. 

1859. 

1864. 

1866. 

From  Great  Britain  - 
Via  Altona       - 
Other  countries 

Tons. 
189,263 
54,012 

886 

Tons. 
202,143 
33,351 
1,180 

Tons. 
225,696 
24,283 
894 

Tons. 
225,156 
17,447 
940 

Tons. 
236,239 
37,253 
Not  returned. 

Tons. 
263,844 
8,630 
Not  returned 

Tota 

244,161 

236,674 

250,873 

243,543 

276,901 

272,838 

POLAND. 

There  are  a  few  unimportant  coal  mines  in  Poland.  The  Crown  coal  mines  produce  about 
1,000,000  sacks  of  three  and  a  half  bushels  each.  The  coal  mines  of  the  western  district  produce 
about  8,000,000  lbs.  per  annum.  It  is,  however,  very  doubtful  if  3,000  tons  are  really  obtained  from 
those  mines. 


DENMARK. 

Denmark.  The  island  of  Bomholm  and  some  other  islands  belonging  to  Denmark  produce  coal,  but  it  would 

appear  to  belong  to  the  Bovey  coal  variety. 

Two  coal  mines  in  the  island  of  Bomholm  are  the  only  ones  existing  within  the  kingdom  of 
Denmark ;  one  is  situated  near  Ronne,  and  the  other  near  Hasle,  but  are  merely  sufficient  to  supply 

the  island  with  coal. 

Tons. 

1862 8,278 

1868          -            -            .            -              .   '8^254 
1864 2,755 

Of  all  the  coal  used  in  Denmark,  according  to  Mr.  G.  Petre,  during  the  last  five  years,  99'8  per  cent 
came  direct  from  Great  Britain. 

SWEDEN. 

Sweden.  Anthracite  is  found  in  small  quantities  at  Danneraora;  and  bituminous  coal  is  worked  at  Helsingborg, 

at  the  entrance  of  the  Baltic. 

A  mine  has  been  worked  for  some  years  at  Hoganas  in  Scania,  and  about  30,000  tons  of  coal  are 
produced  annuallv. 

Recently  coal  has  been  discovered  about  six  English  miles  east  of  Landskrona. 

According  to  the  official  returns  published  by  the  Stockholm  Board  of  Trade,  there  is  a  small  but 
exceedingly  unimportant  export  of  coal. 


The  Importation  of  Coal. 


1854 
1856 
1858 
1860 
1863 


Cubic  Feet* 
4,792,923 
8,189,821 
8,766,182 
11,791,612 
15,584,339 


The  Exportation  of  Coal. 


Cubic  Feet. 

11,004 

51,828 

13,086 

4,044 

378 


*  63  cubic  feet  (Swedish)  to  one  ton. 

RUSSIA. 

Buisiancoai.  "The  Geology  of  Russia  in  Europe  and  the  Ural  Mountainsf  thus  describes  the  several  known 

coal  districts : — 

Bituminous  Schists  with  CoaL — On  the  Msta  the  coal  is  so  thin  and  so  poor  as  hardly  to  merit  that 
name.  On  the  Priutchka,  however,  the  bituminous  schists,  having  a  total  thickness  of  about  40  feet, 
are  characterised  in  tlieir  upper  portion  by  four  beds  of  impure,  imperfectly  consolidated,  pyritous  coal, 
which  is  partially  extracted  m  horizontal  galleries.  The  uppermost  bed  is  ten  inches,  and  the  lowest 
five  thick. 

Lichvin.- — In  the  zone  of  country  extending  from  the  north  of  Lichvin  on  the  west  bj  Peremishel  to 
Tula,  the  lowermost  carboniferous  strata  which  succeed  to  the  Devonian  rocks  consist  of  sand  and 
shale  and  thia  coal  seams        *        *        *    At  Jeleniena,  north  of  Lichvin,  bands  of  poor  coal  appear 

*  Mr.  Consul  General  Ward  on  the  trade  of  Hamburg  for  1863,  and  Vice-Conaul  Schwoon  on  the  trade  at  BremeriiaTen,  &c, 
in  1866.    The  Mark  Banco  of  the  Hanse  Towns  is  equal  to  Is.  Bd, 

f  The  Geology  of  Russia  in  Europe  and  the  Ural  Mountains,  by  Roderick  Impey  Marchison,  Edouard  de  Vemeufly  and  Count 
Alexander  von  Eeyserling. 
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in  a  ravine  under  the  village^  subordinate  to  iHtuminous  schists,  some  of  which,  like  similar  beds  in  auisian  009L 
England,  sound  like  wood  under  the  hammer  *  * .  *  *  Near  Alexina  the  coally  matter 
in  me  same  strata  expands  so  as  to  form  layers  subordinate  to  sands  and  shale.  The  thickness  and 
relations  of  the  coal  seams  vary  exceedingly  in  at  least  forty  localities,  where  they  have,  been  recently 
explored  by  Colonel  Olivieri.  *  *  .  *  Throughout  this  region,  as  in  the  Valdai  Hills,  the 
coal  is  very  pvritous,  impure,  fragile,  and  Ught 

£>an^tz*'-'Tbis  xegioa  is  divided  into  anthraicite  and  bituminous  coal.    The  anthracite  rocks  without 
limestone  are  to  the  north  of  Novo  Tcherkask,  and  the  schists,  with  some  thin  courses  of  limestpn^.  on  > 
the  Donetz,  are  the  equivalents  of  the  shale,  sandstone,  and  bituminous  coal  with  ^mestone. 

Krasnoi'-Knt — Of  the  coal  of  intermediate  quality  the  beds  which  outcrop,  and  are  worked  in 
horizontal  galleries,  on  the  south  slopes  of  the  hills  near  Krasnoi-Kut,  are  cited.  These  coals  occur 
in  beds  three  feet  and.  three  and  a  half  feet  thick.  They  are  readUy  extracted  in  the  mines  of 
General  Papkoff,  and  have  been  employed  in  working  a  steam-engine  used  in  the  manufactories  which 
he  has  established.  The^r  are  excellent  seams  for  their  dimensions,  many  parts  of  the  coal  being 
undistinguishable  from  indescant  British  varieties.  Coal  of  similar  quality  has  been  observed  out- 
cropping in  several  places  in  the  same  neighbourhood. 

Anthracite  of  Popofakoe. — The  most  important  works  of  anthracite  in  this  region  are  those  on  the 
River  Grujefka,  near  the  hamlet  of  Popofskoe,  thirty  versts  north  of  Novo  Tcherkaak,  to  which  place, 
and  to  the  neighbouring  rivers  Don  and  Donetz,  the  coal  is  conveyed  in  the .  light  carts  of  the 
country. 

Coalfields  in  the  Northern  Tracts. — On  the  right  bank  of  the  larger  of  two  small  rivers  called  the 
Toretz  coal  is  extracted  by  the  natives  for  their  own  use  in  several  localities. 

Coal  Mines  of  Jeleznoe  or  Nikitofa. — On  the  east  bank  of  the  Toretz  lies  the  village  of  Jeleznoe.  At 
a  height  of  perhaps  300  or  400  feet  above  the  stream  Jeleznaia  are  the  chief  coal  works.  The  \oNe^t 
beds  are  about  two  feet  three  inches  thick,  the  second  and  third  seams  about  three  feet  thick  each  ; 
these  are  separated  by  clunch,  clay,  afid  shale,  and  a  little  sandstone.  The  fourth  seam  is  about  two 
feet  four  incnes  thick.  These  coal  seams  are  onlj  worked,  and  worked  upon  a  very  imperfect^ system, 
by  the  natives,  for  their  own  immediate  consumption. 

Imperial  Coal  Works  of  UspensL— At  Uspensk,  which  is  situated  to  the  east  of  the  foundries  of 
Lugan,  eleven  seams  of  coal  are  known,  but  of  these  only  three  are  now  worked,  viz.,  from  fourteen 
inches  to  three  feet  thick  each,  the  remainder  being  thin,  impure,  and  profitless. 

'^  The  coal  of  Uspensk  being  extracted  on  the  sides  of  the  hills  high  above  the  line  of  drainage 
of  the  country,  no  steam  engines])  have  been  yet  employed ;  but,  when  we  were  there,  the  difficulties 
having  increased  with  the  greater  depth,  a  small  12-horse  power  machine  had  been  prepared  to  obviate 
them.  This  coal  is  somewhat  of  that  mixed  nature  to  which  we  have  before  alluded,  being  very  far 
from  a  pure  bituminous  coal,  and  althouffh  it  gives  little  or  no  flame  or  smoke,  compared  with  that 
of  Lissitchia  Balka  (the  great  mine  of  the  region),  it  is  very  useful  in  forging  iron,  and  contains  so 
much  bitumen  as  to  set  well,  and  coagulate  when  heated." 

Imperial  Coal  Works  of  Lissitchia  Balka. — Including  small  and  profitless  layers,  not  less  than 
IS  seams  of  coal  are  passed  through  in  the  shafts  of  Lissitchia  Balka,  seven  of  which  are  extracted  for 
use.  The  greater  part  of  the  coaTis  of  fair  <]^uality,  and  some  exceedingly  good.  The  larger  portion 
may  be  called  bituminous  coaL  -It  is  a  eokmg  eoal ;  gives  mueh  flame  and  smoke,  and  serves  for 
reverberating  furnaces.  -  "         .       '  ... 

From  the  report  of  Mr.  Locock-most  of  the  particulars  which  follow  have  been  derived. 

Oural  District. — Coal  has  been  found  in  numerous  places,  both  on  the  west  and  east  side  of  the 
Oural  Chain.  On  the  banks  of  the  River  Oural  the  coal  has  been  worked  to  supply  factories.  It  is 
calculated  that  20,000  tons  have  been  already  produced.  The  difficulties  of  transport  interfere  with 
the  development  of  this  coalfield. 

Moscow  District. — The  coal  district  of  which  Moscow  is  the  centre  covers  an  area  of  400  miles  lonff 
by  300  miles  broad.  The  coalfields  of  Novgorod,  Moscow,  Tver,  Kalouga,  Toula,  and  Rezan  would 
be  of  great  value  were  the  coal  of  good  quality ;  unfortunately  this  is  not  the  case.  Lying  several 
hundred  feet  deep,  in  a  stratum  of  bluish  clay  and  sand,  the  coal  is  generally  of  an  inferior  quality. 
Experiments  have  shown  that  this  coal  is  composed  as  follows: — Gas  43'29  to  50*30  ;  carbon  3ri9 
to  41*91 ;  ashes  10'51  to  11'47.  The  heating  power  varies  from  3'998  to  4'513.  It  may  be  employed 
for  the  production  of  steam  and  in  salt  and  gas  works,  but  it  is  useless  for  smelting.  Its  price  atthe  ^ 
pit's  mouth  is  from  As.  Sd.  to  5s.  6d.  per  ton. 

The  Malewsky  Coal  requires  drying  for  use,  and  it  sometimes  loses  one  third  in  weight  during  the 
process.     About  12,000  tons  are  used  annually  in  the  Brobinsky  sugar  refinery. 

In  the  governments  of  Toula  and  Kalouga  a  species  of  coal  named  Russian  Boghead  has  been  found 
in  23  places.  It  is  of  a  brownish  colour,  without  lustre  or  compactness.  These  are  ordinary  Ugnites. 
In  the  environs  of  Snamensky  a  somewhat  similar  coal  is  found,  and  it  produces  about  10,0(X)  tons 
annually. 

Don  District. — ^The  principal  mineral  wealth  of  the  Don  region  consists  in  its  beds  of  anthracite, 
which  lie  in  numerous  thin  strata,  varying  from  two  to  seven  feet  in  thickness.  The  following  table 
shows  the  progress  made  in  working  this  coal. 

Tons. 
In  1820  there  were  produced        -  .  -•  350 

In  1840        „  •     „         -  ...     800,000 

In  1847        „  „  ...  2,860,000 

In  1863        „  „        -  -  -        -  6,350,000** 

Besides  those  coal  regions,  coal  has  been  discovered  in  the  Caucasus,  the  Crimea,  Simbirsk^ 
Ekatarinofsky,  and  the  steppes  of  the  .Kherson,  in  the  government  of  Kieff  in  Poland. 

*  The  St.  Petersburg  Joamal  "  G0I08  "  8aj9  the  nuxies  of  one  district  alone  are  capable  of  supplying  400,000  tons  for  from 
150  to  200  years.  Since  1864  there  have  been  .snryeyed  in  the  valley  of  the  Don  44  bed8»  the  aggregate  quantity,  of  which  is 
estimated  at  1^84,947,375,000  ponds,  or  more  than  18,000,000,000  tons.— ^ci^i/?c  BevUw  quoUd  by  **  CoUiery  Gmrdian^^ 
October  24M,  1868. 
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As  regards  the  coal  found  in  the  southern  parts  of  Russia,  it  appears,  from  an  analysis  made  by 
M.  Voskressensky,  of  the  Imperial  University,  that  the  best  Russian  coal  is  found  in  the  neighbourhood 
of  the  Stanitza  Gronscheoskaia,  in  the  country  of  the  Cossacks  of  the  Don,  containing  94*234  per  cent 
of  carbon,  and  the  most  inferior  is  found  at  Tofflis,  63*649  per  cent  of  carbon. 

Oeneral  Helmersen  states  that  in  1865  there  was  a  large  increase  in  the  production  of  the  coal  beds 
of  the  Donetz  states.  Instead  of  the  yearly  average,  which  was  about  3,000,000  or  4,000,000  pouds, 
equal  to  64,285  tons,  the  quantity  produced  in  1865  was  equal  to  8,000,000  or  9,000,000  pouds,  or 
93,857  tons. 

In  1866  the  amount  of  the  coal  produced  in  the  Donetz  is  stated  to  have  been  128,571  tons. 

General  Helmersen  states,  that  of  the  8,000,000  pouds  produced  as  above  stated,  5,000,000  pouds 
were  furnished  alone  from  the  anthracite  mines  of  the  Groucbeoka.  At  present  the  pits  of  Gronscheokia 
provide  with  anthracite  coal  the  Russian  steamers  navigating  the  Don,  the  Black  Sea,  and  the  Sea 
of  Azof,  and  the  railwav  which  unites  the  Don  with  the  Volga.  This  coal  is  also  sent  to  Astrakan, 
where  it  is  used  by  the  steamers  on  the  Caspian  Sea,  a  supply  being  kept  on  the  Persian  island 
of  Achonade.    Its  price  on  the  Caspian  is  45  copecks  a  poud. 

There  are  coal  mines  at  Lissitchansk^  which  belong  to  the  Crown,  but  they  have  been  but  Uttle 
worked.  Near  Stcherbmouka,  Jaitsovo,  and  Nibitova  there  are  several  coal  beds,  stated  to  contam 
many  hundred  millions  of  pouds. 

Major-General  N.  Twanoff  describes  the  composition  of  coals  formed  on  the  shores  of  the  River 
Tshoosovoy  and  its  tributary  streams. 

The  coaL  from  this  district  is  found  by  analysis  to  contain — 


Carbon 
Hydrogen 
Oxygen  and  Azote 
Ashes 


-  75*97 

-  5*42 

-  13*2 

-  4*12 


It  gives  coke  62*5,  volatile  matters  37*5,  and  6*780  miits  of  heat. 

General  Helmersen  concludes  his  statement  by  hoping  that  the  time  will  soon  arrive  when  Russia 
will  no  longer  be  dependent  on  foreign  countries  for  coal  and  iron,  but  that  she  will  make  her  own 
machinery  and  use  her  own  coal  for  her  own  requirements. 

Quality  op  Coal  found  in  the  Pbovince  of  Amouo. 

The  Report  of  the  Imperial  Academy  of  Science  of  St  Petersburgh  publish  the  analysis  of  a  speci- 
men of  coal  from  the  province  of  the  Amouo,  made  by  the  chemists  M.M.  Frizsche  and  Tinnie.  The 
specific  gravity  of  this  coal  is  1*299,  which  ffives  55*69  per  cent,  of  coke,  and  after  complete  combustion 
11*07  of  ash.  The  ffas  produced  gives  a  bruliant  flame.  The  coal  contains  a  small  quantity  of  pyrites. 
The  elementary  analysis  shows : — 


Carbon 
Hydrogen 
Water 
Ash      - 
Oxygen 


59*48 

5*20 

2*19 
11-07 
22*06  and  other  bodies. 


100*00 


The  intensity  of  heat  determined  by  the  reduction  of  lead  has  be^n  fixed  at  58*87,  corresponding  to 
an  average  quality  of  coal. — From  the  Jaumcd  of  St,  Petersburgh, 

The  Department  of  Commerce  has  enabled  Mr.  Locock  to  giv»«  the  following  table,  showing  the 
value,  in  silver  roubles  of  3«.  2cL^  of  the  coal  imported  into  Russia  since  the  termination  of  the  war,  and 
the  proportion  drawn  from  different  countries : — 


— 

England. 

Fruflda. 

Turkey.* 

Austria. 

1 

TolaL 

Silver  Rouble -8«.2rf. 

Silver  Rouble 

Silver  Rouble 

Silver  Rouble 

Silver  Rouble 

Silver  RouUe 

=  3«.  2d, 

.    »  3«.  %d. 

=  3*.  2d, 

«  3«.  2rf. 

=  3<.2<f. 

1857 

1,396,481 

95,688 

42,731 

4,375 

81,095 

1,620,370 

1858 

1,731,094 

116,955 

400 

8,832 

34,711 

1,891,992 

1859 

1,847,133 

76,787 

55,651 

12,142 

15,386 

2,005,597 

1860 

2,664,682 

114,506 

119,035 

52,128 

3,323 

2,955,174 

1861 

2,110,128 

125,885 

96,699 

24,087 

4,520 

2,361,319 

1862 

2,375,494 

248,118 

14,174 

24,612 

3,949 

2,666,347 

1863 

2,744,283 

220,299 

2,240 

14,417 

7,272 

2,988,511 

1864 

4,528,545t 

168,121 

115,947 

10,726 

4,767 

4,828,106 

The  following  table  shows  the  quantity  and  value  of  the  coal  imported  in  1865 ;  it  is  extracted  bj 
Mr.  Victor  A.  W.  Drummond  from  a  pamphlet  "  Des  Gisements  de  Charbon  de  Terre  en  BustiOi^  by 
G.  De  Helmersen,  Lieutenant-General,  &c. 

*  The  coal  from  Turkey  will  have  been  derived  from  the  coal  mines  on  the  Black  Sea. 

f  It  is  suspected  that  there  must  be  some  error  in  the  imports  of  British  coal  for  this  year,  as  the  Statistical  Department  of  the 
Board  of  Trade  for  1865  gives  the  total  value  of  coal  imported  into  Russia  as  1,726,866  roubles,  and  the  British  coal  imported  m 
1,818,884.    Ftobably  we  should  read  1,528,548  instead  of  the  above. 
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Countries. 

Quantity  in  Ponds. 

Valne  as  Ronbles. 

Austria 

75,660 

3,783 

Belgium 

19,340 

967 

England 

26,377,680 

1,318,884 

Holland 

7,260 

363 

Italy 

26,400 

1,320 

Prussia 

7,990,240 

399,512 

Turkey 

20,240 

1,012 

France 

Total    . 

10,500 

525 

34,527,320 

1,726,366 

equal  to 

equal  to 

554,858|  English  tons. 

222,988/.  18*.  lOd. 

finssian  imports. 


The  following  note  on  Bussian  material  progress  will  materially  aid  in  guiding  to  a  satisfactory  conclusion 
as  to  the  extension  of  the  coal  industries  cf  this  country  and  Russia. 

The  Russian  authorities  are  doing  their  utmost  to  develop  mechanical  and  metallurgical  industry  in  Russia, 
but  thus  &r  not  much  progress  has  been  made  in  this  regard,  and  Russia  has  taken  a  very  great  quantity  of 
railway  iron  from  us  this  year,  as  will  be  seen  by  the  annexed  statistics,  showing  the  shipments  month  by 
month  to  July  31st  of  the  last  three  years  : — 


Month. 

1867. 

1868. 

1869. 

Tons. 

Tons. 

Tons. 

January 

— 

— 

— 

February 

9 

— 

1,283 

March 

— 

200 

7,145 

April    - 

5,163 

2,019 

21,166 

May 

12,691 

10,011 

23,120 

June     - 

10,801 

7,984 

34,072 

July 

Total 

19,768 

7,886 

35,731 

48,432 

28,100 

122,517 

The  shipments  are  still  rolling  on  unchecked,  and  it  is  not  too  much  to  estimate  the  increase  in  the  con- 
sumption of  English  iron  in  Russia  this  year,  as  compared  with  1868,  at  120,000  tons.  As  everyone  at  all 
familiar  with  the  course  of  the  iron  trade  knows,  it  is  the  Russian  demand  for  our  railway  iron,  coupled  with 
a  similar  demand  from  the  United  States,  which  has  given  such  a  decided  stimulus  to  British  metallurgy  this 
year,  although  we  are  now  approaching  the  season  when  the  close  of  the  Russian  navigations  will  involve  also 
a  partial  check  to  the  prevailing  activity. 

It  is  satisfjEictory  to  notice  that  British  rails  have  been  used  to  a  much  greater  extent  of  late  than  Belgian 
in  Russia^  and  that  by  far  the  largest  proportion  of  the  foreign  railway  iron  imported  into  Russia  has  come 
from  the  United  Kingdom. 

There  seems  scarcely  any  limit  to  the  public  works  on  hand  or  in  contemplation  just  now  in  Russia. 
Thus  a  report  has  appeared  from  a  commission  appointed  to  study  the  question  of  the  construction  of  a 
line  of  railway  intended  to  unite  the  Volga  to  the  Neva,  as  well  as  to  the  northern  Dwina,  so  as  to  assure 
public  subsistence  in  the  extreme  north  of  Russia.  The  commission  appears  to  have  examined  the  following 
questions  : — ^first,  the  best  direction  to  be  given  to  a  railway  intended  to  unite  the  basin  of  the  Volga  to  that 
of  the  northern  Dwina;  secondly,  the  possibility  of  uniting  Lake  Onega  to  the  White  Sea  by  a  canal;  and, 
thirdly,  the  best  direction  to  be  given  to  a  railway  intended  to  unit«  the  Rybinsk  districts  and  the  Volga  to 
St  Petersburgh.  The  Minister  of  Ways  of  Communication  proposes  to  apply  a  sum  of  1,000,000  roubles 
to  the  augmentation  of  the  rolling  stock  on  the  Moscow  and  Konisk  Railway,  by  reason  of  the  increasing 
movement  of  passengers  over  the  line,  and  the  development  which  it  is  likely  to  acquire  in  an  early  future. 
It  is  proposed  to  construct  as  soon  as  possible  a  line  to  unite  Brody  and  Koons,  via  Radzivilow  and  Doubus ; 
this  line  will  be  prolonged  as  far  as  the  Austrian  frontier.  Delegates  from  an  association  of  Siberia  merchants 
have  obtained  authority  to  execute  surveys  for  determining  the  route  of  a  line  between  Tumere  and  a  point  on 
the  Kuma. 

The  Minister  of  Ways  of  Communication  is  also  elaborating  a  project  for  a  network  of  secondary'  lines 
intended  to  feed  the  great  lines  already  constructed  or  in  execution  or  contemplation.  The  branches  will 
be  constructed  with  only  a  single  line,  and  only  the  most  indispensable  works  will  be  executed  upon  them. 
We  might  continue  these  details ;  but  we  have  cited  sufficient  £Acts  to  show  the  well  nigh  boundless  future 
which  is  being  opened  out  by  railway  projectors  in  the  enormous  territoiies  of  the  Czar, 

The  extent  of  railway  in  operation  last  year  in  Russia  was  4,050  miles,  of  which  1,062  miles  were  state 
lines,  the  balance  being  in  the  hands  of  companies,  whose  capital  is  guaranteed  by  the  Russian  treasury, 
after  the  Anglo-Indian  fashion.  In  the  course  of  the  current  year,  1,375  additional  miles  are  expected  to 
be  brought  into  operation,  so  that  at  the  close  of  1869  Russia  will  have  5,425  miles  of  effective  railway. 
Considering,  however,  the  immense  extent  of  the  Russian  Empire,  it  is  obvious  that  the  present  railway 
facilities  of  Russia  are  totally  inadequate,  and  that  the  Russian  Government  is  quite  justified  in  pushing  on 
the  construction  of  additional  lines  by  all  the  means  in  its  power. 

The  lines  which  will  be  brought  into  more  or  less  complete  operation  this  year  will  be  those  from  Komok 
to  Kirw  and  Balta;  from  Balta  to  Krementscbug  ;  from  Balta  to  Volotchisko;  and  from  Vitebsk  to  Oul,  via 
Smolensk.  A  great  line  from  Komok  to  Taganrog  via  Charskoff,  upwards  of  600  miles  in  length,  is  expected 
to  be  brought  into  use  in  1870  ;  in  which  year  other  additions  will  be  made  to  the  Russian  network  effectively 
in  operation,  as  the  guarantee  given  by  the  Bussian  Treasury,  coupled  with  the  tolerable  ana  increasing 
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Eussian  ooaL  receipts  realised  on  the  lines  themselves,  has  removed  all  difficulties  incidental  to  the  provision  of  the  necessarj 
capital.  We  believe  that  the  next  t^n  years  will  witn^s  the  establishment  of  10,000  miles  of  new  railway 
in  Bussia,  provided  always  that  the  empire  does  not  become  entangled  in  some  continental  war. 


Switzerland. 


Italj. 


ARCTIC  OCEAN. 

At  Byam  Martin's  Island  coal  formations  exist,  and  at  Melville  Island  several  varieties  of  coal  have 
been  discovered,  much  of  it  being  of  an  anthracitic  or  of  a  semi-anthracitic  character.  We  learn  that 
at  Prince  Regent's  Inlet  indications  of  coal  have  been  observed. 


At  Hasen  Island  Bov^y  or  brown  coal 


GREENLAND. 

Captain  Scoresby  discovered  a  regular  coal  formation  here, 
has  been  found,  and  also  at  Disco  Island  on  the  western  coast 

SWITZERLAND.  j 

Coal  has  only  been  found  in  the  cantons  of  Berne,  Fribourg,  and  Valais. 

Anthracite,  more  like  graptolite  than  coal,  has  been  found  in  the  Central  and  Western  Alps.  A  recent 
analysis  of  this  gives  carbon  88*16,  hydrogen  2*15,  oxygen  and  nitrogen  r34:,  carbonic  acid  4*29. 

Real  coal  has  only  been  found  in  the  cantons  named. 

The  principal  mines  in  Berne  are  those  in  the  Obersimmenthal,  near  Schwarssenmatt,  Langel,  Klus, 
&c.  They  appear  to  produce  on  an  average  about  525  tons.  In  the  year  1845  the  yield  was  810  tons. 
Pitch  coal  was  found  in  Emmenthal  in  1862 ;  the  seams  are  very  thin,  and  are  worked  only  for 
local  use. 

In  the  canton  of  Fribourg  the  contiguous  coal  mines  of  Semsales,  Bogens,  and  St  Martin  were 
conceded  in  1776  to  two  individuals.  The  coal  was  used  in  glass  works,  and  for  this  purpose  it  is  still 
employed.  Only  one  seam  is  actually  being  worked,  and  that  with  a  shaft  of  200  feet  deep,  and  with 
a  steam  engine.  The  coal  is  a  ^^ood  lignite  ;  the  annual  produce  is  given  at  8,100  tons.  Mr.  Dering 
in  his  consular  Report  says, — **  1  have  just  heard  that  a  company  has  been  formed  with  a  capital  of 
20,000/.,  to  reopen  the  large  beds  of  anthracite  coal  in  the  canton  of  Valais." 

The  mines  ot  Utznach  and  Morschyl,  in  the  canton  of  St  Q-all,  are  reported  to  yield  12,000  tons  per 
annum.  The  import  into  Swit2serland  of  coal  from  France  6ermany,-and  Austria,  and  of  peat  from 
Italy,  the  last  being  in  very  small  quantity, — 

-  151,398  colliers  of  1,500  lbs.  avoirdupoise. 

-  213,870 

-  235,435  „  „ 

-  236,310  „  „ 

-  288,501  „  „ 


Was  in  1860 
1861 
1862 
1868 
1864 


ITALY. 


The  principal  coal  mines  of  Italy  are  in  Savoy  and  near  Oenoa*  In  the  Apennines  some  coal  is 
found,  and  in  the  valley  of  the  Po  are  large  deposits  of  good  lignite,  and  a  small  quantity  of  good  coal 
is  worked  in  Sardinia.  - 

Anthracite  is  said  to  be  found  in  the  valley  of  Aosta.  We  suspect  this  is  not  a  true  anthracite. 
Lignite  is  abundant  The  following  brief  notices  are  all  that  are  required  respecting  this  unimportant 
coal  producing  country. 

Leffb  Gandino,  in  the  Val  Seriana  in  Lombardy,  is  an  extensive  bed  of  lignite,  much  resembling  good 
peat.    'ITie  price  at  the  pit* s  mouth  was  in  1864  15  francs  per  ton. 

CadibonOy  near  Savona  in  the  Gulf  of  Genoa,  has  been  worked  for  some  years,  producing  usually 
about  1,000  tons  per  annum.  In  1855  its  production  rose  to  20,000  tons,  but  in  1861,  and  since,  it 
has  produced  the  lower  quantity  only. 

Sarzanella  near  Spezia.  About  86,000  tons  of  lignite  are  annually  produced.  It  is  a  good  lignite, 
and  is  used  in  smeltmg  lead  ore. 

In  the  Tuscan  Maremma  are  the  following  lignite  mines : — 

Monte  Rufoliy  Monte  Bamboli^  and  Monte  Massu — The  production  from  these  mines  does  not  exceed 
10,000  tons  a  year. 

Lama  is  another  mine  in  this  district,  yielding  when  worked  from  30  to  40  tons  a  day.  It  is  used  in 
foundries,  forges,  and  kilns. 

Briatico, — Calabria;  occasionally  worked.  Some  true  coal  is  reported  as  having  been  found  on  this 
coast,  but  nothing  reliable  can  be  obtained  respecting  it 

Gonessa,  on  the  south-east  coast  of  Sardinia,  is  woi^ed  on  a  small  scale. 

Podnernuovo,  near  Volterra,  produces  lignite,  which  is  thus  described  by  Mr.  E.  J.  Beor.  He  states 
that  the  deposit  of  lignite  at  rodnemuovo,  near  Volterra,  is  of  lacustrine  origin,  and  consists  of  two 
parallel  strata  of  compact  coal  about  2^  metres  (=8  feet  4  inches)  in  thickness,  separated  by  a  diin 
stratum  of  marl,  with  marsh  shells.  The  lower  coal-bed  lies  on  a  bed  of  marl  with  marsh  shellB,  and 
the  upper  bed  is  covered  by  a  marine  formation  belonging  to  the  Upper  Miocene.  The  lignite  comes 
to  the  surface  near  the  Alberese,  where  it  extends  for  a  considerable  distance.  Some  shifts  occur 
bringing  the  upper  bed  down  nearly  to  the  level  of  the  lower  one;  the  inclination  of  the  beds 
diminishes  gradually,  and  the  intervening  stratum  of  marl  decreases  in  thickness,  and  probably  at  last 
thins  out  altogether.  The  coal  in  the  upper  bed  is  better  than  that  in  tlie  lower  one.  Mr.  Beor 
remarks  that  this  lignite  deposit  differs  from  those  of  the  neighbouring  valleys  in  being  purely  of  marsh 
origin,  while  they  are  estuarine. 

The  French  Journal,  Les  Mondes^  for  16  April  1868,  says,  a  company  is  formed  at  Naples  for 
working  coal  in  the  Neapolitan  Provinces. 

Experiment  has  demonstrated  the  excellent  quality  of  this  coal,  and  of  the  gas  made  from  it 
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VENICE- 

Imported  from  United  Kingdom.    Coals  of  the  value  of—  venioe. 

1862.  1863.  importiofoaal. 

£72,466.  £54,435, 

The  total  value  of  coal  imports  was — 

£154,287.  £142,127. 

The  value  of  **  coals  and  other  fuel  '^  exported — 

£4,814.  £7,468. 

Of  lignite,  Valdagno  produced  6,641  tons  in  1863.  Two  establishments  were  erected  for  the  dis- 
tribution of  petroleum  from  bituminous  schists. 

SPAIN. 

Spain  contains  a  large  quantity  of  coal  untouched,  both  bituminous  and  anthracite.  The  richest  Spain, 
beds  are  in  Asturias,  and  the  measures  are  so  broken'  and  altered  as  to  be  worked  by  almost  vertical 
shafts  through  the  beds  themselves.  The  Asturias  Mining  Company  are  working  many  mines  in  this 
region,  and  they  are  said  to  produce  100,000  tons  annually,  or,  more  correctly  speaking,  they  are  sup- 
posed to  be  capable  of  doin^  so.  The  Asturian  Coal  Company  possess  at  present  94  concessions,  31  of 
which  are  at  work,  producmg  78,307  tons  of  coal,  of  which  25,000  tons  are .  consumed  by  the  iron 
founders.  In  one  place  uj)wards  of  U  distinct  seams  have  been  worked,  the  thickest  of  which  is  nearly 
U  feet.  The  exact  area  is  not  known,  but  it  has  been  estimated  by  a  French  engineer  that  about 
12,000,000  of  tons  might  be  readily  extracted  from  one  property,  without  touching  the  portion  existing 
at  yet  lower  depths.  The  whole  coal  area  is  said  to  be  the  largest  in  Europe,  presenting  upwards  of 
100  workable  seams,  varying  from  8  to  12  feet  in  thickness. 

In  Catalonia  and  in  the  Basque  provinces  of  Biscay  there  is  fonnd  anthracite  and  bituminous 
coals. 

In  the  Balearic  islands  also  coal  exists. 

The  government  returns  are  made  up  for  the  provinces,  atidfrom  these  the  following  information  is 
obtained. 

Oviedo. — ^Thifr  province  furnishes  more  than  any  other.  In  1860  the  return  was  279,428  tons,  and 
in  1863  307,396  tons. 

LeoUf  Districts  of  Valderrtisda,  Sabero,  Matettana,  Otero,  Valdesamario,  and  Vierzo. — The  Leon 
works  produced,  in  1860,  6,200  tons;  in  1868,  6,791  tons. 

Paienda  and  Burgos. — The  produce  of  three  sets  of  mines  is  said  to  equal  160  tons  a  day,  or,  accord- 
ing to  the  government  return,  Palencia  produced  in  1860,  21,765  tons,  and  in  1863,  60,670,  which 
Burgos  gave  only  1>449  tons  in  the  former  year,  and  2,256  tons  in  the  latter. 

Gerona* — ^The  coal  here  is  chiefly  worked  for  making  coke,  and  it  is  used  for  railway  fuel ;  the 
quantities  officially  reported  are  1,800  in  1860,  and  2,267  in  1863. 

Sevilla  produced  in  1863,  9,016  tons.     There  is,  however,  but  little  doing  in  this  province. 

Cordoba  gave  in  1860,  8,300  tons  of  coal,  and  in  1863,  12,901  tons. 

The  Provinces  of  Barcelona,  Lerida,  Balearic  Islands,  Santander,  Guipuzcoa,  Alva,  and  Alicant, 
Saragosa  and  Gerona,  produce  between  17,000  and  18,000  tons  of  lignite  annually. 

In  the  vicinity  of  the  River  Caudin  is  a  coalfield  belonging  to  the  Duchess  of  Leuchtenberg ;  it  con- 
sists of  43  concessions,  20  of  which  are  at  work,  the  produce  of  which  is  said  to  be  over  30,000  tons. 
The  Santa  Ana  Company  has  17  concessions  at  work,  producing  about  40,000  tons.  A  Belgian  Com- 
pany has  14  concessions,  producing  ,5,000  tons.  Jja.Justa  Company  extracts  9,500  tons,  and  there  are 
numerous  otter  small  concessions  which  are  said  to  produce  more  than  100,000  tons.  This  information 
is  derived  from  the  Report  on  the  coal  produce  and  trade  of  Spain,  furnished  to  the  Foreign  Office  by 
Mr.  L.  S.  Sackville  West. 

PORTUGAL. 

Beds  of  lignite  and  some  anthradte  coal  are  known  to  exist,  but  the  production  of  either  is  small.        iv>rti]gaL 
The  production  per  annum  is — 

Tons. 

San  Pedro  de  Cova      .  .  -  -    11,786  coaL 

Coimbra  -  -  -  -      2,946  lignite. 

In  the  district  of  Leiria  there  are  mines  producing  coal,  but  the  workings  are  very  insufficiently 
developed.  There  are  also  in  the  district  of  Areiro,  at  Monte  dos  Canadinhas,  Pyao,  and  Pedorido 
some  anthracite  mines,  the  value  of  which,  however,,  is  very  insigni^cant 

GREECE. 

There  is  no  coal,  properly  so  called,  known  to  exist  in  Greece,  but  lignite  has  been  found  in  several  Greece. 
places. 

It  exists  in  considerable  quantities  at  Oropo  and  Marcopoulos  to  the  N.E.  of  continental  Greece ;  at 
Limni  on  the  Argolic  coast;  on  the  Isthmus  of  Corinth;  in  the  neighbourhood  of  Kalavryta,  and 
especially  at  Koumi  in  the  Euboea. 

Mr.  Jenner,  the  British  Consul,  who  reports  to  Mr.  Erskine,  says, — "  The  lignite  found  would  not  be 
'^  to  any  extent  available  for  the  use  of  ships,  owing  to  the  small  amount  of  caloric  it  evolves  in  pro- 
"  portion  to  its  bulk.  For  manufacturing  purposes,  for  distilleries,  and  for  iron  working,  as  well  as  for 
"  use  in  houses  as  a  combustible,  it  might  be  profitably  employed,  as  it  is  calculated  that,  including 
"  the  expenses  of  transport  to  the  nearest  hise  port,  it  might  be  sold  at  from  12s,  to  I6s.  a  ton, 
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"  English  coal  costs  from  S5s.  to  45«.  a  ton.  Supposing  the  Greek  lignite  to  contain  on  an  average 
'*  about  half  the  caloric  power  of  English  coal,  the  former  might  be  advantageously  substituted  for  the 
**  latter  in  all  cases  where  its  bulk  would  not  prove  an  insurmountable  obstade." 


TURKEY. 

Turk^.   ,  Coal  is  found  borderingon  the  Carpathian  mountains,  in  Servia,  Roumelia,  and  Bulgaria. 

The  coal  of  Heraclea  (Eregli),  on  the  south  coast  of  the  Black  Sea,  in  Anatolia,  has  been,  since  the 
Crimean  war,  exciting  much  attention. 

In  1853  a  Government  return  gives  a  letter  from-  the  Rev.  John  C.  Barkley,  who  says, — "Two  of 
"  mv  sons  have  been  engaged  by  the  Turkish  Government  to  open  mines  on  the  Asiatic  coast  of  the 
"  Black  Sea,  about  30  miles  eastward  of  Erekli,  or  150  miles  from  the  mouth  of  the  Bosphorus,  at 
"  which  at  that  time  there  were  30,000  tons  ready  for  shipment." 

Commander  Spratt,  of  the  "  Spitfire,"  says, — "  Coal  is  found  in  almost  every  valley  opening  to  tbe 
"  sea,  from  about  five  miles  north-east  of  Heraclea  as  far  as  Amostros,  and  at  distances  of  from  one 
"  quarter  to  three  miles  from  the  shore.  The  chief  locality  for  good  coal  is  at  the  valley  of  Kosloo, 
"  about  16  miles  north-east  of  Heraclea.  In  this  valley  of  Kosloo  there  are  no  less  than  nme  seams  of 
*'  coal,  but  four  only  are  worked.  300  tons  a  day  can  be  shipped,  weather  permitting.  About  30,000 
**  tons  per  annum  are  said  to  be  obtainable  from  these  seams.' 

Mr.  Longridge  states,  in  1854,  that  the  mines  are  capable  of  producing,  if  properly  worked,  as 
follows: — 

Kosloo        -  -  -  -    30,000  tons  per  annum. 

Armoot-Ichuk  -  -        -      5,000    „  „ 

Balluk         ....      2,500    „  „ 

The  amount  of  stock  on  hand  at  that  time  was, — 


At  Kosloo,  Armoot-Ichuk,  and  Balluk,  the  quality  of  which  may  be 

depended  on,  being  worked  under   the  superintendence  of  Mr. 

Barkley        -.-.---. 
At  various  places  worked  by  Croats,  the  quality  not  to  be  depended 

upon  .-..-.- 

At  Heraclea,  in  heap  or  depdt,  quality  not  to  be  depended  upon, 

being  mixed  from  all  the  mines        -  -  -  .  - 


Tods. 


4,000 

15,000 

4,000 


Total  estimated  stock 


-    23,000 


The  2nd  Report  of  the  Ottoman  Imperial  Scientific  Commission  on  the  Universal  Exhibition  of  1867 
says, — The  situation  of  Eregli,  in  Anatolia,  on  a  gulf  of  the  Black  Sea,  is  favourable  for  working  the 
coal,  and  for  coaling  steamers. 

The  coal  of  Eregli  resembles  Newcastle  coal  in  composition ;  inflammable,  free-burning,  tolerably 
pure,  and  suitable  for  the  manufacture  of  coke.  The  advantages  of  this  Black  Sea  coal  is  dwelt  on,  as, 
m  the  Levant,  all  coal  comes  from  England,  and  costs  from  forty  to  forty-five  francs  per  ton. 

The  reporter : — 

'^  The  coal  basin  of  Eregli  is  the  first  to  attract  attention.  There  are  other  deposits  in  the  Ottoman 
Empire;  but  they  are  not  well  known,  and  becoming  known  they  could  only  be  worked  after  the 
creation  of  means  of  communication ;  that  is,  after  a  certain  lapse  of  time ;  but  this  is  not  the  case  with 

SMYRNA. 

Moderately  good  coal  is  found  at  Nazli,  near  Olidin.  There  are  other  coal  mines  of  very  inferior 
quality. 

SERVIA. 

Coal  of  an  inferior  description  is  to  be  found  in  manv  parts  of  Servia.  At  Kupria,  on  the  Morava, 
muth  brown  coal  has  been  discovered.  There  is  a  gooa  deal  of  lignite  coal  at  Golumbatz  and  Bemitza. 
At  Dobra,  not  far  from  the  Danube,  extensive  coalfields  have  been  discovered.  Considerable  seams  of 
lignite  cool  have  been  opened  at  Brza,  Falauka,  and  Negotin,  and  in  many  other  places  of  the 
interior. 

INDIA. 

Coft!  of  India,  From  f  he  Memoirs  of  the  Geological  Survey  of  India  we  extract  the  following  anthracitic  infor- 

mation ;— 

Production  of  Coal  in  India. 


Districts. 


Runnigang  Coalfield 
Rajmahal  Hills 
Knrhrbari 
Palamow     - 
Syhlet  Hills 

Total  in  Mannels 
Or  in  Tons     - 


1858. 


5,917,000 

219,000 

4,000 

22,319 


6,162,319 
226,140 


1859. 


8,949,600 

843,000 

108,182 

28,648 

32,498 


9,961,928 
365,575 


1860. 


8,559,097 

1,222,860 

275,256 

30,900 


1,088,113 
370,206 
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Of  the  Sin^owli  coalfield,  which  lies  to  the  south  of  the  river  Sone,  in  the  Rewah  territory  The  Bait  indiMi 
Dr.  Oldham  states  that  he  has  not  been  able  to  procure  any  return,  but  that  he  is  aware  that  the 
amount  of  coal  raised  has  been  small,  and  will  not  affect  the  general  total.  More  than  one  bed  of  coal 
has  been  practically  examined  in  the  continuation  of  this  field  to  the  west  and  towards  Singapoor;  but 
none  of  these  are  as  yet  at  work  as  collieries.  The  Nerbudda  Valley  has  long  been  known  to  contain 
coaJ,  but  owing  to  the  distance  from  any  available  market,  and  the  comparative  inaccessibili^  of  the 
localities  where  it  occurs,  it  has  not  been  hitherto  economised.  The  Nerbudda  Coal  and  Iron  Company 
have  this  year  commenced  their  operations,  and  I  suppose  will  shortly  be  turning  out  coal. 

In  other  parts  of  the  north-western  provinces'  territory  there  is  no  known  workable  coal.  Seams  of 
lignite  of  very  irregular  size  and  very  limited  extent  occur  in  several  places  along  the  foot  of  the  Sub- 
lumalayas,  marking  a  certain  group  of  sandstone  rocks,  of  comparatively  recent  date ;  but  nowhere  are 
these  deposits  known  to  be  of  extent  rendering  it  probable  they  will  ever  be  of  any  practical  use. 

In  Oude  no  coal  is  known  to  occur.  In  the  Punjaub  no  coal  is  known  to  occur,  if  we  except  as 
above,  in  the  north-western  provinces,  the  patches  of  lignite  which  have  been  found  in  several  localities 
along  the  base  of  the  outer  Himalaya,  as  well  as  in  the  Salt  Range. 

In  Scinde  the  only  coal  raised  was  that  of  Synah  Valley,  as  given  above ;  but  the  irregularity  and 
the  small  extent  of  this  deposit  has  caused  it  to  be  abandoned.  It  was,  in  fact,  an  irregular  patch  of 
lignite. 

In  Bombay  no  coal  is  known  to  occur.  In  Hyderabad  none.  In  Nagpore  a  small  coalfield  is  known, 
near  to  Muret,  on  the  border  of  the  Nerbudda  district,  which  may,  in  met,  be  considered  in  continua- 
tion (although  actually  separated)  of  the  Nerbudda  deposits.     The  coal  is  not  now  economised. 

In  Madras  no  coal  is  known.  Coal  has  been  more  than  once  stated  to  occur  on  the  Godavery,  or 
some  of  its  feeders,  and  even  very  recently ;  but  as  yet  nothing  but  black  shales,  which  will  not  support 
combustion,  and  which  are  in  all  probability  of  a  totally  different  age  from  the  coal-bearing  rocii^  of 
India,  have  been  met  with. 

In  the  Report  of  1869  Dr.  Oldham  gives  a  table  of  the  total  coal  produce  of  India  for  11  years.  He 
says, — "  So  far  as  known,  the  total  annual  out-turn  of  good  coal  in  India  during  11  years  is  shown.  I 
"  have  given  also  in  this  table  the  quantity  raised  in  Bengal  alone,  as  compared  with  the  whole  of 
"  India,  and  the  quantity  imported  into  Calcutta  for  the  entire  series  of  years.  The  two  latter  columns 
"  taken  together  give  the  total  quantity  of  coal  required  to  meet  the  consumption  of  Calcutta,  and  of 
'^  places  supplied  from  Bengal.  This  quantity  it  will  be  seen  amounted  in  1867  to  1^,993,912  maunds, 
"  or  476,841  tons,  and  in  1868  to  15,394,420  maunds,  or  564,933  tons." 


Coal  raised  in  all 

Coal  raised  in 

Coal  imported  into 

Total  Consumption 

India. 

Bengal. 

Calcutta. 

of  Bengal 

Maunds. 

Maunds. 

Maunds. 

Mannds. 

1858 

6,162,319 

6,162,928 

— 

— 

1859 

9,961,928 

9,961,928 

1,229,160 

11,191,088 

1860 

10,088,113 

10,008,113 

496,585 

10,584,698 

1861 

7,806,252 

7,785,085 

1,285,203 

9,070,288 

1862 

8,643,843 

8,630,843 

676,687 

9,307,530 

1863 

9,512,174 

9,504,975 

1,036,407 

10,541,382 

1864 

9,046,147 

9,032,405 

1,818,132 

10,850,537 

1865 

8,837,953 

8,810,425 

1,616,143 

10,426,568 

1866 

10,834,551 

10,790,035 

914,427 

11,704,426 

1867 

11,861,031 

11,847,178 

1,146,734 

12,993,912 

1868 

13,562,274 

13,465,829* 

1,928,591 

15,394,420 

From  this  table  it  appears  that  the  total  quantity  of  coal  (so  far  as  tabulated)  raised  in  all  India 
during  the  year  1867  was  1,18,61,031  mds.,  or  479,233  tons,  and  in  the  year  1868,  1,35,62,274  mds., 
or  547,971  tons.  It  is  worthy  of  notice  also  that  of  this  large  quantity  only  18,753  mds.  were  obtained 
from  any  other  field  than  that  of  Ranigunj  in  the  year  1867,  and  only  1,11,445  mds*  in  the  year  1868. 
Nothing  can  more  forcibly  show  the  vast  importance  of  this  one  coalfield. 

A  simple  inspection  of  the  figures  given  above  will  show  that,  with  some  fluctuations,  the  amount  of 
coal  raised  in  this  country  has  during  die  1 1  years  past  increased  rapidly,  and  on  the  whole  steadily, 
from  61^  lakhs  of  maunds  in  1858  to  127^  lakhs  of  maunds  in  1868.  In  other  words,  the  quantity  has 
considerably  more  than  doubled  during  the  lapse  of  ten  years.  If  we  go  back  still  further,  we  find,  that 
in  1850  the  total  quantity  sent  away  from  the  Ranigunj  field  was  22  lakhs  of  maunds;  while  in  1868 
this  out-turn  had  grown  to  126  lakhs,  or  nearly  six  times  the  amount  Few  industries  can  point  to 
such  an  extension  within  the  same  number  of  years. 

COAL  RESOURCES  OF  INDIA. 

1.  Rajmahal  Hills. — In  this  district  coal  deposits  occur  in  many  places.  In  the  basin  of  the 
Brahmini,  four  or  fiye  seams  are  known,  varying  in  thickness  from  3  to  12  feet.  In  the  yalley  of  the 
Bansloi  stream  further  north,  several  valuable  beds  of  coal  also  occur,  and  in  the  Goomani  Valley,  and 
towards  the  north-western  end  of  the  hill  range  near  Borah.  While  the  East  Indian  Railway  was 
being  constructed,  many  of  those  beds  were  worked ;  but  since  the  opening  of  the  line  very  little  has 
been  done.    This  railway  should  have  opened  a  trade  from  this  coalfield  to  Calcutta. 

2.  Raneegunge. — This  coalfield  is  at  a  distance  of  120  to  160  miles  N.W.  of  Calcutta.  Its  greatest 
length  being  nearly  E.  and  W.  about  30  miles,  and  the  greatest  breadth  nearly  N.  and  S.  about  18 
miles.     The  area  of  coal-bearing  rocks  is  about  500  square  miles. 


1848a.    VoLin. 


*  This  mclades  the  produce  of 
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The  Bmm%  inaies.  Th®  ^^^1  ^^  ^^^  ^^^  ^  ^  noD-coking  bituminous  coal,  composed  rf  distinot  laminie.  of  a  bright  jetty 
coal,  and  of  a  dull  more  earthy  rock.  The  average  amount  of  ash  is  some  14  or  15  per  cent,  yaryioig 
from  8  to  25  per  cent 

The  Raneegunge  coalfield  has  the  advantage  of  two  branches  of  the  Indian  Railway,  which  traverse 
its  richer  portion.  Professor  Oldham  has  estimated  that  14,000  millions  of  tons  are  fairly  obtainable 
from  this  coalfield. 

S.  KuBHUEBALi* — Situated  N.  of  the  river  Barakur,  about  80  miles  S,  of  the  Luckieserai  station  of 
the  East  Indian  Railway.  Its  greatest  length  is  6^  miles ;  its  breadth  nowhere  being  more  than 
2f  miles.  There  are  several  beds  of  good  coal  from  8  to  14  feet  thick.  The  coal  of  Kurhurbali  is  of 
better  quality  than  most  of  the  Indian  coal.  Its  distance  from  the  railway  has  operated  against  the 
opening  out  of  this  coalfield.  After  carefully  excluding  one  fourth  for  loss,  waste,  &c,  it  is  estimated 
that  168  millions  of  tons  of  coal  remain  in  this  field. 

4.  Jheeeia. — This  coalfield  extends  along  the  valey  of  the  Damudah  river.  Its  greatest  length  is 
21  miles,  in  an  E.  and  W.  direction  ;  its  maximum  breadth  is  about  9  miles  N.  and  S.  Total  area  200 
square  miles.     It  is  roughly  calculated  that  this  field  would  yield  465  millions  of  tons. 

5.  BoKARo. — This  coalfield  is  but  a  mile  west  of  the  Jherria  coalfield.  It  extends  along  the  valley 
of  the  Damudah,  forming  a  long  narrow  band  of  coal-bearing  rocks  of  more  than  40  miles  from  E.  to 
W. ;  its  breadth  N.  and  S.  never  exceeding  7i  miles.  It  is  a  poor  coal,  used  only  for  brick  and  limo 
burning ;  but  much  has  been  raised  and  carted  to  Hazareebagb,  and  even  to  Gya.  It  is  estimated  that 
1,500  million  tons  of  coal  are  in  this  field. 

6.  Ramqurh. — This  small  field  occupies  a  triangular  space.  Near  Ramgurh  the  breadth  inaN, 
and  S.  direction  is  only  a  few  hundred  yards.  It  extends  eastward  about  12  miles,  and  at  the  eastern 
end  expands  to  a  breadth  of  6  miles.     Available  coal  2  or  3  millions  of  tons. 

7.  HoHARO  or  Karunpoora. — The  field  is  of  large  extent,  covering  a  surface  of  at  least  450  square 
miles.  The  South  Karumpoora  field  is  thought  to  occupy  120  square  miles.  These  fields  are  poor  in 
coal,  and  what  does  occur  is  of  inferior  quality. 

8.  Eetcoora. — Near  Eetcoora,  to  the  N.W.  of  Hazareebagb,  coal  occurs  of  poor  quality,  but  usable 
for  brick  and  lime  burning. 

9.  Palamow. — The  prmcipal  fields  of  coal  occur  along  the  valley  of  the  Damudah  and  its  tributaries. 
The  actual  limits  of  the  field  have  not  been  determined,  but  the  district  is  poor  in  coal,  and  if  worked 
it  will  only  be  so  to  supply  local  demand. 

10.  Sing RowLiE.— Not  far  to  the  west  of  the  village  of  Singhpur  the  colliery  of  Eotah  has  forj^ears 
been  known,  and  a  fair  amount  of  good  coal  has  been  produced.  Coal  exists  in  eight  or  nine  localities, 
spreading  over  an  area  of  about  40  miles  in  length  from  E.  to  W.,  and  20  in  breadm  fix)m  N.  to  S.  No 
details  can  be  obtained. 

11.  Upper  Sone. — The  prospects  of  any  large  amount  of  coal  being  available  from  this  district  arc 
not  good.  Some  thin  seams,  apparently  unworkable,  were  noted  by  the  Geological  Survey  in  the 
Mahanuddy  Valley,  near  the  distnct  of  Bijiragoogurh. 

12.  Hdtsoo  or  Chutteesgurh. — Coal  occurs  in  the  Hutsoo  near  Koorba ;  in  the  Beeja  Kurra, 
25  miles  N.W.  of  Koorba  ;  and  in  the  Labed,  a  few  miles  further  in  the  same  direction.  It  is  said  to 
extend  200  yards  along  the  bed  of  the  former,  and  about  a  mile  in  the  latter.  Coal  was  also  found  in 
the  Chornai  stream,  a  tributary  of  the  Hutsoo. 

13.  Talcheer. — There  is  but  Uttle  coal  in  this  field,  and  that  little  poor  in  quality.  The  total  area 
of  the  coal-bearing  rocks  in  the  field  is  not  more  than  10  square  miles. 

"  These  coalfields,  in  conjunction  with  the  reported  coalfields  near  Chanda,  on  the  Wurda,  and  also 
the  reported  coalfields  in  the  vicinity  of  Sumbhulpdr,  will  in  a  very  few  years  become  of  far  higher 
value  nian  they  are  now."     Oldham.  . 

This  opinion  appears  to  be  foimded  on  the  probability  of  the  formation  of  a  line  of  railway  from 
Calcutta  to  Bombay.  The  Nerbudda  Coal  ana  Iron  Company  have  their  works  near  Mopani,  and 
effective  preparations  are  made  for  working  the  coal  as  soon  as  the  Great  Indian  Peninsular  Kailway  to 
Jubbulpur  is  opened.  The  coal  does  not  appear  to  be  of  a  high  quality,  but  still  it  is  of  considerable 
local  importance.  Many  small  thin  seams  exist  in  several  localities  within  Tawa  Vslley  of  the 
Nerbudda  district,  but  they  are  unimportant. 

14.  Pench  Riveb. — Coal  occurs  at  Sirgori  village.  One  seam  was  more  than  4  feet  thick,  and 
another  seam  2  feet  thick.  (2.)  Chenda  or  Digawani. — A  seam  with  more  tiiian  12  feet  of  coal. 
(8.)  Hurrye. — A  seam ;  thickness  unknown.  (4.)  Rawnnwarra. — One  seam  with  5  feet  4  inches  of 
coal.  A  second  with  more  than  three  feet  of  coaL  (5.)  Parassia. — Above  5  feet  of  coaL  (6.)  Bhun- 
daria. — Seam  of  15  feet  2  inches,  with  more  than  7  feet  of  good  coal.  (7.)  Pootaria. — More  than 
6  feet  of  good  coal.  (8.)  BurkoL — About  6  feet  of  good  coal.  (9.)  Gogri. — Six  feet  seam,  with  6  feet 
of  coal 

This  coalfield  is  nearly  100  miles  from  Nagpoor;  and  this  distance  prevents  any  profitable  working. 
Coal  has  only  been  raised  from  one  seam,  that  at  Burkoi.  Since  1860  one  colliery  has  been  held  on 
lease  ;  but  little  has  been  done,  owing  to  the  cost  of  bringing  the  coal  to  a  market  for  it. 

15.  Chanda. — No  details  are  given.    We  have  only  the  statement  that  coal  occurs. 

16.  KoTA. — Near  Kota,  on  the  Gfodavery,  coal  has  been  more  than  once  reported. 

17.  CuTCH. — ^The  coal  occuring  at  Cutch  affords  no  hopes,  of  proving  valuable. 

18.  SiND. — ^There  is  coal ;  but  "as  a  source  of  fuel  it  was  therefore  utterly  worthless." 

19.  Salt  Range. — "The  Salt  Range  may,  therefor^  in  my  opinion  be  rejected  from  all  calculation 
"  of  the  available  supplies  of  good  coal  in  India,  excepting  for  immediately  local  demands,  and  for  such 
"  common  purposes  as  this  inferior  coal  may  suit." 

20.  MuRKEE,  && — Patches  of  coal  and  lignite  only. 

21.  Darjeeling. — Coal-bearing  rocks  near  Punkabaree,  at  the  foot  of  the  Darjeeling  Hills,  and 
nests  of  coal  and  lignite. 

22.  Assam. — At  Terap  a  minimum  thickness  of  5  feet  of  clean  bright  coal  was  seen.  At  Nan^chik, 
a  tributary  of  the  Deehing,  within  200  feet  in  length,  3  thick  beds  of  good  sound  coal  were  seen  ;  one 
of  them  8  feet  in  thickness.    At  Jaipur. a  seam  of  17  feet  occurs,  of  which  10  feet  is  good  coal.    Several 
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other  seams  exist;  but  from  the  inaccessible  nature  of  the  country  it  is  not  possible  to  obtain  an  The  Bast  indSw. 
approximate  idea  of  the  amount  of  fuel  available*   /^It  can|  I^owever,  be  unhesitatingly  ^sorted  ,that 
"  this  amount  is  very  large  and  most  valuable." 

23.  Khasi  Hills. — Gt)od  coal  occurs,  especially  well  adapted  for  making  gas.  Professor  Oldham 
estimates  the  available  coal  of  the  Ehasi  Hius  at  3,000,000  tons.  ^^  It  is  not  improbable  that  double 
"  tihis  quantity  will  prove  to  be  near  the  true  amount"  ' 

24.  Uoal  measures  exist  at  Garo  Hills  ;  but  the  Geological  Survey  failed  to  find  any  coal.  At 
(25)  Cachar  small  pockets  of  coal  occur.  Similar  examples  occur  at  (26)  Chittagonct.-  In  the  island 
of  (27)  Cheduba  a  lignite  is  met  with. 

28.  BuRMAH. — In  British  Burmah  no  workable  coal  is  known  to  occur.  In  Upper  Burmah  some 
irregular  beds  of  inferior  coal  were  examined  by  Dr.  Oldham.  "  They  hold  out  no  prospect  of  suppiy- 
"  ing  anything  more  than  a  very  local  and  limited  demand,  and  even  this  with  inferior  fuel." 

29.  Tenassebim. — ^'  Beds  of  coal  near  Mergui,  in  the  Tenasserim  provinces,  were  examined  by  me 
"  in  1854.  They  hold  out  little  prospect  of  affording  a  large  supply,  while  the  coal  is  of  inferior 
"  quality." 


Coal  Districts  of  India,  with  their  Areas,  and  estimated  Coal  Contents. 

Coal  of  India. 

% 

Coal  area  in 
Square  Miles. 

Estimated  quantities  of 
coal  remaining. 

Tons. 

1.  Rajmabal  Hills 

— 

2.  Raneegunge 

400 

14,000,000,000 

3.  Kurhurbali 

10 

168,000,000 

4.  Jherria 

- 

200 

465,000,000 

5.  Bokaro 

• 

100 

1,500,000,000 

, 

• 

6.  Ramgarh 

- 

30 

8,000,000 

7.  Hoharo  and 

•  .      « 

450 

Unkaown. 

Skarunpoora 

- 

120 

Do. 

8.  Eetcoora 

- 

— 

Do. 

9.  Palamow 

- 

— 

Do. 

10.  Singrowlie   - 

- 

— 

Do. 

11.  Upper  Some 

• 

— 

Do. 

12.  Hutsoo 

• 

— 

Do. 

- 

13.  Talcher    - 

. 

10 

Do. 

14.  Pench  River 

- 

-^ 

Do. 

15.  Chanda 

• 

— 

Do. 

16.  Kota 

• 

— 

Do. 

17.  Cutch 

. 

I-. 

Do. 

18.  Bind 

•        • 

— 

Do. 

19.  Salt  Range 

•            * 

— 

Do. 

20.  Mmree 

• 

— 

Do. 

21.  Darjeeling 

- 

— . 

Do. 

22.  Assam 

- 

— 

Do. 

23.  Kassi  Hills 

• 

_ 

6,000,000  (?) 

24.  Garo  Hills    - 

- 

— 

Unknown. 

25.  Cachar 

. 

— 

Do. 

26.  Chittagong       - 

- 

— 

Do. 

27.  Cheduba 

- 

..» 

Do. 

28.  Burmah 

. 

— 

Do. 

29.  Tenasserim 

Estimated  total  quantity  of 

Do. 

coal  in  the  coal  areas  estimated 

above              .            -            . 

"             ■             " 

16,142,000,000 

According  to  the  Report  by  Dr.  Oldham,  the  Assam  coalfield  must  be  regarded  as  the  most  impor- 
tant amongst  those  of  which  the  coal  areas  cannot  be  satisfactorily  ascertained.  The  inaccessible 
nature  of  the  country  renders  it  impossible  to  obtain  an  approximation  to  the  value  of  its  coal  formations, 
and  from  its  situation,  supposing  some  local  industry  leads  eventually  to  the  development  of  its  native 
resources,  the  coal  of  Assam  can  never  come  into  competition  with  the  fuel  of  other  countries. 

In  the  following  pages  the  quantities  of  British  coal  sent  to  the  principal  ports  in  India  are  given. 
From  this  it  will  be  seen  that — 

Even  supposing  that  the  16  thousand  millions  of  tons  estimated  by  Dr.  Oldham  represents  the  total 
supply  of  coal  that  can  ever  be  expected  to  be  produced  by  the  Indian  coalfields,  that  is  a  quantity 
su£^ent  to  meet  a  greatly  increased  demand  for  a  very  long  period  ;  and  therefore  we  are  not  in  any 
way  justified  iu  supposing  that  the  East  Indies  will  ever  require  much  more  coal  from  Great  Britain 
than  that  which  it  now  receives. 
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k  IndUn  ooil. 


ThE  Production  of  Coal  in  India  from  1858  to  1866.    Compiled  from  Dn  Oldham's 

Report. 


Kvne  of  Cr^aiadd. 

Number 
of  Col- 
lieries. 

Number 
of  Pits 
orJQuar- 

1858. 

1859. 

1860. 

1861. 

1862. 

1863. 

1864. 

1865. 

1866. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

TODt 

liAl^lGXSJ, 

Slngaran  VnUcy      - 

22 

43 

32,220 

86,994 

80,792 

83,060 

10.5,191 

104,222 

114,.56l 

124,162 

169,313 

Rftnigaui 

11 

31 

131,119 

172,697 

171,261 

153,882 

166,727 

184,778 

163,838 

168,521 

190,766 

Ndoia  VaJiey.E.     - 

13 

26 

17,064 

21,284 

17,348 

467 

3,736 

7,106 

11,649 

14,217 

17^45 

VV. 

5 

16 

9,908 

11,743 

10,642 

— 

— 

13,353 

20,417 

9,546 

11,501 

W.  of  the  field  and  others 

9 

16 

26,825 

32,036 

34,051 

30,148 

30,532 

41,649 

24,807 

9,859     10,704 

IUjvahal  Hills. 

Brahinbi  Nuddi 

7 

11 

8,000 

31,222 

45,217 

— 

— 

.— . 

— 



- 

Bansloi  Niiddi 

7 

1,000 

3,583 

3,000 

2,367 

1,641 

U 

— 

— 

. 

Goomani  Nuddi 

8 

3,703 

6,550 

9,555 

— 

— 

— 



_ 

Kw.  of  urn 

8 

3,703 

1,.'»00 

29,111 

— 

— 

— 

— 



— 

Ktirhorbiiri 

1 

148 

4,006 

10,193 

9,766 

10,209 

940 

— 

_ 

PflJamoir     -            -        - 

1 

... 

148 

1,061 

1,144 

1,234 

1,621 

— 

— 

.^ 

_ 

Kh^ia  And  Jyoteah 

2 

— 

863 

1,023 

1,144 

598 

— 

— 



_ 

_ 

Singrowli  and  Rewah 

2 

— 

863 

1,023 

1,444 

185 

481 

259 

148 



1,108 

Sciode,  Lyiifth  Valley      - 

1 

4 

— 

1,680 

— 

— 

— 

— 

— 

— 

— 

Salt  Range 

~ 

- 

■" 

■" 

~ 

" 

" 

7 

360 

1,019 

540 

Coal  raised  in  India.    The  original  returns  are  given  in  Bengal  maunds  =  40  seers  each  =  2,057  lbs. 
These  have  been  brought  into  the  English  statute  tons. 


1858 
1859 
1860 
1861 
1862 
1863 
1864 
1865 
1866 


AU  India. 


Tons. 
238,241 
374,379 
374,998 
289,120 
320,142 
354,203 
335,783 
327,517 
401,279 


Produce  of 
Bengal. 


Tons. 

368,960 
373,633 
288,336 
31,9660 
352,036 
334,533 
326,312 
399,630 


Production  of 

other  parts  than 

Bengal. 


Tons. 

5,419 
2,365 
784 
482 
2,167 
1,250 
1,205 
1,649 


The  above  figures  show  that  within  the  last  nine  years  but  little  progress  has  been  made  in  the 
dovelopment  ot'  the  coalfields  of  India.  The  coalfields  of  Bengal  are  the  only  ones  which  have  been 
worked  in  anything  approaching  to  a  systematic  plan,  and  even  in  the^e  there  appears  to  have  been  a 
want  of  any  well  regulated  method.  There  can  be  no  doubt  that,  if  there  should  spring  up  a  large 
demand  for  native  coal,  there  would  speedily  be  an  increased  production  of  it.  Still,  since  1861,  we 
have  given  us  by  Dr.  Oldham,  from  the  East  India  Railway's  Deputy  Agent,  a  return  of  the  coal  used 
on  that  line,  which  is  as  follows : — 


1861 
18C2 
1863 
1864 
1865 
18CC 


Tons.  ^                                                               Tons. 

36,711,  leaving  of  coal  raised  in  Bengal  251,625  for  other  uses. 

45,544  „  „  274,116 

68,063  „  „  283,973  „ 

99,868  „  „  254,665  „ 

104,739  „  „  221,573  „ 

188,133  „  „  211,497  „ 


From  this  we  see  that  as  the  locomotives  of  the  railway  have  been  burning  more  Indian  coal,  the 
increased  supply  from  the  Bengal  collieries  has  not  kept  pace  with  the  demand,  and  in  each  year  since 
1H6S  there  has  been  a  steady  decline  in  the  quantity  of  native  coal  left  to  meet  the  requirements  of  the 
country. 

Dr.  Oldham  tells  us,  "  That  during  the  last  eight  years  there  has  been  an  aggregate  consumption  of 
"  cnal  supplied  for  Bengal  alone  and  the  port  of  Calcutta,  of  more  than  3,000,000  tons,  of  which  about 
**  eight  ninths  were  raised  in  India,  and  about  one  ninth  imported ;  that  there  has  on  tiie  whole  been 
"  but  little  increase  in  the  demand  for  coal  during  that  period." 


i 


Digitized  by 


Google 


COAL  PRODUCTION  OF  FOREIGN  COUNTRIES.  237 

On  the  Coalfields  of  the  Central  Provinces.* 

The  Government  of  India,  assured  by  competent  authorities  of  the  existence  of  a  valuable  coalfield  in  East  indun  ooai. 
the  Central  Provinces,  determined  upon  procuring  from  England  the  best  apparatus,  in  order  to  test  the 
extent  of  that  field.  Certainty  is  so  nearly  attamed  that  a  light  line  of  railway  is  already  spoken  of 
through  the  HiDgunghat  district  down  to  the  coalfield  of  Chanda.  Chanda  possesses  at  least  one  com- 
pact bed  of  this  mineral,  containing,  according  to  moderate  calculation,  eifffiteen  million  tons.  In  all 
prooability  as  much  again  may  be  found  on  the  Berar  side  of  the  river ;  and  it  is  believed  that  seams  of 
no  mean  size  exist  elsewhere  in  the  neighbourhood.  In  the  latter  part  of  1865  Captain  Lucie  Smith, 
Deputy  Commissioner  of  Chanda,  was  engaged  collecting  the  clays  of  Chanda.  In  the  search  for  clay, 
Captain  Smith  came  upon  a  piece  of  coal  shale  in  the  bed  of  the  Wurdah  ;  he  accordingly  instituted  a 
search  for  the  larger  rock  of  which  it  was  a  fragment.  Some  distance  up  the  stream  a  hole  was  dis- 
covered in  the  left  or  Chanda  bank,  from  which  the  shale  had  evidently  been  washed.  A  shaft  was 
sunk,  and  coal  reached  at  no  great  distance  from  the  surface.  A  search  in  the  neighbourhood  disclosed 
also  a  patch  of  coal,  cropping  up  in  a  ravine  on  the  right  or  Berar  side  of  the  stream.     In  February 

1866  another  seam  was  discovered  on  the  Berar  side,  near  a  place  called  Bullapore.  Specimens 
obtained  near  the  surface,  and  inferior  in  quality  to  that  more  deeply  embedded,  were  analysed  in 
Bombay,  and  pronounced  scarcely  inferior  to  Chindwarra  coal,  and  to  possess  calorific  value  equal  to 
about  two  thirds  that  of  good  Welsh.  To  continue  this  test,  a  cartload  of  it  was  sent  to  Nagpore  to 
be  tested  by  an  officer  who  was  reputed  to  be  an  authority  in  this  and  kindred  matters.  Cleavage, 
fracture,  lustre,  hardness  were  all  considered,  and  it  was  pronounced  not  to  be  coal  at  all ;  but  in  April 

1867  Mr.  W.  T.  Blandford,  of  the  Geological  Survey,  visited  those  parts,  and  reported  on  the  Koom- 
baree,  Groogoos,  and  Bullapore  seams.  The  first  gave  an  authoritative  decision  that  Chanda  possessed 
coal;  the  Nagporean  to  the  contrary  notwithstanding.  The  first  two  beds  he  considered  probably 
limited,  but  pronounced  that  at  Bullapore  highly  promising,  while  an  analysis  made  at  Calcutta  showed 
the  coal  to  be  of  good  quality.  Captain  Smith  found  another  seam  in  March  1868  on  the  right  bank, 
near  a  village  known  as  Latee,  the  coal  of  which  was  unmistakeably  good.  Two  months  later  a  boring 
machine  was  set  to  work  to  ascertain  the  probable  thickness  of  these  beds.  At  Chanda  the  coalbed 
was  reached,  20  feet  of  coal  and  carbonaceous  shale  were  passed  through,  afterwards  a  few  feet  of  clay, 
and  then  another  bed  of  excellent  coal  over  11  feet  in  thickness.  Mr.  Binnie,  executive  engineer  m 
Chanda,  reported  upon  the  boring  made  at  Googoos,  as  also  upon  the  appearance  of  the  Koombaree 
and  Bullapore  seams.  These  he  did  not  consider  to  be  mere  isolated  patches  ;  everything  seemed  to 
prove  them  tlie  outcrops  of  an  extensive  bed. 

Mr.  Mark  Fryar,  mining  engineer  in  connexion  with  the  Geological  Survey,  being  deputed  by  the 
Survey  to  carry  on  these  explorations,  submitted  his  first  Report  in  February  last  He  counselled  the 
immediate  commencement  of  mining  operations  on  a  large  scale,  and  the  construction  of  a  branch  rail- 
way to  Chanda.  Mr.  Medlicott,  deputy  superintendent,  differed  from  Mr.  Fryar  on  some  points,  as  to 
the  extent  of  the  coal-bearing  strata.  So  Mr.  Fryar  reported  fully  in  April  last,  justifying  the  opinion 
he  had  previously  expressed.  Mr.  Morris,  the  chief  commissioner,  was  not  yet  persuaded  that  the  time 
had  come  for  the  prosecution  of  mining  enterprise  on  a  large  scale ;  but  he  thought  sufficient  information 
had  now  been  obtained  to  warrant  him  in  recommending  the  construction  of  a  light  line  of  railway 
through  the  cotton  and  coal-producing  country  of  the  Wurdah  Valley,  as  also  a  moderate  expenditure 
for  the  procuring  of  the  best  boring  machines  from  England,  Mather  and  Piatt's  for  instance,  and  for 
completing  as  accurate  a  survey  of  the  whole  district  as  may  be  considered  needful. 

GooGoos. — ^Near  the  village  of  Googoos,  on  the  left  bank  of  the  Wurdah,  Captain  Smith,  as  before 
mentioned,  sunk  a  shaft,  and  the  section  shows  14  feet  of  workable  coal  to  a  depth  of  24  feet  1  inch. 
This  shaft  is  on  the  Chanda  side  of  the  river,  but  the  seam  has  been  cut  through  on  the  Berar  side  as 
well,  and  traced  to  a  considerable  distance,  indicating  a  field  of  great  depth  and  area. 

BuLLAPOiiE. — There  is  a  very  promising  bed  of  coal  presenting  itself  in  the"  Wurdah,  on  the  Nyamj- 
side,  but  dipping  into  the  Chanda  district.  The  exposed  bed  being  cut,  7  inches  of  shale  and  6  ft.  4  in. 
of  coal  were  found.  From  the  position  of  this  bed  any  estimate  made  from  what  can  actually  be  seen 
must,  Mr.  Fryar  considers,  be  an  under  estimate.  This  coal  seam  can  also  be  traced  along  the  line  of 
its  outcrop  for  some  distance,  pro\ing  that  it  was  no  isolated  patch,  but  a  regular  normal  bed,  as 
likely  to  continue  with  its  associated  rock  as  any  in  India;  as  the  Raneegunge  beds,  for  instance. 

Latee. — Near  Latee  a  cutting  on  the  river's  edge  displayed  about  6  feet  of  coal  and  shale,  the 
quality  being  apparently  equal  to  that  of  the  Bullapore  seam.  Coal  has  been  found  at  other  places  in 
like  quantity,  and  under  such  conditions  as  to  leave  no  doubt  in  Mr.  Fryar's  mind  that  they  continue  as 
workable  beds  over  a  large  area.  The  carboniferous  sandstone  strata  extend  over  a  tract  of  country 
75  miles  in  length,  and  varying  from  8  to  22  miles  in  breadth ;  in  other  words,  over  an  area  of  900 
square  miles.  Over  the  whole  of  this,  therefore,  there  are  grounds  for  believing  the  coalfields  likewise 
extend.  It  would  be  premature  to  enter  upon  any  closer  calculation  regarding  these  beds  at  present 
Sufficient  is  known  to  warrant  the  fullest  research,  and  likewise  the  confident  belief  that  the  res^ult  ot 
the  measures  of  investigation  recommended  by  Mr.  Morris,  and  approved  by  the  Government  of  India, 
will  be  more  gratifying  than  is  expected.  If  such  is  the  case,  the  construction  of  the  light  line  of  rail- 
way must  immediately  follow. 

Chanda  Coalfields. — We  learn  that  the  boring  operations  now  being  carried  out  in  the  Chanda 
coalfields  are  attended  with  the  most  encouraging  results.  One  coal  seam  has,  it  is  said,  been  dis- 
covered, 30  feet  in  thickness,  of  such  an  extent  that  it  alone  could  supply  fuel  to  all  the  railways  in 
India  for  half  a  century  to  come. 

*  This  informatiQQ  is  Abstracts  frov  a  communioation  to  the  Mining  Journal  in  1869,  fi-om  a  most  competent  mining;  engineer. 
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Coal  exported  from  India  during  the  under-mentioned  Tbars. 


Bengal. 

Madras. 

Bombay. 

Total  Qnantity. 

Value. 

Total  Quantity. 

Value. 

Total  Quantity. 

Value. 

Tons. 

£ 

Tons. 

A 

Tons. 

£ 

1853 

..* 

— 

— 

— 

185 

248 

1854 

— 

— 

— 

— . 

330 

847 

1855 

— 

... 

— 

— 

130 

310 

1856 

..» 

89 

— 

— 

.^^ 

.... 

1857 

— 

— 

— 

^ 

-. 

201 

1858 

... 

2,400 

^m 

-^ 

.. 

— 

1859 

84 

257 

.— 

-. 

100 

200 

1860 

105 
owtt. 

213 

240 

cwts. 

240 

cwts. 

— 

1861 

806 

40 

2,040 

206 

16,340 

1,679 

1862 

2,291 

109 

Tons 

60 

9 

tons. 

6,700 
tons. 

612 

1863 

— 

— 

148 

246 

2,917 

9,091 

1864 

234 

314 

682 

1,183 

690 

1,342 

1865 

— 

— 

148 

246 

949 

6,253 

1856 

4,408 

5,903 

13 

20 

2,060 

4,370 

The  consumption  of  coal  on  the  railwavs  of  India  is  very  large.  The  amount  supplied  for  the  use  of 
the  locomotive  department  alone  on  the  East  Indian  Railway,  independently  altogether  of  coal  used  for 
other  purposes,  have  been  as  follows : — 

MaandB.  Maumjif, 


1861 

-        991,219 

1862 

-     1,229,709 

1863 

-     1,837,717 

1864 

-    2,696,442 

1866 

-     2,827,968 

1866 

-     6,079,612 

''  We  have  taken  the  East  Indian  Railway  here  as  being  by  far  tlie  largest  single  consumer  of  Indian 
coal;  but  similar  results  would  follow  from  a  consideration  of  the  consumption  on  other  lines  of 
railway." 

The  following  return  wiU  convey  some  idea  of  the  quantities  of  coal  sent  to  India  for  the  use  of  the 
railways. 

Statement  of  Coals,  Coke,  and  Patent  Fuel  shipped  from  England  for  the  use  of  the 
Madras  Railway  in  the  Yeaes  1864,  1865,  1866,  and  1867. 

1864. 


Coal. 

Tons. 

Coke. 

Tom. 

Cowpen  Hartley 
Garswood  Park 
Whitworth  Hartley 
Coed  Talon 
Cowpen  Hartley 
Thomas  Merthyr 
Welsh  Hardey 
North  Wales 

Total 

1,170 

1,009 
99 

1,065 
221 

1,828 
651 
300 

Brancepeth 
Pease's  West 
Tanfield 

Total 

872 

100 

50 

6,343 

1,022 

18< 

35. 

Cowpen  Hartley 
Squborwen  Merthyr 
Garswood  Park 
Welsh  Hartley    - 

Total 

3,985 

750 

1,239 

1,664 

Brancepeth 

No.  3  Rhondda  Valley     - 

Marley  HiU 

Total 

3,584 

2,698 

75 

7,638 

6,357 

1866. 

Cowpen  Hartley      - 
Garswood  Park  - 
Patent  Fuel 

Total 

6,716 
124 
300 

Brancepeth 

No.  3  Rhondda  Valley     - 

Garsfield 

Marley  Hill 

Total 

8,181 

1,718 

115 

90 

7,140 

5,104 
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Coal. 


Patent  Fuel 
Cowpen  Hartlej 
Garswood  Park   - 
Squborwen  Merthyr 

Total 


TonB. 


6,351 

3,397 

181 

200 


9,129 


Coke. 


Tons. 


No.  3  Rhondda  VaUey 
Brancepeth     - 


Total 


4,585 
3,557 


8,142 


Yean. 

Coal  raised. 

Tons. 

£        ».    d. 

1850 

1,167 

1,845  16    6 

1851 

797 

2,954  10  10 

1852 

4,480 

4,833    7    7 

1853 

6,569 

10,960    7    2 

1854 

9,427 

19,414     5     1 

1855 

5,208 

12,946  13     2 

1856 

3,527 

13,642    0    0 

1857 
Total 

318 

5,022    0    0 

31,488 

71,619    0    0 

*  Report  of  Mr.  Coimi  Fricketts  on  the  commerce  of  Sarawak  for  the  year  1868, 

Gg  4 


Bast  Indian  coaL 


BORNEO. 

The  Coalfields  of  Labium. — ^The  island  of  Labuan  is  described  by  Mr.  Lumsden,  of  the  Oriental  Coal 
Companjr,  as  being  built  up  of  a  great  mass  of  coal  measures,  incorporated  with  the  new  red  sandstone, 
and  tonning  an  elevated  segment  of  a  large  coal  basin,  the  two  ends  and  opposite  sides  of  which  extend 
into  the  sea.  There  are  seven  seams  or  outcrops,  ranging  from  1^  feet  to  11  feet  in  thickness.  Two 
seams  are  4,000  yards  in  length,  with  an  aggregate  thickness  of  15  feet  of  clear  coal,  and  to  these 
two  seams  all  mining  operations  have  hitherto  been  confined.  They  constitute  the  upper  section  in 
the  smaller  division  of  the  island  north  of  the  high  sandstone  ridge.  The  lower  section  m  the  larger 
division  of  the  island,  south  of  the  ridge,  embraces  three  outcrops,  each  4  feet  thick,  which  have  never 
been  proved  in  depth.  From  the  strike  of  the  strata  it  is  inferred  that  within  the  compass  of  the 
island  there  must  be  at  least  7,000  yards  in  length  of  the  three  seams.  One  seam  has  been  traced  to 
within  2,000  yards  of  Victoria  Harbour,  and  it  may  come  closer.  To  sum  up,  the  coalfield  is  of  the 
length  and  breadth  of  the  island,  and  there  are  five  workable  seams,  with  an  aggregate  thickness  of 
27  feet.  Mr.  Lumsden  estimates  the  length  of  this  thickness  of  coal  at  two  miles,  which  leaves  more 
than  the  usual  allowance  for  wants,  faults,  and  waste.  From  1850  to  1857  the  coal  raised  was 
80,642  tons,  and  the  cost  of  raising  was  more  than  22.  per  ton,  whilst  the  average  net  receipts  did  not 
exceed  IZ.  per  ton.  This  the  Governor  attributes  to  the  failure  of  the  coolie  immigration.  The 
Government  has  now  sanctioned  the  introduction  of  convicts  from  the  Straits  Settlement,  and  the 
pay  sheets  for  June  showed  a  clear  balance  of  profit,  the  first  obtained  for  20  years.  The  coal  is 
rej^orted  to  be  good  for  steaming  purposes,  and  about  25  per  cent,  inferior  to  Welsh.  It  bums 
quickly,  gives  great  heat,  forms  much  clinker  and  soot,  and  leaves  little  ash.  Capt  Reid  considers  it 
to  be  equal  or  superior  to  many  descriptions  of  coal  sent  into  the  markets,  where  it  will  obtain  a  good 
character  if  the  people  at  the  mines  faithfully  supply  it  in  good  and  proper  order.  The  engineers  of 
H.M.S.  Dwarf  think  the  only  objection  to  Labuan  coal  is  that  it  is  15  per  cent  lighter  than  the 
average  of  Welsh  coal,  mixed  with  which  would  make  it  fit  for  the  service.  Reports  from  30  of 
H.M.'s  ships,  coming  down  to  1865,  vary  in  the  opinions  expressed;  some  declare  the  coal  fit,  and 
others  unfit,  for  the  services ;  and  favourable  reports  differ  slightly  as  to  the  best  proportions  with  which 
Welsh  and  Liabuan  may  be  mixed. 

''  Coal  is  found  on  the  Sadong,  on  the  Batang  Lupar,  and  on  the  Lin^ga,  a  branch  of  the  Batang 
Lupar.  It  has  also  a  few  days  a^o  been  discovered  at  Muka.  Its  quality  would  appear  to  be  of  a 
new  formation,  and  something  similar  to  that  now  worked  at  Labuan."* 

In  a  despatch  from  Governor  Pope  Hennessy  to  his  Grace  the  Duke  of  Buckingham  and  Chandos, 
dated  November  18,  1868,  we  have  file  following  account  of  the  Labuan  coal : — 

''  The  coalfield  is  of  the  length  and  breadth  of  the  island,  in  two  sections,  the  upper  section  con- 
taining two  workable  seams,  and  the  lower  section  three  workable  seams  of  coal,  being  five  seams  of  an 
aggregate  thickness  of  27  feet  Mr.  Lumsden  thinks  it  quite  safe  to  estimate  the  length  of  this 
thickness  of  coal  at  two  miles,  which  leaves  more  than  the  usual  allowance  for  wants,  faults,  and  waste. 
Taking  a  workable  depth  at  from  100  fathoms  to  150  fathoms  vertically,  this  gives  on  the  slope  or 
inclination  of  the  measures  a  breadth  of  at  least  600  yards.  These  dimensions  represent  a  mass  of  coal 
20,000,000  tons  in  weight,  which  is  equal  to  an  output  of  100,000  tons  of  coal  a  year  for  200  years. 
Mr.  Lumsden  states  that  there  is  a  supply  in  the  upper  section  alone  for  50  years,  at  the  rate  of 
200,000  tons  a  year." 

The  following  figures  exhibit  an  approximate  statement  of  the  amount  of  coal  raised  at  the  Labuan 
collieries,  and  a  statement  of  the  local  expenses  since  the  first  company  was  formed. 

Easteb  Aechipelago  Company. 


Borneo. 
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Borneo  coal. 


Labuan  Coal  Company,  Limited. 


Years. 

Coal  raised. 

Salaries  and  Expenses. 

Tons. 

£         8.     tL 

1860 

— 

1,418     7     3         i 

1861 

40 

8,905  12     5 

1862 

3,255 

7,486     1     2 

1863 

10,882 

12,157  15    6 

1864 

15,889 

16,736  13     2 

1865 

6,270 

9,882     8     6 

1866 

7,971 

19,555  14     7 

1867 
Total 

7,074 

10,800    7     2  • 

51,981 

86,942  19     9 

In  1868  the  Governor  of  Labuan  made  a  report,  giving  some  favourable  notices  of  the  quality  of 
the  coal. 

We  have  not  been  able  to  obtain  any  reliable  returns  of  the  quantity  of  coal  raised  during  the  last 
three  years,  but  the  following  statement  shows  that  considerable  activity  now  prevails  in  the  works  of 
Labuan : — 

"The  Oriental  Coal  Company  (Limited),  into  whose  hands  the  extensive  coal  mines  in  the  island  of 
Labuan  have  passed,  are  now  (1869)  working  them  successfully.  In  anticipation  of  a  great  increase 
in  the  demand  for  coal  in  the  China  seas  on  the  opening  of  the  Suez  Canal,  it  has  been  decided  to 
supply  coal  at  the  fine  harbour  of  Victoria,  which  admits  and  shelters  vessels  of  the  largest  size  at  all 
times  of  the  tides  and  at  all  seasons,  instead  of  at  Coal  Point,  as  at  present,  where  steamers  can  take 
in  coal  only  in  comparatively  fine  weather.  The  distance  from  the  mines  to  Victoria  harbour,  where 
the  Governor's  residence  and  all  the  public  buildings  are  situate,  is  about  nine  miles,  and  the  coal  is  to 
be  transported  by  means  of  the  patent  road  steamers,  with  india-rubber  tires,  of  Mr.  R.  W.  Thompson, 
C.E.,  of  Ildinburgh.  Two  of  these  powerful  engines  and  16  waggons,  to  carry  six  tons  each,  arc 
alreatdy  completed,  and  will  be  shipped  direct  to  Labuan  in  the  company's  new  screw  collier  the 
William  Miller.  These  road  steamers  appear  to  be  exciting  great  interest  all  over  the  world.  The 
Government  of  India  have  just  ordered  to  be  despatched  overland  the  first  engine  for  a  regular  service 
which  they  intend  establishing  on  the  Grand  Irunk  Road,  for  the  transport  of  troops,  Government 
stores,  and  general  merchandise,  in  lieu  of  the  miserably  slow  and  costly  bullock  trains  which  now 
creep  along  that  fine  road.  The  road  steamers  will,  it  is  said,  run  five  or  six  miles  per  hour  at  far  less 
cost  than  the  bullock  hackeries,  which  cannot  keep  up  a  third  of  that  speed." 

In  the  Mining  Record  Office  are  "  Remarks  on  the  Coal  of  Labuan  and  Borneo,"  by  D.  M.  Gordon, 
Lieutenant-Commanding  H.M.S.  Royalist,  in  1847  ;  also  an  account  of  trials  made  of  this  coal  by 
T.  Wallage,  commander  of  the  honourable  company's  steamer  *'  Nemesis,"  of  the  same  date.  These 
are  in  manuscript ;  the  coal  is  favourably  spoken  of. 

In  1870  Mr.  J.  Pope  Hennessey  reports  to  the  Earl  Granville  to  the  eficct  that  the  opening  of  the 
Suez  Canal  has  alreadv  stimulated  the  demand  for  Labuan  coal.  Formerly  the  sailing  ships  coming 
around  the  Cape  brought  out  vast  quantities  of  coal  as  ballast ;  but  it  is  now  surmised  that  this  source 
of  supply  will  diminisn,  and  at  a  time  when  steam  communication  with  the  last  is  increasing.    The 

froduction  of  cheap  coal,  of  good  quality,  in  Labuan,  is  therefore  a  subject  of  some  interest  to  Her 
lajesty's  navy,  and  to  British  commerce  in  the  China  Sea.  Since  Mr.  Lumsden,  the  manager  of  the 
colliery,  estimated  the  quantity  of  coal  in  a  limited  area  of  Labuan  at  twenty  millions  of  tons,  he  has 
had  an  opportunity  of  examining  a  seam  of  coal  which  crops  out  near  the  head  of  Victoria  harbour, 
and,  basing  his  calculations  on  data  similar  to  those  adopted  by  Mr.  Oldham,  director  of  the  Geological 
Survey  of  India,  he  estimates  that  the  workable  coal  in  the  whole  of  Labuan  is  over  four  hundred 
millions  of  tons. 

JAPAN. 
The  following  are  the  only  available  notes  on  the  coalfields  of  Japan : — 

IWANAI. 

ToMAZi.  A  bed  of  coal  from  four  to  six  feet  in  thickness,  consisting  of  very  good  bituminous  coal, 
in  places  very  pure,  in  others  intermixed  with  slate,  which  is  easily  separated  from  it  The  coal  mines 
lie  two  miles  inland  from  a  villa  lore  called  Kaianoma,  some  seven  miles  across  the  bay.  Four  seams  of 
coal  have  been  discovered, — 

2  are  from  4  feet  to  6  feet  thick. 
1  is  about  1  foot  thick. 
1  not  yet  examined. 

Seventy-nine  pounds  of  coal  burnt  in  the  galley  fire  of  Her  Majesty's  ship  **  Salamis,"  under  the 
superintendence  of  the  chief  engineer,  yielded  17*27  per  cent,  of  ash,  To  per  cent  of  clinker,  an 
average  volume  of  smoke,  and  a  strong  durable  flame.  Mr,  Erasmus  Gower,  an  English  civil  engineer^ 
is  making  arrangements  to  work  this  coal.  He  expected  the  mine  to  be  in  working  order  by  the  end 
of  June  1868.  According  to  him,  the  probable  cost  of  the  coal  delivered  would  be  four  dollars  thetm 
on  the  spot ;  freight  to  Hakodate  would  be  three  dollars  the  ton,  and  to  Yokohama  or  Nagasaki 
six  dollars  the  ton. 
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Coalfield  keab  the  Pobt  of  Hioca 

Sir  Harry  S.  Parkes  communicates  (1867)  to  the  Foreign  Office  some  particulars  of  '^another  coal-  '•!«»• 
field  in  Hie  immediate  vicinity  of  the  port  of  Hiogo/'  from  Mr.  FredericK  W.  Sutton,  Chief  Engineer 
of  H.M-S.  "Serpent 

The  coal  is  of  tertiary  formation,  and  it  crops  out  in  a  number  of  places  on  the  sides  of  a  low  range 
of  hills,  about  six  miles  to  the  westward  of  Hiogo.  These  beds  have  been  occasionally  worked  by  the 
natives.  Between  1857  and  1861  they  sent  into  the  Hiogo  market  500  tons.  In  February  1867,  30 
men  were  employed,  and  up  to  May  they  had  obtained  more  than  170  tons  of  coal.  Mr.  Sutton  says, 
^*  the  best  coal  brought  out  m  my  presence  was  quite  equal  to  Takasima  (Nagasaki)  coal.  It  is  not  of 
exactly  the  same  description!  but  more  of  an  anthracite  kind." 

There  is  no  evidence  of  the  value  of  this  coal,  and  evidently  the  statement  of  the  coal  being  of 
tertiary  age  and  of  *'  anthracite  kind"  wants  consistency. 

At  a  meeting  of  the  Geolo^cal  Society  of  London,  April  14,  1869,  a  paper  was  read  "on  the  coal 
mines  at  Eaianoma,  in  the  island  of  Yezo."  By  F.  O.  Adams,  Esq.,  Hon.  Secretary  of  Legation  in 
Japan.     Communicated  by  the  Secretary  of  State  for  Foreign  Affau^. 

The  writer  states  that  the  works  at  Eaianoma  have  made  considerable  progress  since  they  were 
reported  upon  by  Mr.  Mitford  last  year.  There  are  four  seams  of  coal,  each  about  seven  feet  thick, 
from  50  to  100  feet  apart  A  tunnel  has  been  driven  through  one  of  the  seams  for  a  distance  of 
between  150  and  250  feet,  and  at  an  elevation  of  430  feet  above  the  sea.  From  this  the  coal  obtained 
is  carried  down  to  the  shore  on  the  backs  of  men,  mules,  and  ponies.  The  writer  adds  that  there  is 
abundance  of  coal  ^^  of  the  cannel  description." 

At  the  end  of  1870,  according  to  the  Nagasaki  Oatstts,  the  coal  from  Takasima,  which  has  long  been 
known  to  be  a  good  coal,  was  ordered  to  be  used  bv  all  steamers  in  the  Japanese  waters.  Tlie  export 
of  coal  from  Nagasaki  has  diminished  of  late,  but  this  is  referable  to  the  want  of  ships  to  take  it  away. 
1,174  tons  have  been  shipped,  and  several  vessels  were  engaged  in  taking  coal  for  China. 

The  Netherlands  Trading  Company  are  using  the  utmost  energy  in  their  efforts  to  develope  this 
coaL  They  have  recently  sent  out  a  young  English  Mining  Engineer,  Mr.  Frederick  Potter,  to  take 
the  entire  management  of  those  mines.  A  large  quantity  of  machinery,  tools,  fee  have  been  ordered 
from  England,  and  a  large  steamer  has  been  purchased  for  the  entire  use  of  the  collieries. 

We  may  therefore  expect  that  in  a  Uttle  time  they  will  be  producing  500  ton  of  coal  a  week.  The 
letter  given  below  describes  the  present  condition  of  those  mines.* 

CHINA. 

There  appears  to  be  much  ^ood  coal  in  China,  but  the  accounts  of  the  coalfields  and  their  produce  chixMMooai. 
are  very  contradictory.    Coal  is  procured  in  apparently  large  quantities  from  a  mine  on  the  river  **^^ 
Yang-tse-kiang,  about  400  miles  firom  its  mouth. 

Consul  Braune,  in  his  report  to  Sir  F.  Bruce,  says,  writing  from  Tamsuy,  January  21,  1864,  "  It  is 
''  to  the^^oal  mines  of  Kelung  that  we  must  look  to  the  future  prosperity  of  this  place  as  a  port  of 
''  trade ;  a  depdt  has  been  already  established  there  by  a  large  firm  to  supply  tneir  own  steamer, 
**  running  on  tne  coast" 

In  1863  there  were  exported  from  the  port  of  Tamsuy,  in  British  vessels,  10,801  piculs  of  1S8  lbs. 
aToirdupois;  in  foreign  vessels,  1,259,152  cotties  of  1^  lbs.  avoirdupois  ;  also  from  the  port  of  Tien- 
tsin, 180  tons,  value  1,800  taels,  of  65.  4^.  each. 

Mr.  Consul  Mongan's  report  for  1864  on  the  trade  of  Tien-tsin,  says,  I  allude  to  coal,  extensive 
'^  mines  of  which  exist  in  tne  mountains  to  the  north  and  west  of  Peking.  It  costs  about  16^.  per  ton 
**  at  the  pifs  mouth,  and  more  than  double  this  amount  per  ton  is  paid  lor  transport  to  the  coast;  but 
**  the  mmes  are  worked  in  the  rudest  way,  and  the  little  coal  which  finds  its  way  from  the  western 
**  range  of  Tien-tsin  is  convened  on  mules  or  camels  from  the  mountains  to  Tans^ow  on  the  Peiho» 
''  and  thence  down  the  river  m  boats  to  this  port  From  the  mines  in  the  noruiem  range  there  is 
**  water  communication  of  an  indiflerent  kind  to  Hen-tsin,  but  the  quality  of  their  coaJ  is  much  inferior 
*^  to  that  which  comes  from  the  western  mountains." 

Coal  has  been  discovered  to  exist  in  Pong-hou,  the  chief  island  of  the  Pescadores. — Robert  Swinhoe» 
Consul  at  Amoy,  April  4,  1867. 

From  a  subsequent  account  (Sept  2,  1867,)  it  would  appear  that  this  coal  is  a  not  very  good  lignite, 
which  ''burnt  heavily,  and  injured  the  fire-bars  of  the  stoves  and  hurt  the  boilers,  and  tnat  it  was  not 
<*  until  he  (the  Chinese  Admiral)  succeeded  in  getting  some  bags  of  true  coal,  which  some  villagers 
'^  had  taken  from  a  wreck,  and  kept  in  possession,  that  by  mixing  the  two  he  was  able  to  raise  steam 
"  and  venture  to  sea." 

The  conclusion  of  a  somewhat  rambling  story  is  "  by  our  own  researches  and  inqmries  we  have 
settled  the  point  that  no  coal  useful  for  steam  purposes  tuts  been  yet  discovered  at  the  Pescadores." — 
Reports  received  from  Her  Majesty e  Secretaries  ofMnibassy  and  Legation  respecting  coaL 

Lesiina,  Nagasaki,  Ji^Mm,  May  12, 1871. 

*  Thero  is  a  great  deal  to  be  d(»e  here,  eTerything  being  to  rery  bad  order  at  the  old  pit 

They  are  aiiikmg  a  new  pit  on  the  sooth  side  of  £e  island.  They  are  now  down  about  105  feet,  and  have  out  a  seam  of  3^  coal, 
2^  fire-elav,  2'  coal.  We  expect  a  10'  seam,  about  20'  below  the  7',  and  there  is  said  to  be  an  8'  below  that  We  are  now  sinking 
to  the  10\  The  measores  dip,  namely,  N.E.  (about  N.  SO  E.)»  but  there  are  sereral  faults  about,  which  in  some  places  change  the 
dipgenerally  about  10''  to  15^ 

The  old  pit  (No.  1)  is  sunk  ISO'  on  the  N.  side  of  the  island,  to  the  8'  seam.  Our  dip  workings  are  at  present  stopped  by  a  fault 
which  we  are  cuttiog  through.  The  Japanese  have  pretty  well  cleared  out  the  S'  seam  from  the  island.  We  are  working  under  the 
fiea  about  low-water  mark. 

Hie  ISO'  above  the  8'  seam  is  almost  entirely  sandstone.  Below  the  S'  we  get  about  ISO'  of  alternations  of  shale  and  thin  sand- 
stone, with  sereral  small  seams  to  the  Qomoyosak  seam,  about  ^  coal,  but  a  good  deal  worked  out ;  then  100'  sandstone  to  the  7' 
seam  in  No.  2 ;  but  I  will  eiye  yon  more  particular  information  by-and-bye. 

There  are  rery  few  fossils,  no  ferns  to  be  seen,  but  lots  of  "  mals  "  in  the  coal. 

I  am  very  bu^  sending  instructions  to  Holland  for  machinery  for  the  new  shaft ;  and  how  I  shall  get  the  Japanese  to  build  a  big 
chimney  puazles  me. 

The  island  is  jerj  pretty,  with  a  hi^h  sandstone  ridge  running  through  the  middle  of  it  from  E.  to  W.,  the  stone  above  tha  8'  seam, 
stadded  over  with  fir  trees.    After  bemg  in  the  troincs,  Japan  looks  like  home  with  its  fir  trees. 

There  is  no  fresh  water  on  the  island.  The  mainland  about  Nagasaki  is  clay  slate,  sometimes  very  mioaoeons,  and  a  felspathic 
roek.    The  coal  measures  dip  off  from  the  clay  slate. 

FsBDK.  AHTomr  Pottir. 
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New  Bottth 
VVUcs. 


The  following  is  from  the  annual  address  of  Sir  Roderick  Miirchison,  the  President  of  the  Royal 
Geographical  Society  for  1871. 

'^The  Baron  (Baron  Von  Richtofen)  explored  Honan  and  Shansi,  and  in  the  latter  province  he  met 
with  the  richest  reward  of  his  labours,  one  of  the  most  remarkable  coal  and  iron  regions  in  the  world." 
The  Baron  estimates  the  coalfieldof  Shansi  to  be  considerably  greater  than  that  of  Pennsylvania,  and 
to  be  capable  of  supplying  the  world  for  thousands  of  years  to  come.  So  in  illustration  of  the  thickness 
and  extent  of  these  carboniferous  beds,  he  says,  that  were  a  railway  ever  to  be  constructed  in  that 
region  it  would  be  tunnelled  for  miles  through  coal  beds.  These  vast  resources  are  not  utilised,  owing 
to  the  unskilfulness  of  the  natives  in  mining,  and  chiefly  to  the  absence  of  roads.  There  being 
no  available  water  communication,  and  the  bridle  roads  being  indescribably  bad,  the  coal  and  iron  of 
Shansi  cannot  be  profitably  transported  for  more  than  a  few  miles.  The  Baron  predicts  a  wonderful 
improvement  in  the  condition  of  the  people,  and  the  stability  of  the  government,  when  railways  are 
permitted  to  connect  those  great  mineral  regions  with  the  coast." 

MADAGASCAR. 

Mr.  Consul  Pakenham  in  his  Report  on  the  trade  of  Madagascar  for  the  year  186S,  says,  "Coal 
**  mines  are  known  to  exist,  but  are  little  sought  after,  on  account  of  a  very  ancient  law  being  in  force, 
**  which  prohibits  persons,  on  pain  of  death,  from  digging  up  the  earth  in  search  of  minerals." 

NEW  SOUTH  WALES. 

Running  down  the  rivers  Bremer  and  Brisbane  to  the  town  of  Brisbane,  numerous  outcrops  of  coal 
may  be  seen  in  the  banks.  Several  works  are  situated  about  half  way  between  Ipswich  and  Brisbane. 
This  coal  is  of  much  importance  to  the  steam  navigation  of  Moreton  Ba^.  In  the  parish  of  Maggil 
several  collieries  are  established.  ^'  The  coal  varies  from  five  to  six  feet  in  thickness,  dipping  soutb 
"  forty  degrees  east,  angle  from  seven  to  eight  degrees,  although  not  worked  to  its  whole  thickness, 
*'  excepting  where  they  wanted  head  room  for  the  *  horse  way.'  The  main  coal  separates  from  the  top 
^^  coal  at  about  four  feet ;  the  two  feet  of  the  top  coal  is  good,  but  mixed  with  a  small  quantity  of 
"  earth." — {Stuchbury).  This  Geological  surveyor  has  given  in  his  report  several  sections  of  the  coal 
on  either  side  of  the  Bremer  river. 

The  number  of  coal  mines,  their  produce  and  value  being, — 

In  1861,  18  mines  produced  342,068  tons,  valued  at  218,821/.;  in  1862,  83  mines  produced  476,522 
tons,  valued  at  305,235/. ;  and  in  1863,  20  mines  produced  433,889  tons,  valued  at  236,231/. 

New  South  Wales  exported  in  1861,  207,820  tons;  in  1862,  308,782  tons;  and  in  1863,  298,337  tons. 

The  more  recent  condition  of  this  iinportant  coalfield  will  be  found  on  a  future  page. 

Mr.  T.  Lewis,  the  Examiner  of  Coalfields,  reports  to  the  Legislative  Assembly,  New  South  Wales,  in 
1869,  states  that  sixteen  collieries  were  working  in  the  northern  and  four  in  the  southern  districts, 
making  twenty  collieries,  and  three  kerosene  shale  mines.  ^ 

Mr.  Wm.  Keene,  Examiner  of  Coalfields,  reports,  28  April  1870, — 

^^  New  works  are  in  progress  in  various  directions.  New  Lambton  is  an  important  extension  of  our 
colliery  workings,  and  the  original  Lambton  or  Scottish  Australian  Company  is  engaged  in  an  im- 
portant and  interesting  sinking  for  coal  at  Stockton,  on  the  north  shore,  opposite  Newcastle  *  *  * 
Messrs.  Vivian  and  Mitchell  are  commencing  operations  at  Greta,  and  farther  to  the  north,  in  the 
direction  of  the  line  of  railway,  coal  is  found  near  Muswellbrook,  at  Wingen,  Page's  River,  and 
Murrundi.  In  the  west  researches  continue  to  be  made  for  workable  seams  near  Mount  Victoria 
and  Little  Hartley  ♦  *  *  A  fine  seam  of  coal  has  been  opened  at  Lithgow  Valley  near  to  the 
Bowenfells  railway  station  *  *  *  In  the  south,  Wollongong  maintains  its  reputation  as  producing 
a  good  steam  coal,  and  near  to  the  Great  Southern  Railway  seams  have  been  proved  to  be  workable  at 
various  points,  particularly  at  the  Cataract  and  Sutton  Forest  '  I  have  examined,'  says  Mr.  Eeene, 
'seams  more  than  seven  hundred  miles  to  the  north  of  Newcastle,  belonging  to  the  same  aeposits  we  are 
working  here,  covered  and  underlaid  by  the  same  fossil  flora  and  fauna,  and  we  may  without  hesitati(Mi 
claim  to  rank  with  the  most  extensive  coalfield  in  the  world.' " 

The  following  tabular  statement  will  show  that  the  entire  quantity  of  coal  raised  in  1869  by  the 
collieries  of  Newcastle  and  its  vicinity,  including  Minmi,  amounted  to  778,263  tons.  The  northern 
pits  raised  35,892,  the  southern  ones  99,091,  and  6,276  tons  of  oil-coal  and  shale  have  been  raised  in 
the  southern  and  western  districts. 

In  1868,  the  number  of  coal  mines  at  work  were  28 ;  the  quantity  of  coal  raised  954|230  tons,  of  the 
value  of  417,809/. 

List  of  Collieries  and  Kerosene  and  Shale  Mines  in  New  South  Wales,  with  the  number  of 
persons  employed,  and  quantity  of  Mineral  raised,  in  1869. 


No. 

Mines. 

Proprietors. 

Tons  of 

Coal 

raised. 

Tons  of 

Oil-coal 

and  Shale 

raised. 

No.  of 

People 

employed. 

Bemarks. 

1 

Borehole 

Anstralia        Agricultural 

Company. 
Trustees  of  Dr.  Mitchell  - 

168,108 

— 

376 

2 

Bnnrood     - 

2,930 

_ 

12 

Worked  only  about  three 

months. 

8 

Minmi     ... 

J.  and  A.  Brown 

13,623  \ 
109,850/ 

327 

4 

New  Lambton 

Ditto 

~" 

5 

WallBcnd 

WaUsend  Coal  Company 

154,000 

— 

320 

6 

Lambton     -           -       - 

Scottish   and   Australian 

153,368 

— 

257 

7 

Waratah- 

Mining  Company. 
Waratah  Coal  Company  - 

127,184 

285 

8 

Ck>-operattve  Colliery      - 

Laidley,     Ireland,     and 
Company. 

44,000 

— 

180 

9 

Dark  Creek 

Wm.  Steel  -           -        - 

300 

.. 

1 

Only  supplying  sawmill. 

10 

Sunderland 

A.  Tulip  - 

500 

— 

3 

Local  consumption. 
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l?o. 

Mines. 

Proprietors. 

Tons  of 
Coal 
raised. 

Tons  of 

Oil-coal 

and  Shale 

raised. 

No.  of 

People 

employed. 

Remarks. 

U 

Notts'  Inganee  Seam 

Mr.Nott     - 

8,266 

— 

18 

Supplied    to    steamer    at 
iforpeth. 
Ditto. 

12 

Mitcheirs  Seam      - 

John  Michell      - 

9,426 



18 

13 

Rathluba  Pit       - 

Mr.  Tanks  -            -        - 

500 

— 

2 

U 

Stoney  Creek 

Frank  Russell      - 

900 

— 

4 

Local  consumption,  Mait- 
land  and  environs. 

15 

Anyil  Creek 

Wm.  Farthing 

14,400 

— 

30 

Good  household  and  steam 
coal,  splinty  cannel. 

16 

Rix's  Creek 

Jas.  Elliott 

1,900 

— 

6 

For  supply  of  Singleton. 

17 

Bulli,  Wollongony 

Bulli  Coal  Company 

64,000 

— 

90 

18 

Osbonie,  Wallsend 

Robson  and  Company 

16,677 

— 

25 

19 

Mount  Pleasant  - 

The    Honourable    James 

Byrnes. 
John  Graham 

17,014 

— 

25 

20 

America  Creek 

1,300 

- 

1 

For  the  oil  shale  furnace. 

21 

Sutton  Forest 

M.  Larkin  and  Company 

100 

— 

4 

Scarcely  in  working  order. 

22 

America  Creek 

— 

2,076 

10 

For  kerosene  oil. 

23 

West  Kerosene  Coal  Mine 

Western     Kerosene     Oil 
Company. 

— 

3,000 

12 

Ditto. 

24 

Hartley    Kerosene    Coal 
Mine. 

Hartley  Kerosene  Oil  and 
Petroleum    Coal  Com- 
pany. 

1,200 

6 

For  kerosine  oil  and  supply 
of  gasworks. 

913,246 

6,276 

2,012 

Oil-coal  and  shale 
Total  coal  and  oil-shale    - 

6,276 

— 

— 

919,522 

— 

2,012 

Persons  employed. 

New  South 
Wales. 


In  1869 
1865 


Tons. 

-  919,522 

-  585,525 


Increase 


338,997 


The  importance  of  the  following  Reports  on  the  coal  and  collieries  of  New  South  Wales,  by 
Mr.  W.  Keene,  the  Examiner  of  Coalfields  to  the  Honorable  the  Commissioners  of  New  South  Wales, 
for  the  International  Exhibition  of  1862,  is  such  that  its  insertion  here  requires  no  excuse. 

Having  been  honoured  by  you  with  copy  of  communication  from  the  Lords  of  the  Admiralty,  stating 
that  their  Lordships  had  granted  permission  for  the  institution  of  a  series  of  experiments  in  Her 
Majesty's' Dockyards,  with  a  view  of  testing  the  relative  heating  powers  of  the  different  varieties  of  the 
Australian  mineral  as  compared  with  each  other  as  well  as  with  British  coal : 

And  further  informed  of  the  wish  of  their  Lordships  that  to  secure  this  important  object,  and  to 
render  the  results  a^  little  liable  to  error  as  possible,  no  specimen  would  be  forwarded  less  than  two 
tons,  I  addressed  a  circular  to  the  proprietors  of  the  principal  collieries  in  work,  and  they  readily 
accepted  their  Lordships'  offer.  Two  tons  or  more  of  fair  round  band-picked  coal  has  been  supplied, 
properly  packed  by  each  colliery,  under  my  inspection,  and  shipped  with  the  other  exhibits  for 
London* 

The  Australian  Agricultural  Company  send  two  tons  from  their  mine  known  as  the  Bore-hole 
Colliery.  Tho  seam  is  163  feet  from  the  surface,  and  150  feet  below  the  sea  level;  its  greatest  thick- 
ness about  9  feet,  with  average  dip  to  the  south-east  of  1  in  20.  This  coal  is  greatly  esteemed  in  the 
Melbourne  and  Californian  markets.  Ships  of  large  tonnage  can  load  at  the  staiths  of  the  company,  to 
which  the  coal  is  taken  from  the  pit's  mouth  by  locomotives,  a  distance  of  about  two  miles. 

The  same  company  send  also  two  tons  from  their  F  pit,  situated  on  the  hill  side  at  Newcastle,  and  in 
which,  at  90  feet  below  the  surface,  the  coal  known  as  the  Yard  seam,  and  visible  on  the  coast  at  the 
sea  level,  is  worked.  For  many  years  this  was  the  only  coal  wrought  by  the  Australian  Agricultural 
Company.  It  is  rather  soft  in  quality,  but  esteemed  for  household  purposes,  gas  manufacture, 
and  blacksmith's  work.  These  coals  are  also  taken  to  the  wharf  by  locomotives.  The  company 
frequently  ships  500  tons  a  day,  and  can  readily  supply  larger  demands.     Price  14«.  6d.  per  ton. 

The  Newcastle  Coal  and  Copper  Company  send  two  tons  from  their  colliery,  working  what  is  known 
as  the  Burwood  seam.  This  coal  is  seen  in  natural  section  on  the  cliffs  of  the  sea  coast,  60  feet  above 
the  sea  level,  and  has  been  worked  into  by  day-levels  in  the  Burwood  range  of  hills  near  Newcastle. 
The  twQ  tons  sent  are  from  a  new  drift  just  opened  in  the  hill  known  as  Little  Red-Head,  and  the  coal 
is  the  same  seam  as  that  of  the  Burwood  range.  Between  the  two  workings  there  appears  a  down- 
throw  fault  of  more  than  60  feet.    The  sample  is  taken  from  the  top  and  middle  of  the  seam. 


Section  of  the  Seam. 


Top  coal 
Fire  clay  parting 
Middle  coal 
Clay  band 
Bottom  coal 


Feet.    Inches. 
2         6 
0  3 


0 
3 


2 
6 


This  coal  is  easily  worked,  and  carried  by  locomotives  to  the  shipping  wharves  of  Newcastle,  at  the 
rate  of  500  tons  per  day.    Price  13«.  6rf.  per  ton. 

The  Wallsend  Company  send  two  tons  from  what  is  known  as  the  Wallsend  seam.  The  coal  in  this 
pit  is  127  feet  from  the  surface,  and  80  feet  below  the  sea  level;  9  feet  10  inches  in  thickness,  in- 
cluding parUngs,  which  divide  the  seam  into  three  bands.    The  partings  are  together  about  10  inches 
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Newihmth  in  thickness.  The  two  tons  sent  are  an  average  mixture  from  top,  middle,  and  bottom  portions  of  the 
seam.  The  Wallsend  working  are  situate  about  half-way  between  Minmi  and  Newcastle,  the  strata 
rising  towards  the  north-west  ranges.  The  works  connect  with  Newcastle  by  a  branch  railway  to  join 
the  Great  Northern  line  at  Waratah,  about  four  miles  from  the  port,  and  the  locomotives  take  coal  to 
the  ship's  side  at  the  wharf  at  rate  of  500  tons  or  more  daily.     Price  14^.  6dL  per  ton. 

This  colliery  has  not  been  long  opened,  and  the  coal  finds  favour  in  the  markets  of  Melbourne  and 
California. 

The  Minmi  Colliery  Company  send  two  tons  from  their  C  pit  The  seam  is  90  feet  from  tbe 
surface,  and  20  feet  above  the  sea  level.  An  outcrop  of  the  seam  is  visible  in  a  creek  about  400  yards 
from  the  shaft,  rising  in  a  northerly  direction  1  in  18.  It  appears  to  be  the  second  seam  below  the 
chert  rock  which  covers  the  Coal  and  Copper  Company's  seam  at  Burwood,  and  is  bedded  on  a  hard 
sandstone  grit  of  good  building  stone.  The  coal  is  much  liked  by  the  blacksmiths  of  the  district,  and 
the  small  makes  a  good  coke,  as  does  the  small  coal  of  the  collieries  of  the  Newcastle  district  generallj. 
Messrs.  J.  and  A.  Srown,  the  owners  of  these  mines,  raise  about  300  tons  a  day,  which  is  shipped  at 
Hexham,  a  township  on  the  banks  of  tbe  Hunter  River,  10  miles  from  Newcastle;  or  the  coal  is  sent 
down  in  barges  laden  with  boxes,  which  are  hoisted  by  a  steam  crane  so  as  to  load  ships  of  any 
tonnage  whilst  at  anchor  in  the  stream.  The  seam  averages  six  feet  of  clean  coal,  such  as  the  two 
tons  sent 

The  Tomago  Company  have  put  down  a  shaft  365  feet  to  the  coal,  the  deepest  as  yet  in  New  South 
Wales.  They  first  struck  a  seam  six  feet  thick  at  a  depth  of  842  feet,  but  finding  a  thinner  seam  of 
better  quality  twenty-three  feet  lower,  they  preferred  to  work  this  **Longwall,"  and  they  supply  bom 
100  to  150  tons  daily  of  what  is  esteemed  a  good  furnace  coal.  The  pit  is  on  a  level  at  a  distance  of 
only  700  yards  from  the  river  bank,  where  vessels  of  200  tons  can  take  in  their  load.  The  company 
has  been  lately  re-organised,  and  is  preparing  for  operations  on  a  more  extended  scale.  This  coal  is 
highly  bituminous,  and  remarkable,  m  common  with  the  Bore-hole  and  Minmi  seams,  for  its  tendency 
to  reniform  and  orbicular  fracture ;  a  peculiarity  which  appears  to  belong  to  the  middle  seams  of  the 
series,  the  upper  and  lower  seams  being  more  aisposed  to  splinty  cleavage,  and  burning  to  ash  with 
little  cinder. 

The  Four-Mile  Creek  Company,  Messrs.  Christian,  Nixon,  and  Co.,  carries  on  its  operations  in  the 
East  Maitland  district,  near  to  the  head  of  the  navigation  of  the  Hunter  River,  15  miles  from  New- 
castle. There  are  at  least  three  seams  recognisable  in  this  district,  and  that  worked  is  8  feet  6  inches 
in  thickness,  5  feet  6  inches  of  which  is  a  splint  coal  of  very  superior  quality,  chiefly  used  by  the  two 
lines  of  steamers  navigating  daily  between  Morpeth  and  Sydney. 

The  admirable  regularity  with  which  these  ocean  steamers  perform  their  service,  their  engines  of 
160  horse-power  easily  kept  to  the  top  of  their  speed  with  steam  to  spare,  and  blowing  at  the  vaire, 
give  sufficient  and  constant  evidence  of  the  excellence  of  the  coal ;  in  fact,  I  have  long  considered,  and 
often  expressed  the  opinion,  that  good,  clean,  hand-picked  New  South  Wales  coal  is  at  least  6qual,  if 
not  preferable,  to  the  best  coals  of  England,  when  these  latter  have  been  twice  transhipped ;  that  is  to 
say,  in  the  state  in  which  English  coal  can  alone  be  got  in  Sydney,  and  at  double  the  price  of  the  best 
produce  of  our  own  mines. 

The  Four-Mile  Creek  is  a  hard  splint  coal,  does  not  clinker,  and  burns  to  a  fine  dry  ash ;  is  very 
comparable  to  the  coals  shipped  from  Goole,  in  Yorkshire ;  whilst  our  bituminous  ooals  may  be  likened 
in  quality  to  the  "  Hartley. 

Descending  the  strata,  and  below  all  the  seams  of  these  collieries,  at  West  Maitland,  about  five  miles 
north  from  Four-Mile  Creek,  two  seams  of  cannel  and  splinty  coal  are  worked,  the  property  of  the 
Hon.  Bourne  Russell,  specimens  of  which  may  be  seen  in  compartment  No.  22,  of  the  Gh^logical 
Collection  in  the  Exhibition. 

As  this  cannel  coal  is  most  useful,  and  is  chiefly  employed  for  domestic  purposes,  the  proprietor  has 
considered  it  needless  to  send  it  to  be  tested  as  steam  coal. 

Thirty  miles  farther  to  the  northward,  at  Kix's  Creek,  near  Singleton,  a  seam  of  ffood  coal  is 
worked,  of  which  a  sample  will  be  found  in  compartment  No.  15,  and  this  concludes  the  collection  from 
the  northern  district 

Sixty  miles  south  from  Svdney  are  the  Ports  of  Bellami  and  WoUongqng ;  and  though  they  cannot 
be  compared  for  accommodation  with  the  Port  of  Newcastle,  the  energy  of  the  coal  owners  of  the 
district,  and  the  facility  with  which  coals  can  be  worked  by  ^^  day  levels "  from  a  seven-feet  seam, 
which  shows  itself  in  section  along  many  miles  of  the  mountain  range,  assure  to  this  field  a  progressive 
development  to  prove  the  inexhaustible  resources  of  New  South  Wales  in  mineral  fuel ;  and  will  be 
a  guarantee  to  commercial  interests  that  no  combination  or  monopoly  can  long  disturb  the  regularity  of 
the  supply. 

At  Bellambi,  vessels  load  from  a  jetty  the  coals  brought  down  the  mountain  side  along  a  tramway  to 
tae  ship,  and  from  100  to  200  tons  are  thus  sent  away  daily. 

At  Wollongong  there  is  a  Uke  arrangement  for  the  Mount  Eeira  Mine,  and  like  quantities  are 
shinped  from  that  port     Each  of  these  colUeries  send  two  tons  of  coal  to  be  tested. 

There  is  a  day  level  worked  by  a  mining  party  between  Mr.  Hale's  Bellambi  Mine  and  Mount 
Keira.  A  drift  is  also  making  into  the  seam  four  miles  south  of  Dapto,  and  more  than  20  miles  soudi 
from  Mr.  Hale's,  whilst  five  miles  north  from  Mr,  Hale's  a  tramway  is  in  course  of  construction  to 
Bellambi,  for  a  company  about  to  be  incorporated  by  Act  of  the  New  South  Wales  Parliament,  and 
named  the  Bulli  and  Bellambi  Coal  Mining  Company.  Coals  would  have  been  sent  from  this  latter 
had  there  not  been  some  impediment  to  their  carriage  to  the  ship  just  at  this  time^  from  the  prepara- 
tions for  the  railway  works. 

I  have  examined  all  these  new  drifts,  l^oth  at  th^  extreme  .north  and  south  points  at  which  tbe  seam 
has  hitherto  been  opened,  at  heights  varying  from  500  to  600  feet  above  the  level  of  the  sea,  at  a 
distance  of  at  least  25  miles  from  each  other,  and  can  sav  that  the  coals  appear  equally  ffood  with 
those  from  the  drifts  in  work — all  upon  the  same  seam,  and  showing  a  great  regularity  of  thickness  of 
about  seven  feet 

Besides  this,  and  16  miles  nearer  to  Sydney,  at  Coal  Clifi*,  I  found  a  seam  at  the  level  of  low  water, 
six  feet  in  thickness,  very  like  to  the  splmt  coal  of  Four-Mile  Creek,  and  this  seam  will  probably) 
from  its  apparent  good  quality^  soon  be  work^ 
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On  approaching  Sydney  from  the  Coal  Cliff  there  is  a  sudden  fall  in  the  strata,  showing  a  down-  ygwsouth 
throw  of  more  than  a  thousand  feet,  so  that  there  would  be  little  chance  of  meeting  with  coal  at 
Sydney  without  going  through  the  whole  series  of  sandstones  which  cover  the  coal  measures,  and 
wnich  we  know  from  exposed  sections  to  be  about  a  thousand  feet  in  thickness. 

Inland,  and  to  the  west  from  Wollongong,  these  same  seams  rise  *^  to  day  "  2,000  feet  above  the 
level  of  the  sea  at  the  Fitz  Roy  Iron  Mines,  at  Black  Bob*s  Creek,  and  near  to  the  Hanging  Rock  on 
the  Southern  Road.  At  this  last  place  I  laid  b^e  a  seven  feet  seam  of  coal  only  a  few  weeks  ago, 
and  it  is  from  here  that^Groulburn;  one  of  our  largest  inland  towns,  wiiere  wood  for  fuel  is  already  a 
Tery  costly  item  in  steam  power,  will  ^et  supplied.  The  finest  magnetic  ore  (see  compartment  No.  87,) 
and  Ihnestone,  abound  in  close  proximity  to  each  other  in  the  vicinity  of  G-oulbum,  and  the  completion 
of  the  railway,  which  will  pass  close  to  the  Hanging  Rock,  at  25  miles  from  Goulbum,  will  bring 
together  these  valuable  raw  materials,  coal,  iron,  and  limestone. 

I  have  to  acknowledge  the  ready  compliance  of  the  varous  companies  and  coal  owners  with  the 
request  made  by  me  on  behalf  of  the  Lords  of  the  Admiralty,  and  testify  that  the  coals  sent  are  from 
the  different  collieries  indicated. 

Since  the  year  1856  the  trade  of  the  old  companies  has  nearly  doubled,  whilst  new  companies  have 
started  into  existence,  and  the  extraction  and  sales  of  these  latter  are  now  equal  to  what  the  old 
companies  were  doing  five  years  ago. 

By  reference  to  the  collection  1  exhibit,  it  will  be  seen  that  I  can  recognise  eleven  distinct  seams 
which  are  more  or  less  worked.  The  same  series  of  seams  extends  from  Newcastle  to  the  Wollongong 
district,  disturbed  and  broken  up  only  by  comparatively  modern  eruptions  of  porphvries  and  basalts. 

On  the  lands  of  the  Australian  Agricultural  Company,  a  few  miles  from  Stroud,  a  seam  more  than 
30  feet  in  thickness  crops  out  in  the  length  of  a  creek,  and  this  thickness  has  been  verified  by  several 
trial  pits  sunk  on  the  dip  side.  There  are  many  partings  of  shale  and  fire-clay,  and  the  coal  is  of 
various  quality  in  the  thickness  of  the  seam,  but  there  is  quite  sufficient  of  good  coal  for  profitable 
working,  if  its  inland' position  did  not  render  it  wholly  unavailable  in  face  of  coal  so  easily  accessible 
from  the  sea-board  as  that  of  Newcastle  and  Wollongong. 

As  regards  the  geological  age  of  the  coal  of  New  South  Wales  it  would  be  easy  to  add  pages  on  this 
subject,  if  I  did  not  think  it  irrelevant  to  the  question  with  which  I  am  now  occupied,  except  so  far  as 
the  geological  age  of  a  coat- is  inseparably  connected  with  its  commercial  value.  That  is  to  say; 
though  there  may  be  and  there-is  much  baa  coal  in  the  palaeozoic  or  true  carboniferous  series,  a  really 
^ood  coal  in  the  Oolitic,  Lias,  or  Tertiary  deposits  is  a  thing  unknown.  To  class  the  mineral  fuel  of 
New  South  Wales  as  belonging  to  either  of  these  latter  formations  would  be  at  once  to  discredit  and 
condemn  it  in  the  market  of  the  world,  until,  despite  discredit  and  condemnation,  its  merits  were 
discovered;  when  it  would  be  tardily  acknowledgea  that  the  condemnation  had  proceeded  from  an 
error  in  science,  arising  out  of  deficient  or  too  superficial  an  investigation,  or  the  two  facile  application 
of  inapplicable  therories. 

A  reference  to  the  collection  I  exhibit  will  settle  this  long  disputed  question,  and  for  the  reasons 
stated  I  may  be  permitted  a  few  words  more  on  the  subject  All  the  seams  of  the  New  South  Waleb 
coalfield,  from  the  lowest  which  intercalate  with  Silurian  fossils  (Spirifer,  Radiata,  &c),  Devonian  Flora 
(Lepidodendron,  Cyclopteris,  Adiantites),  and  the  Belleropbon  and  Crinoidea  of  the  mountain  lime- 
stone, to  the  highest  and  latest  deposited  seams,  in  which  the  Flora  (Equisetacsa,  Asterophyllites,  Szc^) 
approach  the  Oolitic  character,  all  are  tieposited  conformably  and  almost  in  parallelism,  one  on  the 
other;  covered  also  tK>nformably  by*a  thousand  feet  of  sandstone,  upon  which  again  has  been  quietly 
deposited  the  W^anamatta  beds,  which  I  have  called  the  false  coal  measures,  for  with  all  the 
appearances  of  being  coal  bearing,  they  contain  no  coal,  but  a  flora  probably  nearer  approaching  to 
that  of  the  Oolite. 

The  lower  beds  of -the  coal  series  of  New  South  Wales  are,  then,  geologically  older  than  any  worked 
in  Europe;  whilst  the  upper 'beds  represent  the  most  recent  of  the  European  true  carboniferous 
formation.  And  as  all  the  coal  seams,  from"  the  Silnrian  upwards,  are  deposited  conformably,  I  must 
conclude  that  this  portion  of  the  globe  was  comparatively  free  from  violent  eruptions  and  disturbances 
from  the  Silurian  to  the  Permian  epoch,  and  that  the  alternate  submergencies  and  elevations  of  the 
land  must  have  been-^low  and  gradual. 

In  stating  my  opinion  here  as  to  the  age  of  the  carboniferous  deposits  of  New  South  Wales,  I  am 
in  part  repeating  only  what  I  reported  after  my  first  examination  in  this  field  in  1853.  I  then  wrote : 
'^  The  coal  is  a  true  coal,  not  lignite,  or  a  deposit  of  the  tertiary  epoch,  but  belongs  to  the  true  coal 
*'  formation ;  is  overlaid  by  regular  beds  of  secondary  sandstone,  lymff  in  conformable  strata  upon  it." 

Seven  years  ago,  I  wrote  and  reported :  "  The  geology  of  our  coalfield  commences  with  the  sand- 
stone, and  I  believe  this  sandstone  to  correspond  with  the  lower  beds  of  the  Permian  system.'*  It  is  a 
satisfaction  to  me  to  learn  that  this  opinion  is  borne  out  by  researches  carried  on  under  the  direction 
of  the  Rev.  W.  B.  Clarke,  and  I  shall  avail  myself  of  the  earliest  opportunity  of  pursuing  this  examina- 
tion in  the  field,  where  the  interesting  specimens  exhibited  by  Mr.  Clarke  have  been  found. 

W. .  Eeene, 
Government  Examiner  of  Coalfields. 

The  progress  of  J;he  Australian  coal  industries  will  be  shown  by  the. following  table,  extracted  from 
the  Statistical  Register  of  New  South  Wales. 

*    **  i860.— Coal  raised  in  New  South  Wales,  60  miles  north  of^ydney. 

Tons. 

Australian  Agricultural  Company  (three  mines)  - '  -  134,948 

Coal'and  Copper  Company  (two  mines)        -  -  *  -  112,484 

Minmi  (one  mine)  -          -          -          -          '  \    '  '  "  44,020 

Tomago  ^ne  mine)              •            -            -  -  -  16,126 

Maitland  foii  mmes)        -         -          -          .  -    '  •  28,560 


"  886,088 
Hh  3 


Digitized  by 


Google 


246 


COAL  PBODUCTION  OF  FOREIGN  COUNTRIES. 


New  South 
Wales. 


Forty  miles  south  of  Sydney. 

Mount  Keira  (Wollongong) 

Beliambi  (ditto)  •  -  - 


Bcrrima  (on  southern  road,  80  miles  inland)  \ 
Hartley  (on  western  road,  70  miles  inland)    j 


19,200 
18,129 


32,629 

868,712 
150 


**  In  ISGl  several  aew  mines  were  being  worked,  and  one  company,  the  Wailsend,  with  a  large 
capital  and  all  inodcra  appliances,  commenced  operations.  The  old  companies  have  also  raised  increased 
quantities  of  coal. 

*<  Export  of  Coal  from  New  South  Wales,  1860. 

To  Victoria  -  -  -  - 

To  South  Australia  -  -  .      •      - 

To  New  Zealand     -  -  -  - 

To  Tasmania  -  -  -  -  - 

To  other  British  colonies  -  -  - 

To  New  Caledonia     -  -  -  -  - 

To  the  South  Sea  Islands  -  .  - 

To  the  United  States  of  America  (California) 

To  other  foreign  States  -  -  - 


In  1865  the  results  were  as  follows  :— 


Berriina 
Hartley  - 
CarabelUown 


Newcastle 


-  Fitz  Roy  (Nattai)  -  .  •  . 

-  Cooerwell  -  -  -  - 

-  Stanwell  Park      -  .  -  -  - 
Wailsend            -                «                -                • 
Minmi     ------ 

New  South  Wales  Co-operative  Colliery,  Wailsend 
Burwood  Colliery  -  -  -  . 

Lambton  Coal  Company    -  -  - 

Waratah  Coal  Company  -  -  -  * 

Australian  Agricultural  Company  (Borehole)  - 
Alnwick  (West  Maitland)  -  -  -. 

Woodford       (Ditto)  .  .  - 

-^  Rath  Lubie  (Ditto)  -  -  -  * 

Stony  Creek  (Ditto)  -  -  - 

Anvil  Creek  (Branxton)    -  -  -  - 

Murray's  Pitt  (Morrissets*  Point) 
Patrick's  Plains  -  Rix's  Creek  .  .  .  .  - 

fMount  Pleasant  -  •  - 

Osborne,  Wailsend  -  -  .,  - 

<  Beliambi  -  -  -  « 

BuUi 

L  American  Creek  -  -  • 

Totel 


Maitland 


Goflford 


Woilongoni 


Tons. 

98,068 

17,620 

14,881 

9,614 

86,682 

1,002 

240 

8,820 

52,050 

}33,877." 

Tons. 

cwt 

qw. 

7,500 

0 

0 

865 

0 

0 

-     164,875 

0 

0 

385 

0 

0 

2,507 

3 

0 

9,500 

0 

0 

-     112,940 

0 

0 

-       85,400 

0 

0 

-     112,027 

0 

0 

200 

0 

0 

8 

0 

0 

778 

0 

0 

1,805 

0 

0 

-       12,000 

0 

0 

468 

0 

0 

-       18,022 

0 

0 

-       18,022 

0 

0 

-       18,866 

10 

0 

-       29,867 

0 

0 

50 

0 

0 

-     685,525  13     0 


Great  Britain 
Victoria 
Queensland 
New  Zealand 
Tasmania 
South  Australia     ■ 
South  Sea  Islands 
New  Caledonia      • 
Foo-Chow-Foo 
Valparaiso     - 
Hong  Kong 
Petropaulowski 
United  Statoa     - 
Point  de  Galle 
Bourbon     - 
Mauritius      -        • 


1865 

- 

-     585,525 

1860 

.     868,862 

Tons,  216,663  inci 

Export  i 

n  1865. 

Tons. 

- 

H 

Western  Australia 

M 

130,500 

Manila' 

- 

4,936 

Calcutta 

- 

87,736 

Shanghai 

- 

10,756 

Madras  - 

m 

58,433 

Japan 

- 

6,906 

Ceylon  - 

m              - 

1,099 

Cape  of  Good  Hope 

- 

1,199 

Batavia    - 

. 

8,317 

- 

6,766 

Total 

•               • 

8,266 

. 

22,686 

1865 

- 

2,020 

1860 

. 

'  1,470 

- 

2,361 

Tons. 
SOS 
2,171 
8,244 

-  28,662 

410 
550 

1,300 
172 

2,702 

-  882,698J 

882,698 
283,877 

148,821  increase. 
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iLxpon;  01  coai  irom  isew  &< 

mtn  Wales  in  tn 

e  year  im^,  i» 

t)7,  ana  i»68. 

New  South 
Wales. 

1866. 

1867. 

1868. 

Tons. 

Tons. 

Tons. 

Victoria              -            -        - 

143,746 

145,833 

165,715 

New  Zealand 

95,446 

79,576 

92,605 

Queensland         -            -        - 

10,406 

2,384 

3.970 

Tasmania        .            -            - 

13,203 

10,919 

2,074 

South  Australia 

81,079 

73,289 

64,632 

Singapore        -            -            - 

11,604 

25,885 

26,027 

Hong  Kong        -            -        - 

15,512 

9,807 

7,990 

Shanghai        .            .            - 

63,593 

54,774 

92,958 

Petropaulovski  -            -        - 

11,984 

— 

— 

United  States 

48,242 

22,118 

33,205 

Java       -            -            -        - 

11,999 

•^ 

— 

Valparaiso      -            -            . 

8,044 

— 

m-~ 

Batavia               -            -        - 

— 

15,400 

17,806 

Mauritius        -            .            - 

— 

5,116 

5,545 

Other  Places      - 
Total 

26,047 

28,256 

35,509 

540,906 

473,367 

548,036 

As  regards  the  capability  of  the  colony  to  furnish  coal,  Mr.  Keene  states  that — 

"The  present  appliances  of  the  collieries  in  work  are  equal  to  the  production  and  shipment  of 
20,000  tons  weekly,  and  this  quantity  can  be  readily  increased  so  as  to  keep  pace  with  any  extent  of 
demand.  The  average  price  for  good  screened  coal  is  145.  per  ton  at  the  shipping  waiths.  Locomotive 
engines  draw  the  coals  along  tramways  from  the  collieries  to  t|;ie  shipping  wnarfs,  where  steam  cranes 
and  other  facilities  are  in  action  for  the  ready  loading  of  vessels  of  large  tonnage." 

The  wharf  at  Newcastle  is  one-  third  of  a  mile  in  length,*  and  the  river  there  is  often  crowded  with 
vessels  of  all  sizes  up  to  1,200  tons,  loading  coal  to  all  parts  of  the  southern  hemisphere. 

Vessels  going  from  the  colonies  to  India,  China,  and  the  West  Coast  of  America,  are  now  constantly 
loading  wiui  coal  at  Newcastle,  which  they  take  at  low  freight,  instead  of  paying  for  stone  ballast 

The  Illawarra  coal  seams  are  about  40  miles  south  of  Sydney,  and  the  seams  now  in  process  of  being 
worked  are  situate  some  distance  up  the  sides  of  the  mountains.  The  mines  readily  drain  themselves, 
while  the  trucks,  in  running  out  of  the  mines,  are  kept  from  getting  too  much  way  upon  them  by  a 
horse  fixed  behind.  The  full  trucks,  in  descending  the  side  of  the  mountains,  are  used  to  draw  up  the 
empty  ones.  The  coal  is  shipped  at  present  from  Wollongong  and  Bellambi  in  small  vessels,  but  large 
sums  have  been  appropriated  by  Government  to  improve  both  the  harbours,  and  the  works  are  making 
fast  progress. 

Queensland  in  1863  exported  4,228  tons.  The  produce  of  the  collieries  being  in  1861,  14,212  tons  ; 
in  1862,  24,067  tons;  and  in  1863,  2,400  tons. 

From  these  sources  the  other  Australian  colonies  received  as  follows : — 

In  1863,  Victoria  received  from  the  other  Australian  possessions  110,521  tons. 

In  186S,  South  Australia  received  from  New  South  Wales,  85,187  tons.  Other  Australian 
possessions  77  tons. 

In  186S,  Tasmania  received  from  New  South  Wales,  6,368  tons  of  coal;  Victoria,  176  tons  of  coal; 
New  Zealcjid,  40  tons. 

New  Zealwd  received,  principally  from  New  South  Wales,  61,192  tons. 

Colony  of  Port  Phillip. 

It  has  long  been  known  that  coal  exists  along  the  coast  between  Western  Port  and  Cape  Siptrap  in 
the  colony  of  Port  Phillip,  but  owing  to  ill  devised  and  directed  operations  it  has  never  been  success- 
fully  worKcd.  The  coal  measures  commence  with  a  well-defined  boundary,  quarter  of  a  mile  north-west 
of  Griffiths  Point,  and  are  immediately^  contiguous  to  the  lavas,  and  protrude  into  a  mass  of  eruptive 
rock.  Here  there  were  some  works  carried  on  under  the  authority  of  Mr.  Cole,  but,  as  might  have  been 
expected,  no  extended  bed  was  found. 

The  cliff  from  Griffiths  Point  towards  Bass's  Straits  presents  a  continuous  section  of  the  coal  measures 
for  eight  or  ten  miles;  it  is  then  succeeded  by  sandy  nummocks,  but  reappears  six  miles  further  on  at 
Cape  Patterson.  Within  half  a  mile  of  the  cape  three  seams  crop  out  upon  the  beach.  Their  exact 
thickness  and  dip  has  not  been  ascertained,  but  the  following  may  be  taken  as  an  approximation  to 
the  truth: 

Thickness.  Dip. 


Ist  or  west  seam  of  coal 
2nd  or  middle  seam 
3rd  or  east  seam 


1  ft.  8  in. 
3  ft.  4  in. 
1  ft  8  in. 


25°  West 
20°    „ 
20°  East 


The  measures  continue  to  appear  at  intervals  all  along  the  coast  to  the  River  Tarwin,  a  distance  of 
about  thirty  miles  from  Griffiths  Point 

The  quality  of  the  cosil  at  Cape  Patterson  (the  most  southerly  point  of  the  measures)  varies  ;  the 
thickest  or  middle  seam  is  of  first-rate  excellence,  well  fitted  for  the  forge  and  for  domestic  use,  and 
abounding  with  gas  for  lighting.    It  is  also  very  readily  worked.    Ths  west  seam  is  of  an  inferior  kind, 


*  1866,  increaBed  to  about  three  quarters  of  a  mile. 
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NewSonib 
Wales. 


and  carries  embedded  in  il  a  thin  band  of  shale.  The  coal  measures  extend  inland  to  an  unl^nown 
distance.  The  coal  now  scid  at  the  wharf  at  Melbourne  is  carried  eight  hundred  miles,  and  the  price 
SOs.  a  ton. 

Melbourne  would  consume  for  steam  engines,  forces,  &c.,  20,800  tons  annually,  and  if  coal  could 
be  used  for  domestic  purposes,  in  the  place  of  woo^  taking  three  loads  of  wood  as  equivalent  to  one 
ton  of  coal,  the  consumption  for  domestic  purposes  would  be  14,000  tons  annually. 


New  Zealand. 

N0wEMdand.  The  hvdrous  coal  measures  Gig^ite)  lie  on  the  eastern  slopes  of  the  axial  rocks  in  both  of  the  islands 

of  New  Zealand.  This  coal  is  of  a  brown  colour,  but  hard  and  glossj,  and  frequently  contains  a 
quantity  of  fossil  resin,  which  greatly  facilitates  its  combustion.  It  is  m  the  locality  a  valuable  fuel, 
and  is  larffeljr  used  both  for  domestic  purposes  and  for  raising  steam.  It  is  also  applied  to  the  manu- 
facture of  bricks  and  pottery,  and  for  other  economic  purposes.  The  best  known  deposits  of  this  coal 
in  the  North  Island  are  those  mined  at  Drury,  twenty  miles  to  the  south  of  the  city  of  Auckland. 
Seams  of  this  coal,  varying  from  6  to  15  feet  in  thickness,  occur  at  intervals  over  a  large  area  of  country. 
In  the  south  island  the  total  Quantity  of  this  coal  has  been  estimated  at  100,000,000  tons.  Two  mines 
have  been  opened  on  this  fiela.  The  Clutha  mine  is  on  the  sea  coast,  about  three  miles  from  the  moudi 
of  Clutha  River.  The  other  mine  is  in  the  vicinity  of  Tokomairo.  The  seam  is  9  feet  thick,  and  worked 
by  a  level  in  the  side  of  a  hilL 

In  1864  the  quantity  of  coal  produced  from  the  mines  in  this  district  was  about  4,000  tons. 

Anhydrous  Coal. — ^The  most  important  development  of  the  coal  seams  of  this  class  is  on  the  west 
coast  of  the  south  island.  At  Preservation  Inlet,  in  the  province  of  Otago,  and  at  various  points  on  the 
coast,  the  same  formation  occurs,  but  without  any  valuable  seams  of  coal,  as  far  as  we  yet  know,  until 
the  Grey  River  b  reached. 

At  Grey  River  the  coal  extends  over  an  area  which  Dr.  Haast  has  estimated  at  15  miles  in  lenffdi 
by  6  in  width.  ^^  At  present  (1866)  thQ  output  of  the  coal  is  from  250  to  300  tons  per  week,  and  is 
'^  taken  down  the  river  in  canoes  and  in  16-ton  barges,  and  delivered  alongside  the  vessels  at  40s.  per 
'^  ton.  It  has  been  used  to  a  large  extent  on  board  the  steam  vessels  that  frequent  the  coast,  and 
^  ^ves  great  satisfaction.  A  small  quantity  of  this  coal  is  also  reported  to  have  been  tried  in  the 
*^  Dunedin  gasworks,  and  to  have  yielded  a  large  quantity  of  illuminating  gas." 

In  the  immediate  neighbourhood  of  the  BuUer  River  the  existence  of  workable  coal  seams  is  con- 
sidered certain  over  an  area  of  at  least  15  square  miles.  Reckoning  none  of  the  seams  having  a  less 
thickness  than  five  feet,  there  is  a  total  of  38  feet  of  pure  coal,  and  the  quantity  available  in  this  one 
locality  has  been  estimated  at  200,000,000  tons. 

The  following  summary  of  the  important  features  of  the  anhydrous  coal  is  given  in  the  report  by 
Mr.  Stafford  to  Lord  Carnarvon : 


Locality. 


1.  Grey  Biver 

2.  Buller  River 

3.  WestWanganni 

4.  Pakawau 

5.  Aorere 

6.  Batten  River 

7.  Wangapeka 

8.  Wangarei 

9.  Kawa-kawa 


Quality  of 
.Coal. 


Superior 

Do. 
Medium 

Do. 
Superior 
Medium 

Do. 
Inferior 
Superior 


Thickness  of 
Seam. 


25  feet 
38    „ 

8   „ 
Uncertain 

Do. 

Do. 

Do. 

6  feet 
13    ,. 


Worked  by 


Level  free. 

Do. 
Uncertain. 

Do. 
Level  free. 

Do. 

Do. 

Do. 
Shaft. 


iniM9.  '^^  advices  received  from  the  Kawa-kawa  coal  mines  in  the  province  of  Auckland,  New  Zealand, 

were  of  an  encouraging  character.    The  manager  had,  at  the  date  of  the  last  intelligence,  driven  to  a 
depth  of  225  feet^  and  had  come  upon  coal  of  a  superior  dsscription. 

The  seam  of  coal  upon  which  the  men  were  engag^ed  was  15  feet  in  thickness,  and  its  appearance 
resembled  the  finest  quality  of  Newcastle  coaL  The  price  charged  for  gas  at  Dunedin  (New  Zealand) 
has.  been  ^^  reduced  "  to  20«.  per  1,000  cubic  feet  It  is  clear,  then,  that  the  more  cosd  can  be  found  in 
New  Zealand  the  better  for  gas  consumers.  Coal  of  good  qualily  hafi  been  discovered  at  Otipiri,  in  die 
province  of  Southland,  New  Zealand,  and  the  extent  of  the  bed  is  believed  to  be  almost  witnout  limit 
Mr.  Dawson,  C.E.,  is  of  opinion  that  when  boring  is  resorted  to  a  bed  much  superior  to  that  at  present 
tried  will  be  found  at  a  greater  depth. 

Coal  oil  shales  have  been  worked  to  a  considerable  extent. 


North  AmerioA. 


NORTH  AMERICA. 

There  are  in  North  America  four  principal  coal  areas.  These  are  the  great  oentral  coalfields  of  the 
AUeghanies  ;  the  coalfields  of  Illinois  and  the  basin  of  the  Ohio  ;  that  of  the  basin  of  the  Missouri; 
and  those  of  Nova  Scotia,  New  Brunswick,  and  Cape  Breton.  Besides,  there  are  many  smaller  coal 
areas  which  in  other  countries  might  well  take  rank  as  of  vast  national  importance^  and  which  even  in 
North  America  may  one  day  contribute  greatly  tx)  the  riches  of  various  states. 
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The  specific  Areas  of  the  American  Coalfields; 


North  America. 


Square  Miles 

Massachusetts  and  Rhode  Island    - 

• 

800 

Pennsylvania : — Anthracite,     4, 700 1 
Bituminous,  12,126  j 

- 

13,120 

Maryland    -            -            -            - 

- 

500 

West  Virginia              «            .            - 

- 

15,000 

East  Virginia           -            -            - 

- 

225 

North  CaroUna            -            -            - 

- 

45 

Tennessee  -            -            -            - 

- 

3,700 

Georgia          .            .            .            - 

- 

170 

Alabama      -            -            -            - 

- 

4,800 

Kentucky       -            -            -            - 

•m 

18,700 

Ohio            -            -            .            . 

- 

12,000 

Indiana            -            -            -            - 

. 

7,700 

Illinois         -            •            -            - 

- 

44,000 

Michigan        -            ,            -            , 

- 

18,000 

Iowa            .            -            -            - 

- 

24,000 

Missouri          •            .            -            . 

-* 

21,000 

Nebraska    -           -           -           - 

- 

4,000 

Kansas            -           .       .    - 

- 

12,000 

Arkansas     -            -    .        - 

- 

12,000 

Indian  Territory         -            .            - 

- 

10,000 

Texas         -            .            .            - 

- 

3^000 

Oregon: — ^Anthracite,   100 1 
Bituminous,  500  j 

600 

Washington  Territory 

- 

750 

West  of  the  Rocky  Mountains 

- 

5,000 

Total 


-  220,166 


In  addition  to  the  above,  it  is  supposed  that  adjacent  to  the  Rocky  Mountains  there  are  some 
200,000  square  miles  of  lignites,  tertiary  and  other  inferior  coal. 

Another  estimate,  also  given  by  the  Uommissioner  of  General  Land  Office,  arranges  the  areas  within 
the  ancient  Appalachian  basin  as  follows  : 


Alleghany  or  Eastern  Basin  - 
Great  Middle  Basin 
North  Western  Basin  and  Michigan 
Western  or  Rocky  Mountain  Basin 
Texas  or  Southern  Basin 

Total 


Square  Miles. 


55,000 
50,000 
75,000 
20,000 
3,000 


203,000 


Length, 
Miles. 


875 
370 
550 
400 


Breadth, 
Miles. 


180 

200 

200 

50 


To  this  we  must  add  the  area  of  the  British  provinces,  as  properly  belonging  to  the  same  great  ^^^^  Possei- 
formation : 


Newfoundland 

Cape  Breton,  Sidney  Coal 

Picton 

Cumberland    - 

Prince  Edward's  Island 

New  Brunswick 


Total 


Square  liOles. 
250 
200 
850 
250 
150 
1,000 

2,200 


Coal  bas  been  found  in  Louisiana,  on  the  Iberville  rivers  and  on  the  shores  of  Lake  Bistineau.  It 
is  also  repjorted  as  having  been  found  at  Lake  Borgne,  but  this  is  probably  a  lignite.  In  Kentucky, 
both  bituminous  and  cannel  coal  are  worked  in  seams  about  three  or  four  feet  thick,  the  cannel  being 
sometimes  associated  with  the  bituminous  coal  as  a  portion  of  the  same  seam ;  and  there  are  in  addition 
valuable  bands  of  iron  ore  {the  araUlaceaus  carbonate).  The  coalfield  of  Kentucky  extends  over  about 
9,000  square  miles.  In  Western  V  irginia  there  are  several  coalfields  of  variable  thickness  ;  one  nine 
and  a  half  feet,  two  others  of  five,  and  others  of  three  or  four  feetr  On  the  whole  there  seems  to  be  at 
least  40  feet  of  coal  distributed  in  13  seams.  In  the  Ohio  district  the  whole  coalfield  affords  on  an 
average  at  least  six  feet  of  coal.  The  Maryland  district  ts  less  extensive,  but  is  remarkable  as  con- 
taining the  best  and  most  useful  coal,  which  is  worked  now  to  some  extent  at  Frostbury.  There 
appears  to  be  about  30  feet  of  good  coal  in  four  seams,  besides  many  others  of  less  importance.  The 
quality  is  intermediate  between  bituminous  and  anthracite,  and  is  considered  well  adapted  for  iron 

*  Report  of  the  Commissioner  of  General  Land  Office  for  the  year'^SG?.  Al)ridged  and  printed  by  order  of  the  senate  of  the 
United  States. 
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making.  Lastly,  in  PennBylvania  there  are  generally  from  two  to  five  workable  beds^  yielding  on  aa 
average  10  feet  of  workable  coal,  and  amongdt  them  is  one  bed  traceable  for  no  less  than  450  miles^ 
consisting  of  bituminous  coal,  its  thickness  being  from  12  to  14  feet  on  the  south-eastern  border,  but 
gradually  diminishing  to  five  or  six  feet.  Besides  the  bituminous  coal,  there  are  in  Pennsylvania  the 
largest  anthracite  deposits  in  the  States,  occupying  as  much  as  250,000  acres,  and  divided  into  three 
principal  districts. 

The  Illinois  coalfield,  in  the  plain  of  the  Mississippi,  is  only  second  in  importance  to  the  vast  area 
already  described.  There  are  four  principal  divisions  traceable,  of  whidi  the  first  or  Indian  district 
cont^ns  several  seams  of  bituminous  coal,  oistributed  over  an  area  of  nearly  8,000  square  miles.  It  is  of 
excellent  Quality  for  many  purposes  ;  one  kind  burning  with  much  light  and  very  freely,  approaching 
cannel  cod  in  some  of  its  properties ;  other  kinds  consist  of  caking  or  splint  coal.  In  ad^tion  to  the 
Indian  coalfield  there  appears  to  be  as  much  as  48,000  square  miles  of  coal  area  in  other  ^visions  of 
the  Illinois  district,  although  these  are  less  known  and  not  at  present  much  worked.  30,000  are  in  the 
state  of  Illinois,  which  supplies  coal  of  excellent  quality,  and  with  great  facility.  The  coal  is  generaUy 
bituminous. 

The  third  great  coal  area  of  the  United  States  is  that  of  the  Missouri,  which  is  little  known  at 
present,  although  certainly  of  great  importance. 

Taylor  states  that  at  least  one  eighth  of  the  state  of  Missouri  is  overlaid  b^  coal  measures^ 
6,000  square  miles  are  assigned  to  the  coalfields  of  Missouri.  Bituminous  coal  is  stated  to  have 
been  found  in  the  Arkansas  Valley,  and  brown  coal  and  lignite  in  abundance  in  the  Upper  Missouri 
Valley. 

The  following  table  shows  the  progress  of  production  in  America  of  anthracite  from  1840  to  1865 
inclusive,  from  Schuylkill,  Lehigh,  and  Wyoming : — 


Tew. 

Tons. 

Inoreaae  and  Decreue 
per  Tear. 

Tmm. 

1840 

864,384 

45,982  increase. 

1841 

950^73 

86,689        „ 

1842 

1,108,418 

157,446        „ 

1843 

1,263,598 

156,180        „ 

1844 

1,630,850 

867,262        „ 

1845 

2,013,013 

382,163 

1846 

2,344,005 

330,992        „ 

1847 

2,882,300 

538,595        „ 

1848 

3,089,238 

206,938        „ 

1849 

3,217,641 

128,403        „ 

1850 

3,321,136 

103,495        „ 

1851 

4,329,630 

1,008,394        „ 

1852 

4,899^75 

670,446        „ 

1853 

5,097,144 

197,169        t, 

1854 

5,831,834 

734,690 

1855 

6,486,097 

654,263        ,, 

1856 

6,751,542 

266,445        „ 

1857 

6,431,379 

320,163  decrease. 

1858 

6,819,881 

388,602  increase. 

1859 

7,838,439 

18,568        „ 

1860 

8,500,550 

662,111        „ 

1861 

7,424,530 

76,120  decrease. 

1862 

7,527,356 

102,826  increase. 

1863 

9,427,619 

1,900,254        „ 

1864 

9,998,046 

570,427        „ 

1865 

9,483,396 

609,650  decrease. 

In  the  Pennsylvania  coal  district,  as  will  be  seen  by  this  table,  the  increase  in  production  has  been 
very  uniform.  At  four  periods  only  has  there  been  any  evidences  of  a  diminished  production.  In  the 
first  10  years,  ending  1850,  the  increased  production  amounted  to  2,456,752  tons.  In  the  10  years 
ending  I860  the  increase  amounted  to  5,179,414  tons,  and  in  the  last  five  years  given  the  increase  was 
982,846  tons;  and  from  the  following  table  we  find  that  in  the  10  years  ending  1870  the  increase  has 
been  7,349,849  tons:— 

The  progress  of  the  annual  consumption  of  anthracite  in  the  United  States  was  thus  stated  in  the 
Science  of  Sew  York  Exhibition  :— 

1820  .           .»           .           .    about 

1825  .           -           -        . 

1880  -           •           .           . 

1885  .... 

1840  .            -            - 

1845  -            -            .        . 

1850 

1858  .           -            .        . 


9* 


Toof. 

880 

35,000 

176,000 

561,000 

865,000 

2,028,000 

3,857,000 

5,195,000 
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The  development  of  the  anthracite  coal  trade  of  Pennsylvania,  as  it  has  been  recently  exhibited  by  a    North  AuMrica. 
diaj^ram  constructed  by  Mr.  P.  W.  Sheafer,  engineer  at  Pottsville  [This  embraces  a  period  of  60  yeiu*8^ 
andshowB  the  yield  of  anthracite  of  the  four  great  subdivisions  of  the  anthracite  region] : 


Tears. 

Lehigh. 

Schuylkill. 

Wyoming. 

Lykens,  V.,  &c 

Total 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

1820 

365 

— 

— 

— 

365 

1830 

41,750 

"  89,934 

43,000 

— 

174,784 

1840 

275,313 

475,091 

148,470 

15,505 

864,384 

1850 

690,456 

1,782,936 

827,823 

57,684 

3,358,899 

1860 

1,821,674 

3,270,516 

2,941,817 

479,116 

8,513,123 

1870 

8,172,916 

3,853,016 

7,825,128 

998,839 

15,849^99 

The  Schuylkill  trade  began  in  1822  with  the  exportation  of  1,480  tons  ;  the  Wyoming,  now  by  far 
the  largest,  in  1829,  with  7,000  tons;  and  the  Lykens  Valley  in  1839,  with  11,980  tons. 
A  detailed  table  of  the  anthracite  coal  trade  of  Pennsylvania  since  1820  will  be  found  in  the    £pp?^<^.  ^ 

A  J.  "  Foreign  (10), 

ppendix.  p.»tt. 

The  Cumberland  coal  region  in  Maryland  belongs  properly  to  the  great  Alleghany  coalfield.    Its 

development  has  been  not  a  little  remarkable,  as  will  be  seen  by  the  following  table.     Most  of  the  coal 

mines  in  Maryland  are  in  the  Frostbury  basin. 

The  Cumberland  Coal  Trade. 


Frostburg  Begion. 

Kedmon 

tB^on. 

Tew. 

CamberlaDd 

and  PennsylTama 

Bailroad. 

Camberiand  Coal 

and  Iron  Company's 

Railroad. 

George  Creek 
Bailroad. 

Hampshire 
Railroad. 

Aggr^^ate. 

Tons. 

Tons.      - 

.    Tons,    . 

Tons. 

Tons. 

1842 

757 

95J 

— •_ 

— 

l;708 

1843 

3,661 

6,421 

— 

— 

10,082 

1844 

5,156 

9,734 

— 

— 

14,890 

1845 

13,738 

10,915 

— 

— 

24,653 

1846 

11,240 

18,555 

— 

-. 

29,795 

1847 

20,615 

32,825 

— 

.^ 

52,940 

1848 

86,571 

48,000 

— 

— 

79,571 

1849 

68,676 

78,773 

— 

— 

142,449 

1850 

77,950 

119,898 

— 

— 

196,848     * 

1851 

122,331 

135,348 

— 

— 

257,679 

1852 

174,891 

159,287 

— 

— 

334,178 

1853 

234,441 

225,813 

73,725 

m-~ 

533,979 

1854 

212,684 

265,694 

181,303 

— 

659,681 

1855 

171,056 

198,401 

227,245 

65,570 

662,272 

1856 

167,381 

227,094 

269,210 

42,765 

706,450 

1857 

135,917 

'142,673 

252,368 

51,628 

582,486 

1858 

214,730 

153,548 

218,318 

63,060 

649,656 

1859 

360,064 

158,626 

257,740 

47,934 

724,354 

1860 

302,947 

144,100 

289,298 

52,564 

788,909 

1861 

92,181 

55,279 

85,554 

36,660 

269,674 

1862 

146,951 

64,574 

69,482 

36,627 

317,634 

1868 

291,065 

154,610 

266,430 

36,240 

748,345 

1864 

481,246 

132,198 

— 

44,552 

657,996 

Total 

3,240,289 

2,58.7,717 

2,190,673 

477,600 

8,446,229 

Western  Virginia  contains  the  largest  portion  of  the  Alleghany  coalfield.  The  coals  of  the  great 
Kanawha  region  are  of  the  most  repute.  The  workable  seams  are  13,  giving  altogether  about  60  feet 
of  coaL    Some  fine  seams  of  cannel  coal  are  amongst  them. 

The  AUeghcaiy  coalfield  in  Kentucky  is  but  little  developed,  the  production  of  coal  being  but  little 
above  250,000  tons  a  year. 

The  AUegkcmy  coalfield  in  Tennessee  has  an  area  of  about  8,700  square  miles,  its  annual  produce 
being  about  500,000  tons. 

The  AUeghany  coalfield  in  Alabama  gives  not  more  than  300,000  tons  a  year. 

llhB  AUeghany  coalfield  in  Ohio  has  a  productive  coal  area  of  not  less  than  7,100  square  miles.  There 
are  five  or  six  productive  coal  seams,  averaging  from  SO  to  30  feet  of  coaL 
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North  America.        In  1864,  Messrs*  Daddow  and  Bannan^*  give  the  following  as  the  average  produce  of  the  Alleghany 
coalfield :— « 

Tons. 

Pennsylvania      -----  5,870,712 

Ohio 1,000,000 

Maryland            -----  657,996 

West  Virginia         -----  600,000 

Kentucky             -----  250,000 

produceofthe                                      Tennessee 500,000 

United  states  of                                  .    Alabama             -----  300,000 

America  fh)m  the  

year  1860,  see  — — 

^SSS7ii)«d  Total        -        -    9,078,708 

02),  p.  284.  


The  Michigan  or  northern  coalfield  is  located  in  the  centre  of  the  state  of  Michigan.     Its  coal  seamB 
are  few,  and  far  from  productive,  100,000  tons  a  year  being  its  average  out-put. 
The  great  central  coalfield  is  estimated  at  50,000  square  miles.    Of  these, — 

Square  Miles. 
Illinois  has  -----         40,000 

Indiana       ------  7,700 

Western  Kentucky  -  .  -  .  3,800 

Illinois. — The  coal  produced  has  been  stated  by  Wilber  to  be  annually  650,000  tons,  but  others  think 
the  produce  to  be  not  less  than  a  million  tons. 

Bock  Idandy  a  northern  border  of  the  Illinois  coalfield,  produces  100,000  tons  a  year  of  coal  of  good 
quality. 

The  mines  of  St.  Clair  comprise  nearl]^  50  mines,  producing  about  500,000  tons  a  year.  The 
adjoining  district  of  Madison  and  Grundy  give  100,000  tons.  The  mines  of  Kewanee  give  about  the 
same  quantity. 

Indiana. — ^The  amount  of  workable  coal  is  stated  to  be  20  feet,  and  the  production  500,000  tons  per 
annum.  The  area  of  the  coal  measures  of  Indiana,  which  form  a  part  of  the  great  western  or  Illinois 
basin,  is  about  6,500  square  miles,  the  total  thickness  of  15  seams  of  coal  occurring  in  a  depth  of 
section  of  522  feet  is  28|  feet.  The  most  important  seam  of  these  lower  are  the  so-called  block  cooky  which 
are  about  4  feet  thick,  and  are  the  best  iron-making  coals  of  the  bituminous  class  in  America.  They 
are  non-caking  splint  coals,  giving  about  55  per  cent  of  coke  and  only  1^  per  cent  of  ash,  and  are 
largely  used  in  iron  smelting  at  Brazil,  near  Indianapolis,  and  other  places  in  the  State. 

Western  Kentucky  produces  only  about  250,000  tons  a  year,  and  the  whole  production  of  the  great 
Central  coalfield  is  stated  at  1,750,000  tons. 

Missouri  and  lowa^  or  the  great  western  coalfield,  is  a  part  of  the  region  already  mentioned. 

The  areas  are  given  as  follows : — 

Square  Miles. 
Iowa        ------         24,000 

Missouri     ------         21,000 

Nebraska  -----  4,000 

Kansas       ------         12,000 

Arkansas  -  -  -  -  -         12,000 

Professor  Swallow  computes  that  the  state  of  Missouri  will  give  134,435,000,000  tons  of  good 
available  coal.    The  coal  at  present  i)roduced  in  Missouri  and  Iowa  is  about  500,000  tons  a  year. 

The  coal  of  KanaaB  and  Nebraska  is  at  present  nearly  valueless. 

Messrs,  Daddow  and  Bannan  give  the  following  as  the  total  production  of  coal  in  the  United  States 
in  1864:— 

BrTOMiNous  Peoduction. 

Tons. 

Alleghany  coalfield        -  -  -  -      9,078,708 

Central  coalfield    -----      2,250,000 
Michigan  or  Northern  field       -  -  -         100,000 


Total        -        -  11,428,708 
Total  Production. 

Tons. 

Anthracite         -----  10,000,000 

Semi-bituminous  -----  635,319 

Southern  bituminous     -            -            -            -  200,000 

Western  bituminous          -            -            -        -  11,428,708 


Total        -  -    22,264,027 


American  Coalfields,  1870. 
Anthracite. 


Tons. 


Philadelphia  and  Reading  Railroad  and  its  branches  carried  from  the 

Schuylkill  coalfield 4,694,604 

(One  twentieth  of  this  was  shipped  to  westward  consumers,  and  near 
125,000  were  used  on  the  lateral  roads.)  , 

*  '*  Coal,  Iroti,  smd  Oil|  or  the  Practical  Axnerioaa  Miner/'  &c.,  by  Samuel  Harries  Daddow  and  Benjamin  Bannan,  FottsriUe, 
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The  Lehigh  Valley  Railroad  shipped  ------ 

(Two  thirds  of  this  came  from  the  Hazleton,  and  one  fifth  from  the 
Beaver  Meadow  collieries.)  '^ 

The  Delaware,  Lackawannack,  and  Western  railways  carried  north 
Ditto  ditto  ditto  south     - 

The  Lehigh  Coal  and  Navigation  Company  transported  by  rail  and  canal   - 
(This  company  obtained  from  the  Wyoming  coal  region  1,247,889  tons, 
from  the  Hazleton  collieries  312,824  tons,   and   from    the  Manch 
.  Chunk  collieries  269,036  tons.)  .... 

The  Delaware  and  Hudson  Canal  Company  forwarded  ^      -^ 

The  Summit  Branch  Railway  Company  shipped  -  -  -        - 

Ditto  from  Millersberg  by  canal      ------ 

From  Shewakin  region  shipped  -  -  -  -  -        - 

The  Lackawannack  and  Bloomerby  R^lroad  Qompany  carried 

Northern  Central        -  -  -."„-^"  -- 


Tonr*  North  Aneerica. 

8,660,651 


669,848 
1,678,258 
2,143,134 


2,364,673 

4,490,101 

77,410 

489,314 

275,720 

213,615 

20,757,228 


Bituminous  and  Semi-bituminous. 


The  Reading  Railroad  carried 

Huntingdon  and  Brood  Top  Mountain  Railroad 


Tods. 
487,184 
-    ..       -  -        -         318,922 

801,106 
20,757,228 

21,558,829 

Other  tables  will  be  found  in  Appendix,  giving  the  produce  of  the  'United  States  from  1860  to  1865, 
and  an  official  return  of  the  imports  and  production  from  1821  to  1842. 
The  following  table  shows  the  general  character  of  the  coals  produced : — 


PiBnnsylvania  : — ^Lykens  Valley 

Lebanon  cc,  Grey  Vein    - 

Schuylkill  co.,  Lorberry  Creek 

Pottaville,  Sharp  Mountain 
„        Peach 
„        Salem  Vein 

Tamaqua,  North  Vein 

Maunch  Chunk     - 

Nesquehoning 

Wilkesbarre,  best 

West  Maboney 

Beaver  Meadow   - 

Girardville  - 

Hazelton 

Broad  Mountain 

Lackawanna 
Massachusetts: — ^Mansfield   - 
Rhode  Island : — ^Portsmouth 

Average  in  United  States 


Specific  Gravity. 


1-327 
1-379 
1-472 
412 
446 
574 
600 
550 
558 
1-472 
1-371 
1-600 
1-600 
1-550 


1-700 


609 
710 
810 


Weight 

of  a  Cubic  Yard 

in  Lbs. 


2,240 
2,327 
2,484 
2,382 
2,440 
2,649 
2,700 
2,615 
2,646 
2,884 
2,313 
2,700 
2,700 
2,615 
2,869 
2,715 
2,882 
3,054 


2,601 


In  conudering  the  question  of  the  coal  production  its  consumption  becomes  an  important  element 
We  have  therefore  procured  the  following  statement  of  the  American  iron  manufacture  for  two 
important  years : — 

AMERICAN  IRON  MANUFACTURE. 
Production  of  Blast  Furnaces. 


Anthracite  Pig  Iron 

Raw  Bituminous  Coal  and  Coke  iron 

Charcoal  iron    -  -  - 

Total  - 


1866. 


Tons. 
749,367 
268,996 
332,580 


1,350,943 


1867. 


Ton.!. 
798,638 
818,647 
344,341 


1,461,626 
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1,206,199       2       0 
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1,306,023      4       1 
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Of  2^00O»poltnds,  this  being  in  stcUute  tons  of  2^240  pounds, — 

In  1866 

In  1867  -  - 

Production  of  Forges  and  Bloomaries, 

Tons.  Tons. 

In  1866    -   •        -  "    78,555  ;  of  this  36,500  were  made  from  the  ore. 

In  1867        -'  -        -    78,073;  of  this  85,800  ditto. 

The  production  of  the  forges  and  bloomaries  of  iron  made  from  the  ore  was  therefore  in  staMs  icnsr- 

Tons.        cwts.  qrs.    lbs. 
In  1866  -  .  .  -     32,633     18      2       8 

In  1867  -        -  -        -    81,964     14      2     16 

If  these  quantities  be  added  to  the  above,  the 

Total  Production  will  be,  of  Pig  Iron  : — 

S.  Tons.        cvts,   qrs.    lbs. 
In  1866  -  .  -     1,238,883      0      2    24 

In  1867  -  -        -    1,886,987     18      8     20 

The  Production  of  the  Rolling  Mills,  Bars  and  Rails. 

In  1866  -  -  -     1,026,089  tons,  of  2,000  pounds. 

In  1867  -  -  -     1,041,946  „  „ 

The  conditions  under  which  iron  furnaces  are  worked  in  America  differ  considerably  from  those 
obtaining  in  Uiis  country,  the  same  concentration  of  a  great  number  of  furnaces  at  one  point  not  being 
marked.  This  is  due  to  several  causes,  chief  amongst  which  is  the  high  price  of  labour,  which  render 
the  first  cost  of  furnaces  so  high  as  to  require  strong  combinations  of  capitalists  for  the  construction  of 
works  of  more  than  a  moderate  size.  Thus  at  Brazil  in  Indianapolis  a  single  furnace,  said  to  be  ^'one 
of  the  largest  and  best  conducted  in  the  west,"  and  of  about  the  same  size  as  those  originaJly  erected 
at  Barrow,  cost  30,000/.  in  construction,  exclusive  of  land,  railways,  and  other  working  accessories, 
and  produces  only  28  tons  daily,  although  smelting  ores  of  62  per  cent  produce,  which  are  brou^t 
from  Missouri  on  the  south-west  and  Lake  Superior  on  the  north,  the  distances  being  from  two  to  four 
hundred  miles. 

Considerable  difficulty  is  experienced  in  the  production  of  ^ood  steel-making  pig  iron,  the  hematite 
and  magnetic  ores  suited  for  the  purpose,  by  reason  of  the  ^sence  of  phosphorus,  being,  as  a  rule,  so 
siliceous  as  to  yield  in  the  blast  mmace  an  iron  too  highly  charged  with  silicon  to  be  advan- 
tageously used  in  the  Bessemer  converts.  This  point  has  become  one  of  such  importance  that  it  has 
actually  been  contemplated  to  import  the  Belfast  aluminous  ore  into  America  for  the  purpose  of 
iluxing  such  ores.  There  appears  to  be  a  growing  belief  among  American  ironmasters  that  the  iron- 
making  great  seat  of  the  country  wUl  ultimately  be  in  Eentuckjr  and  Tennessee,  where  the  so-caUed 
dye-stone  ore,  a  red  pisolitic  hematite  resembling  those  of  Belgium,  and  approximating  in  character 
to  the  soft  red  ores  of  the  Fumess  district,  dthough  not  so  pure  as  regards  the  proportion  of 
phosphorus,  may  be  obtained  in  large  quantity  contiguous  to  the  coal. 

Large  quantities  of  these  ores  are  now  used  to  mix  with  the  richer  red  and  specular  hematites  of 
Missouri  and  Lake  Superior,  which  give  a  very  red  short  iron  when  smelted  alone.  America  is 
singularly  deficient  in  one  class  of  iron  ore,  namely,  spathic  carbonate,  which  only  exists  at  a  few 
places,  and  then  more  as  a  vein  stuff  to  lead  and  other  ores  than  as  a  workable  mineral  The  clay 
irotistones  of  the  coal  measures,  though  tolerably  abundant,  can  only  be  worked  to  advantage  in  a  few 
places,  owing  to  the  high  price  of  labour,  which  renders  the  cost  of  such  ores  too  expensive,  having 
regard  to  the  proportion  of  iron  they  contain,  than  the  richer  ores  of  the  older  formation. 

Having  regard,  therefore,  to  the  scattered  character  of  the  furnaces,  and  the  great  distances  from 
which  ores  are  brought,  as  well  as  their  general  composition,  the  best  paraUel  for  the  iron  frimaces  of 
America  is  to  be  found,  not  in  this  country,  but  in  Sweden. 

BRITISH  AMERICA. 

BHtiBhAmerktu  British  America  contains  coal  in  the  provinces  of  New  Brunswick,  Nova  Scotia,  Prince  Edward's 
Island^  and  Newfoundland.  The  former  presents  three  coalfields,  occupying  in  all  no  less  than 
8,000  square  miles.  The  latter  exhibits  several  very  distinct  localities  where  tne  coal  abounds.  The 
coal  areas  have  been  estimated  as  follows : — 

Nova  Scotia    -            "  .     .    '  "        "  2,500  square  miles. 

Cape  Breton,  Sydney  District  -            -       250          „ 

„          Boularderie        -  -        -       104          „ 

„          South  coalfield  ?           -       180          „ 

Prince  Edward's  Island           -  -        -  5,000          „ 


Newfoundland 
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The  New  Brunswick  coal  measures  include  not  only  shales  and  sandstones,  as  is  usual  with  such  British  America. 
deposits,  but  bands  of  .lignite  impregnated  with  various  copper  ores,  and  coated  by  green  carbonate 
of  copper.    The  coal  is  generally  m  min  seams  lying  horizontally.    It  is  chiefly  or  entirely  bituminous. 

The  New  Brunswick  coalfield  is  divided  into— 

1.  The  Great  Northern  coalfield. 

2.  Westmoreland  or  South-eastern  coalfield. 

S.  The  South-western  coalfield  of  Sunbury  and  Queen's  Counties. 

We  have  no  reliable  return  of  the  actual  quantity  of  coal  raised  in  New  Brunswick,  but  the  following 
table  of  exports  shows  with  tolerable  clearness  the  rate  of  progress  and  the  commercial  value  of  this 
coalfield. 

Quantities  and  Value  of  Coal  exported  from  New  Brunswick  during  the  under-mentioned  Years. 


Coontries  to  which  exported* 

Tot 

1 

al. 

Yean. 

British  Colonies  and 
United  Kingdom. 

United  States. 

Nova  Scotia. 

Other  Countries. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Value. 

£ 

£ 

£ 

^ 

Chaldrons. 

£ 

1855 

-. 

160 

— 

5,530 

.. 

-^ 

^^ 

20 

4,104 

5,710 

1856 

— 

376 

Chaldrons. 

9,570 

Chaldrons. 

"— 

"— 

30 

5,602 

9,976 

1857 

Toni. 
129 

— 

4,878 

9,756 

178 

247 

— 

— 

5,056 

Tons. 

7,009 

10,008 

1858 

148 

6,880 

13,594 

._ 



^^ 

— 

13,742 

1859 

184 

136 

11,204 
Tons. 

33,500 

Tons. 

"— 

"-~ 

— 

11,338 

83,636 

1860 

— 

— 

14,002 

43,757 

413 

436 
DoUars. 

— 

*-• 

14,415 

44,193 
DoUan. 

1861 

— 

_ 

17,398 

251,674 

157 

829 

— 

-. 

17,555 

252,503 

186S 

1,281 

17,944 

10,308 

103,030 

.— 

— 

— 

— 

12,584 

120,974 

1868 

M34 

12,758 

16,277 

161,994 

— 

— 

1 

10 

17,712 

174,762 

1864 

1,535 

11,863 

17,213 

152,337 

— 

— 

— 

— 

— 

1865 

1,190 

5,306 

19,556 
15,062 

163,170 
)                f 

1,131 

^~ 

12 
Chaldrons. 

48 

16,193 

— 

1866 

" 

Dollars. 

Chaldrons. 
607 

S  167,558'^ 
Dollara. 

Chaldrons. 
362 

►  14,373 

376 

2,585- 
Dollars. 

Chaldrons. 
1,345 
Tons. 

[  184,516 

1867 

36 

175 

12,534 

125,545 

— 

"^ 

5 

80 

12,574 

125,545 

Nova  Scotia* 

Nova  Scotia  poesesses  three  coal  regions,  of  which  the  northern  presents  a  total  thickness  of  no  less  NovaSootia. 
than  14)570  feet  of  measures,  having  70  seams  whose  ag^effate  ma^tude  is  only  44  feet,  the  thickest 
beds  being  less  than  4  feet.  The  Pictou  or  central  district  has  a  thickness  of  7,590  feet  of  strata;  but 
the  coal  is  &r  more  abundant,  one  seam  measuringnearly  SO  feet ;  and  part  of  the  coal  bein^  of 
excellent  quality,  and  adapted  for  steam  purposes.  The  southern  area  is  of  less  importance.  Besides 
the  Nova  Scotia  coalfields  there  are  three  others  at  Cape  Breton,  yielding  different  kinds  of  coal,  of 
which  one,  liie  Sydney  coal,  is  admirably  adapted  for  domestic  purposes.  There  are  here  14  seams 
above  3  feet  thick,  one  being  11,  and  one  9  feet 

The  following  table  gives  the  production  of  the  coal  mines  of  Nova  Scotia  from  1861 : — 


1861. 

1862. 

1868. 

1864. 

1865. 

Total  Raised 
and  Sold. 

Sold  for  Home 

CODflQIDptiOU. 

Total  Raised 
and  Sold. 

Sold  for  Home 
Consumption. 

Total  Baiaed 
and  Sold. 

Total  Baised 
and  Sold. 

Total  BAised 
and  Sold. 

Laige. 

SmaD. 

LMge. 

SmalL 

LMge. 

BniaU. 

Large. 

Small. 

Large. 

8maU.|  Large. 

SmalL 

Large. 

Small. 

Albion  Uii]M,Pioton 

jQggUU 

Bjjrdncgr     •        •          • 
'^4**c*"          ■         •          ■ 

AicUMdd's       -      - 
OowlMvBoarinot      -      • 
GowTieXines 
(Hber 

Tons. 
100,988 

(^189 
98,720 
86»108 

7427 

6,809 

avms. 

1^17 
M7 
8^788 
198 
4B6 
886 

479 

Tons. 
9,410 

896 

8M69 

ua 

816 
8^886 

%56S 

Tons. 
4978 

107 

1,980 

68 

188 
480 

Tons. 
188,064 

106,894 
88,074 

7,588 
10,809 

18,828 

Tons. 
18,678 

106 

8,087 

680 

207 
185 

8,tf2 

Tons. 
9jm 

1,051 

46368 

999 

1,640 
1,864 

5,648 

Tons. 
5,508 

106 

1,080 

86 

809 
1,485 

IMMIII 

Tons. 
22,640 

1,088 
101 

010 

8,806 
6^448 

Tons. 
127^1 

07,480 
29,888 

48,080 
40,000 
17,069 
44^188 

Tons. 
20,602 

8,44» 

4^884 

4^848 
2^140 

Tons, 
206,871 

146,996 
60,200 

79,482 
91,091 
82,427 
71,007 

Tons. 
82,718 

17,181 
1.468 

9.140 

7,861 
1U71 

Totil 

806,898 

2%686 

5M61 

7,784 

871,884 

80,874 

07,068 

0,641 

894,706 

84,646 

809,061 

80,978 

69S«078 

79,084 
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Nova  Scotia.  After  1865  the  returns  in  this  form  are  no  longer  obtainable.    The  following  table  we  are,  however, 

enabled  to  construct  from  the  Reports  of  the  Chief  Commissioner  of  Mines  for  the  province  oi 
Nova  Scotia: — 


1865, 

1866, 

1868, 

1869, 

1870, 

Year  ending  30th 

Year  ending  30th 

Yeas  ending  dOth 

Year  ending  30th 

Year  ending  30tk 

September. 

September. 

September. 

September. 

September. 

Bomid. 

Slack. 

Round. 

Slack. 

Round. 

Slack. 

Round. 

Slack. 

Round. 

Slack. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Camberland 

10,225 

1,377 

15,008 

1,441 

9,093 

1,010 

7,648 

867 

6,906 

978 

Picton 

186,301 

24,178 

183,244 

22,485 

126,642 

18,209 

175.286 

22,925 

191,465 

S5,0M 

Cape  Breton 

399,227 

18,984 

325,515 

14,065 

276,045 

20,699 

287,027 

17,292 

306,097 

27,480 

InTerness 

1.097 

113 

2,093 

1,206 

131 

— 

292 

40 

15 

3 

Richmond 

3,789 

726 

739 

223 

12 

8 

— 

— 

— 

— 

Victoria 

4,955 

282 

7,828 

453 

1,633 

141 

372 

45 

271 

- 

Total 

605,595 

45,660 

561,428 

39,873 

413,557 

40,067 

470,625 

41,169 

504,756 

63,520 

Quantities  and  Value  of  Coal  exported  from  Nova  Scotia  during  the  undermentioned  Years, 


Countries  to  which  exported. 

T^ 

1.  1 

lOkiu. 

Years. 

British  Colonies. 

United  States. 

Other  Countries. 

Quantitj. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

£ 

£ 

£ 

Chaldrons. 

£ 

1856 

— 

22,992 

— . 

62,725 

— 

310 

120,668 

86,087 

1857 

-^ 

20,751 

— 

69,415 

— 

149 

146,284 

90,315 

1858 

No  returns. 

r  140,159   1 

1859 

— 

22,981 

— 

56,578 

— 

612 

i     Tons,      y 
[     14,622    J 

80,171 

1860 

No  returns. 

Dollars. 

Dollars. 

Dollars. 

Dollan. 

1861 



186 

— 

1,608 

— 

1,425 

— 

3,219 

1862 



490 

— 

-^ 

-<• 

1,307 

— 

1,797 

1863 



115.470 



679,436 

— 

1,478 

— 

796,389 

1864 

— 

110,317 

— 

684,642 

— 

11,355 

— 

806,314 

1865 

— 

151,538 

— 

1,085,745 

— 

16,367 

— 

1,253,650 

1866 

~~~ 

" 

" 

" 

■" 

" 

1,073,625 

In  the  year  1867,  ending  June  80th,  1868,  the  export  of  coal  from  Nova  Scotia  was  as  follows:— 


To  the  United  Kingdom 
Newfoundland 
Prince  Edward's  Island  - 
Biitish  West  Indies 
United  States 
Other  Foreign  Countries  - 

Total 


Tons. 


666 

35,701 

9,606 

820 

198,920 

7,047 


252,760 


Value, 
Dollars. 


1,443 
78,838 
17,056 

1,802 

400,652 

15,372 


515,163 


Total  Qitantities 

>  of  Coal  supplied. 

Tean. 

Lckrge. 

SmaU. 

Total 

Tom. 

Tom. 

Tons. 

1859 

240,154 

21,158 

261,312 

1860 

286,969 

22,539 

309,508 

1861 

300,134 

22,536 

322,670 

- 

1862 

304,166 

17,442 

321,608 

1863 

327,638 

25,813 

353,451 

1864 

■      376,746 

29,952 

406,698 

1865 

554,332 

36,984 

591,316 

■     • 

1866 

472,189 

29,481 

491,228 

^ 

1867 

_ 

... 

.— 

1868 

375,143 

19,039 

394,182 

1869 

371,897 

23,960 

395,857 

" 

1870 

395,350 

42,774 

438,124 

« 
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NEWFOUNDLAND  COALFIELD- 

This  field  is  estimated  at  about  5,000  square  miles.  According  to  Mr.  Jakes,  now  director  of  the 
Geological  Survey  in  Ireland,  the  entire  western  side  of  the  island,  along  a  space  of  S56  miles  in 
breadth,  is  occupied  by  secondary  and  carboniferous  rocks.  The  coal  on  the  south-western  point  of 
the  island  has  been  traced  at  intervals  along  a  space  of  150  to  200  miles  to  the  north-east.* 

CALIFORNIA. 

Colonel  Fremont  states  that  a  coal  formation  exists  in  Upper  California^  North  lat  41^°,  and  West  CaUfomia. 
long.  107i°.    "  The  position  of  this  coal  formation  is  in  the  centre  of  the  Rocky  Mountain  chain,  and 
<<  its  elevation  is  6,820  feet  above  the  level  of  the  sea.     In  some  of  the  coal  seams  the  coal  did  not 
«  appear  to   be  perfectly  mineralised,  and   in  others  it   was  compact  and  remarkably  lustrous." — 
Fremont's  Report,  1848. 

In  1847  a  coal  mine  was  discovered  near  San  Luis  Obisco,  North  lat.  36^  There  are  three  coal 
mines  within  800  miles  of  Monterey. 

"The  coal  or  lignite  mines  of  Mount  Diable  have  not  been  worked  so  extensively  the  past  year  as 
was  expected,  in  consequence  of  the  unusually  large  importation  of  foreign  coal.  About  20.000  tons 
have  reached  this  market,  which  have  been  sold  at  from  285.  to  86^.  per  ton."t 

Coal  on  the  Line  of  the  Union  Pacific  Railway. — Correspondent  to  the  Standard. 

May  21st,  1869. 

"Ogden,  Utah,  U.S.,  April  28.  - 
^'  Four  miles  west  of  Sherman,  in  the  Black  Hills,  the  spot  from  which  my  last  letter  was  dated, 
there  is  a  most  remarkable  temporary  bridge  on  the  Pacific  Railway,  a  tressel-work  construction,  a 
very  puzzle  in  woodwork,  which  crosses  a  small  gorge,  through  which  a  trout  stream,  known  as  Dale 
Creek,  winds  peacefully.  The  bridge  is  125  feet  high,  and  over  500  feet  long.  All  the  timber  used 
in  its  construction  was  brought  from  Chicago,  and  the  complete  bridge  was  erected  in  thirty  days. 
Sooner  or  later  it  is  to  be  superseded  by  a  more  substantial  structure.  A  little  further  on,  at  Laramie, 
a  town  has  sprunij  up  suddenly  which  is  rather  too  much  like  Cheyenne,  described  in  my  last  com- 
municatioD.  A  shooting  'affair'  occurred  the  day  before  our  arrival,  and  it  is  not  very  long  since  the 
citizens  had  to  invoke  the  i)owers  of  Judge  Lynch.  I  have  a  photograph  of  an  execution  which  took 
place  last  autumn.  The  victim,  a  pretty  hard-looking  case,  was  hung  on  a  telegraph  pole  in  front  of 
the  Railway  Hotel,  which  latter,  by  the  bye,  is  a  good  house  erected  by  the  company.  The  Laramie 
mountains  are  timbered,  and  abound  in  game,  but  will  tempt  few  but  those  of  unlimited  leisure,  as 
they  are  60  miles  from  the  town. 

"  A  discovery  of  the  greatest  value  has  been  made  on  the  line  of  the  Union  Pacific  Railway.  A 
coalfield,  almost  unlimited  in  extent,  showing  indications,  '  out-croppings,'  for  three  hundred  miles  on 
the  road,  has  been  *  struck '  in  Wyoming  territory,  in  the  very  heart  of  the  Rocky  Mountains,  a  little 
beyond  Laramie.  When,  then,  this  inter-oceanic  project  was  first  mooted,  it  was  urged  that  a  line  of 
1,100  miles  in  length  could  not  be  worked  to  profit  through  a  treeless,  coalless,  barren  country.  And 
now  at  this  moment  the  locomotives  are  fed  almost  entirely  by  coal,  worked  by  the  company  itself,  or 
by  contractors  who  furnish  it  at  a  low  price.  All  the  coal  for  fifteen  miles  in  the  '  alternate  sections '  on 
either  side  of  the  line  is  owned  by  the  company.  There  are  six  mines  in  working  order ;  there  are 
others  in  progress.  I  paid  a  special  visit  to  the  principal  mine  at  Carbon  Station,  one  which  has 
yielded  4,000  tons  to  the  railway  company  in  the  first  three  weeks  of  this  month.  A  little  town  of 
250  inhabitants  has  sprung  up  around  the  mine,  although  it  only  dates  its  existence  from  August  last 
yean  I  walked  through  the  whole  of  the  *  drifts '  (tunnels) ;  there  is  one  already  540  feet  in  length. 
There  is  an  excellent  shaft,  with  the  usual  gear,  pumps,  &c.,  worked  by  steam  power.  The  thickest 
part  of  the  seam  so  far  opened  is  nine  feet  high.  Hitherto,  neither  fire  nor  choke  damp  has  troubled 
the  miners ;  but  there  is  a  certain  amount  of  water  in  the  deepest  parts.  The  miners  are  just  now  iu 
clover,  earning  from  seven  to  twelve  dollars  a  day.  Last  winter  they  '  struck '  for  higher  wages.  The 
same  evening  a  snow  storm  came  on,  which  eventually  resulted  in  a  blockade  of  five  weeks.  The 
company  had  coal  in  hand,  and  nothing  could  be  done  during  the  interruption  of  the  traffic  on  the  line ; 
they  therefore  allowed  the  men  to  strike  to  their  heart's  content,  and  even  obliged  them  to  remain  idle 
for  two  weeks  longer,  when  they  were  glad  to  resume  work  on  the  usual  terms. 

*'  The  coal  is  of  good  quality.  There  is  neither  bitumen  nor  sulphur  in  it.  It  contains,  by  analysis, 
nearly  60  per  cent,  of  carbon,  12  per  cent  of  water,  and  26  per  cent,  of  inflammable  gases.  It  is  to 
bear  a  new  name,  one  which  is  perhaps  tolerably  appropriate.  It  is  to  be  called  '  anthra-lignite.' 
And  as  coal  has  been  sold  lately  in  Omaha,  on  the  Missouri,  at  the  rate  of  4/.  5^.  6^.  a  ton 
(27  dols.  50c),  and  as  the  company  will  probably  sell  it  at  half  that  price,  it  will  be  seen  that  the 
discovery  is  one  of  the  greatest  importance  to  the  whole  central  portion  of  the  continent.  Iron  ores 
have  been  found  near  it,  and  I  was  shown  a  good  collection  of  coal  fossils  at  the  Carbon  Station.  A 
coal  seam  has  also  been  recentljr  discovered  at  Elko,  on  the  Central  Pacific  Railway  (the  continuation 
of  the  Union  Pacific  line,  and  which  forms  with  it  the  Pacific  Railway). 

'*  Proceeding  on  our  journey  we  passed,  between  Separation  and  Creston  stations,  the  true  *  divide ' 
of  the  Rocky  Mountains.  There,  at  a  height  of  7,700  feet,  the  waters  commence  to  run  in  different 
directions  towards  their  mother  oceans.  But  of  the  mountains  themselves  there  is  little  to  say  ; 
I>ong's  Peak  and  Elk  Mountain  were  both  visible,  but  in  the  far  distance.  At  Bitter  Creek,  a  place 
dreaded  by  the  overland  emigrants  of  less  happy  days,  we  got  a  capital  breakfast,  which  included 
antelope,  beef,  eggs,  and  even  pie.  The  water  needed  for  the  tanks  of  the  railway  company  is  brought 
from  a  distance  to  this  point  in  metal  lined  box  cars. 

*  Greneral  Beport  of  the  Geological  Survey  of  Newfoandland,  by  J.  B.  Jukes,  M.A.,  &c.,  1843,    See  also  Extract  of  a  Narratiye 
of  Expioratioii,  by  Alexander  Muiay,  Eeq.,  published  in  Bejports  on  Ck>a]. 
t  Beport  by  Mr.  Consul  Brooker  on  the  trade  of  California  for  the  year  1344. 
18483.    Voim.  J^    1^ 
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"  At  Black  Buttes  and  Point  of  Rocks  stations  we  saw  the  openings  leading  into  two  of  the  new  coal 
mines.  The  latter  had  a  *  shoot '  capable  of  holding  coal  enough  to  fill  100  cars  (ten  tons  each).  The 
same  place  is  also  the  stage  station  for  the  new  Sweetwater  gold  mines,  of  which  we  hear  most 
conflicting  accounts.  Many  of  our  passengers  left  us  there.  And  now  we  again  passed  through  a 
terribly  barren  country,  tlie  alkali  lying  about  like  snow  drifts,  and  huge  and  towering  crags  of 
sandstone  rising  high  above  the  more  crumbling  shale.  Gustave  Dor^  ought  to  come  here.  Durin» 
the  progress  of  an  extensive  ^cutting'  for  the  railway,  some  of  the  shale  suddenly  fired  up,  whether  by 
artincid  or  natural  means,  no  one  knew.  The  workmen  were  frightened  out  of  their  senses.  Soon  a 
dense  cloud  of  black  smoke  gathered  over  the  spot,  and  at  night  the  works  were  illumined  by  the  fitful 
glare.  Many  believe  that  '  ile  '  will  be  found  in  this  neighbourhood,  and  the  non-bituminous  nature  of 
the  coal  may  be  a  point  favouring  the  idea.  We  saw,  too,  many  of  the  underground  houses  of  the 
station  emplai/eSj  who  till  very  lately  had  to  live  much  in  the  style  adopted  by  uie  natives  of  Alaska. 
At  Green  River,  and  later  at  Bryan,  we  passed  two  towns  which  were  *  to  let,'  the  inhabitants  having 
for  the  most  part  deserted  them  with  the  onward  progress  of  the  railway." 

OREGON  TERRITORY. 

^^^^«®"«  Coal  has  been  discovered  and  worked  in  Wallamette  Valley,  nearly  100  miles  above  Oregon  City; 

and  anthracite  has  been  observed  by  Sir  George  Simpson  about  30  iniles  up  one  of  the  tributaries 
of  the  Columbia  River. 

BRITISH  COLUMBIA. 

BritishCoiumbia,      The  Vancouver  Coal  Company  raised  last  year  about  40,000  tons  of  coal  at  Nanaimo,  of  which  a 
considerable  quantity  found  its  way  to  San  Francisco,  in  spite  of  an  unfavourable  tariff. 

Reports  on  the  Nanaimo  Coalfield. 

From  Report  of  Dr.  James  Hector,  Geologist  to  the  Government  Exploring  Expedition  under  the  Command 
of  Captain  Palliser  (1857-1860),  in  the  Quarterly  Jou/mal  of  the  Geological  Society  for  JSotember 

1861. 

At  Nanaimo,  as  on  Newcastle  Island,  there  are  two  seams,  the  "  Newcastle  "  and  the  *'  Douglas,*' 
the  first  of  which  is  everywhere  about  six  feet  in  thickness,  with  sometimes  a  floor  of  fire-clay,  bat 
more  generally  of  sandstone,  and  the  roof  consisting  of  a  fine  conglomerate  bed,  about  60  feet  Aick, 
on  which  rests  the  Douglas  seam,  with  an  average  thickness  of  from  three  and  a  half  to  four  feet 
The  roof  of  this  seam  is  sometimes  of  iron  clay  shale,  but  more  often  of  the  same  tough  conglomerate 
that  it  rests  upon.  On  Chase  River,  one  and  a  quarter  miles  to  the  south,  the  outcrop  of  a  seam  has 
been  discovered  and  worked  to  a  smsdl  extent,  which  they  consider  to  be  the  **  Newcastle  seam ;"  and 
as  it  occurs  right  in  the  line  of  strike,  and  as  they  have  ascertained  the  outcrop  at  several  points,  it  is 
probable  that  the  beds  of  coal  are  continuous,* 

The  existence  of  coal  or  lignite  on  the  Pacific  coast  of  quality  fit  for  the  purposes  of  raising  steam 
is  of  great  commercial  importance,  and  that  obtained  from  Nanaimo  is  as  yet  admitted  to  be  uie  best 
in  the  market  If  these  beds  are,  therefore,  discovered  to  be  persistent,  so  that  they  can  be  worked 
to  advantage  on  a  large  scale,  there  is  little  doubt  that  this  coal,  even  though  it  be  an  imperfect 
substitute  for  the  finer  coal  to  which  we  are  accustomed  in  this  country,  will  form  a  valuable  source 
of  wealth  to  the  new  British  colony.  Already  it  is  extensively  used  by  tie  British  Navy  on  that  staHoti^ 
and  it  was  found  to  require  only  a  slight  modification  in  the  method  of  feeding  the  fires  to  make  it 
highly  effective  as  a  steam  generator. 

From  Beport  of  Hilary  Bcmerman,  Esq^  commtmicaied  by  8ir  B.  MurchisoUf  in  Oeohgieci  Sociehfs 

Journal  for  1860,  p.  201. 

Two  seams  of  coal,  averaging  six  to  eight  feet  each  in  thickness,  occur  in  these  beds,  and  are 
extensively  worked  for  the  supply  of  the  steamers  plying  between  Victoria  and  Frazer's  River. 

The  coal  is  a  soft  black  lignite  of  a  dull  earthy  fracture,  interspersed  with  small  lenticular  bands 
of  bright  crystalline  coal,  and  resembles  some  of  the  duller  varieties  of  coal  produced  in  the  South 
Derbyshire  and  other  central  coalfields  in  England. 

In  some  places  it  exhibits  the  peculiar  jointed  structure,  causing  it  to  split  into  long  prisms, 
observable  in  the  brown  coal  of  Bohemia. 

For  economic  purposes  these  beds  are  very  valuable.  The  coal  bums  very  freely,  and  yields  a  light 
pulverulent  ash,  giving  a  very  small  amoynt  of  slag  and  clinker. 

From  Facts  and  Figwres  relating  to  Vcmcou/cei^s  Island  and  British  Columbia^  by  J.  Despard  Pemberton, 

Surveyor  General^  VJ. 

The  town  of  Nanaimo,  comprising  as  it  does  some  fifty  or  sixty  buildings,  steam  engines,  tramways, 
and  piers,  is  very  picturesquely  situated  on  the  north  shore  of  an  excellent  harbour,  backed  by  a  rai^ 
of  hnls  some  8,000  feet  high.  In  the  harbour  and  rivers  salmon  abound,  and  excellent  spars  are  found 
in  the  immediate  neighbourhood.  So  great  are  the  facilities  for  shipping  coal  that  at  any  time  of  tie 
year  1,000  tons  a  week  can  be  removed  without  inconvenience, — P.  17. 

About  Nanaimo  the  prevailing  rock  is  sandstone,  varying  in  texture  from  the  hardest  conglomerate 
and  millstone  grit  to  a  soft  and  workable  building  stone.  The  harbour  is  admirably  sheltered  and 
ftasily  approached  ;  vessels  draw  close  alongside  a  wharf  to  load.  Thete  several  beds  of  excellent  coal 
are  found,  nearly  horizontal,  but  dipping  sufficiently  towards  the  south  and  west  for  drainage,  and 
generally  roofed  with  sandstone.  They  are  all  worked  within  50  or  60  feet  of  the  surface,  and  aie 
found  cropping  out  on  the  islands  for  several  miles  inland,  and  high  up  the  Nanaimo  River  towards 

■ . .1  ,  ,    .  , _. ,     I    ..      i  •     I  ■'  I'r,  ■■      I  — 

♦  Since  confbnned  by  actaal  investigatloti. 
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the  interioir  of  the  island,  which  will  give  some  idea  of  their  vast  extent    They  ore  used  in  Her  BritishCoiambia. 
Majesty's  steamers,  those  of  the  Hudson's  Bay  Companv?  and  the  river  steamers.— P.  46. 

The  greatest  portion  by  far  of  the  coals  consumed  in  San  Francisco  is  English,  and  they  also 
consume  for  domestic  purposes  as  much  Vancouver's  Island  as  Oregon  coal.  The  observations 
previously  made  on  this  head  show  that  the  prospects  of  finding  coal  suitable  for  steam  purposes  in 
Vancouver's  Island  are  much  more  promising  than  in  Oregon.  At  present,  say  San  Francisco  pays 
5L  a  ton  for  English  coal,  while  Nanaimo  coal  is  sold  at  1/.,  and  adding  $3  to  4$  freight,  and  24  per 
cent,  duty  on  the  cost  of  production,  Nanaimo  coal  will  still  be  the  cheapest  in  the  market  ;  and  we 
see  a  certainty  of  sale  for  all  the  coal  suitable  for  steam  pu/rposes  that  Vanc-ouver^s  Island  or  British 
Columbia  can  produce  ;*  and  how  great  the  consumption  is  may  be  conjectured  from  the  fact^  that  a 
year  a^o  the  aggregate  tonnage  of  San  Francisco  steamers  exceeded  35,000  tons,  a  figure  which  must 
since  men  (1868)  have  matenally  increased. — P.  77. 

The  following  from  the  Vancouver  Coal  Mining  and  Land  Company  is  in  reply  to  an  application 
made  to  the  secretary  for  information : — 
SiE,  (London,  6th  February  1869.) 

In  reply  to  your  request  of  30th  ultimo,  in  respect  of  the  coal  workings  of  British  Columbia, 
I  have  the  pleasure  to  give  you  the  following  data. 

The  coalfield  worked  by  this  company  is  at  present  the  only  one  producing  any  yield  in  the  Pacific 
colonies  of  Great  Britain.  It  is  situated  at  Nanaimo,  a  settlement  of  Vancouver  Island,  and  the 
company  has  no  information  of  the  existence  of  coal  on  the  mainland,  which  is  British  Columbia. 

There  are  outcroppings  of  coal  in  Vancouver  Island  to  the  north  of  Nanaimo,  at  a  place  called 
Comox,  and  again  to  the  west,  about  eight  miles  inland,  hut  as  no  successful  borings  have  yet  been 
sunk,  very  little  that  is  stated  of  them  is  reliable.  Workings  are  being  carried  on  at  Queen  Charlotte's 
Island,  but  they  are  said  not  to  have  been  hitherto  prosperous. 

The  output  at  Nanaimo  averages  40,000  tons  a  year.  The  seam  is  one  of  four  feet  thick,  bituminous 
coal,  has  a  dip  of  30%  and  is  a  good  deal  disturbed  by  faults.  The  coal  is  consumed  for  domestic 
purposes,  is  used  for  the  manufacture  of  gas,  and  also  for  steam  navigation. 

I  am, 

Sir, 
Your  obedient  servant, 

Samuel  M.  Robins, 

Secretary. 

Coal  supplied  from  these  works  at  San  Francisco,  for  gas  works  principally,  at  $12^  the  ton,  48«. 

Anthracite  coal  from  Pennsylvania,  all  sent  round  Cape  Horn,  is  used  for  the  steamers.  Some  few 
mix  the  Nanaimo  coal  with  the  anthracite.     The  Nanaimo  coal  burns  rapidly  with  flame. 

The  naval  steamers  coal  at  the  mine,  where  there  is  a  good  coal  station.     Coal  $6,  free  on  board. 

All  round  the  N.E.  coast  there  is  coal.  The  Honourable  Mr.  Lassells  attempts  works,  stopped 
hrough  the  want  of  money. 

Australian  coal  sent  as  ballast  to  San  Francisco. 


The 

following  returns  from  Vancouver's  Island 

gives 

the  total  sales  of  coal — 

Tons. 

1863 

-    21,894 

1864 

- 

-    28,682 

1866 

-     32,819 

1866 

- 

-    25,115 

1867 

-     31,239 

1868 

- 

-     44,005 

TEXAS. 

Coal  is  known  to  exist  in  Texas,  though  the  country  has  not  been  geologically  examined.    The  Texas. 
"Trinity  Coal  and  Mining  Company"  was  incorporated  by  the  Texan  Congress  in  1840,  who  worked 
both  anthracite  and  a  semi-bituminous  coal.     Kennedy,  in  his  work,  "  Texas,  its  Geography,  &c«," 
says,  "  Coal,  both  anthracite  and  bituminous,  abounds  from  the  Trinity  River  to  the  Rio  Grande." 

MEXICO. 

On  Salado  River  coal  is  worked  by  an  American  company.     A  coal  formation  50  miles  in  breadth  Mexico, 
crosses  the  Rio  Grande  from  Texas  into  Mexico  at  Loredo,  and  on  the  Mexican  shore,  within  200  yards 
of  the  Rio  Grande,  a  remarkably  fine  vein  of  coal  eight  feet  thick  occurs. 

SOUTH  AMERICA. 

In  the  republic  of  New  Granada,  especially  at  Santa  Fe  de  Bogota,  coal  occurs  ;  also  in  the  island  South  America, 
of  Santa  Clara,  and  brown  coal  in  the  province  of  Panama. 
Ven£Zuela  is  said  to  contain  coal,  but  whether  brown  or  bituminous  coal  does  not  appear  certain. 
Peru  appears  to  possess  some  coal,  but  a  fossil  charcoal  of  considerable  value  is  more  abundant. 

CHILI. 

The  coal  of  this  district  has  been  examined  by  many  American  engineers,  and  by  Captains  Fitzroy  chiiL 
and  Beech3r  and  Mr.  Darwin.     In  1844  upwards  of  20  coal  mines  were  open  in  the  neighbourhood 
of  Conception.     At  Tulcahnano  a  new  seam  of  four  and  a  half  feet  was  proved.     The  coal  is  described 
by  W.  R.  Johnson  as  *'  in  external  appearance  nearly  related  to  many  of  the  richest  bituminous  coals 

*■  This  view  is,  in  fact,  confirmed  by  a  letter  received  lately  from  the  island,  mentioning  that  the  tonnage  carrying  coal  from 
Nanaimo  in  the  month  of  January  last  had  increased  to  2,000.  The  price  of  Nanaimo  coal  at  the  pit's  month  varies  from  four 
dollars  to  six  dollars. 
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Chili. 


of  America  and  Europe  ;"  and  Mr.  Wheelwright  in  his  report  on  the  mines  and  coal  of  Chili  sayg, 
"  in  fact,  the  whole  southern  country  is  nothing  but  a  mine  of  coal." 

The  production  of  coal  in  foreign  countries  says  I.a  Houille,  even  those  which  are  most  remote,  is 
a  subject  of  gi'eat  importance  to  the  French  production ;  for  as  workings  start  into  existence  in  non- 
producing  countries,  the  demand  for  English  coal,  so  uniform  and  profitable  for  English  merchants, 
diminishes. 

The  result  of  this  is  a  temporary  augnientation  of  stocks,  generally  followed  by  a  reduction 
of  prices,  which  in  its  turn  facilitates  competition  with  our  own.  coal.  On  the  other  hand,  this  question 
is  of  primary  importance  in  connexion  with  steam  navigation.  Thus  we  have  always  been  careful  to 
point  out  the  actual  or  possible  development  of  the  product  on  in  all  countries,  and  we  propose,  in  the 
present  instance,  to  reproduce  the  report  made  by  Mr.  V.  Pons,  chief  engineer,  on  the  nature  and  quality 
of  the  coal  of  the  mines  of  Lota  (Chili),  as  exhibited  in  experiments  tried  in  March  1869,  with  the  steam- 
boat "  M^g^re."  This  coal  is  of  a  close-burning  nature;  its  colour  is  a  deep  grey;  its  fracture  bladed, 
or, in  regular  grains;  being  handled  it  soils  the  fingers  but  little;  lights  and  burns  very  easily,  giving 
a  long  white  flame  ;  it  emits  a  very  black  and  abundant  smoke  ;  it  is  only  slightly  pyritic;  gives  little 
cinder,  but  a  considerable  quantity  of  dirt.  First  experiment. — Lota  coal  alone  used  ;  passage  6*001 
Lota  to  Taleahuano.  During  this  passage  of  five  and  a  half  hours  we  employed  the  Lota  coal  without 
admixture,  the  boilers  being  put  in  the  best  possible  condition,  the  tubes  swept,  and  the  furnaces 
cleaned.  The  trial  was  conducted  with  the  greatest  surveillance,  the  object  being  to  compare  this 
combustible,  by  the  operation  of  the  engine,  witli  that  which  has  been  generally  used  here  (Cardiff 
coal),  both  in  regard  to  consumption  and  calorific  power.  In  the  first  place  I  find  that  the  con- 
sumption greatly  exceeds  that  which  has  hitherto  been  our  extreme  limit,  whilst  the  result  is  very 
nearly  the  same  ;  but  I  observed  that  during  the  first  hours  of  the  passage,  that  is,  before  the  grating 
became  too  dirty,  the  pressure  in  the  boilers  was  well  maintained,  and  exceedingly  uniform  a  result 
always  difiicult  to  be  obtained  when  using  coal  of  inferior  quality,  in  spite  of  good  management  and 
a  well-constructed  furnace.  With  regard  to  calorific  power,  this  coal  may  be  placed  amongst  the  dry 
kinds  of  good  quality,  for  we  have  been  able,  by  emf)loying  it  alone,  not  only  to  obtdn  results 
previously  obtained  with  every  other  kind  of  coal  of  reputed  superior  quality,  but  even  at  times  to 
surpass  those  results.  This  coal  has,  however,  certain  drawbacks  which  it  is  my  duty  to  point  out 
Only  this  surface  of  the  layer  burns.  Being  thrown  into  the  funiace,  a  quantity  of  gas  is  emitted, 
forming  a  bright  and  long  flame,  but  of  short  duration,  whilst  the  residuum  is  left  incandescent  on 
the  grate ;  a  defect  which  may  in  part  be  obviated  by  small  and  frequent  charges.  The  quantity 
of  dirt  produced,  moreover,  is  considerable,  and  this  is  injurious  to  the  draught,  and  necessit:ite8  the 
frequent  cleaning  of  the  furnaces.  This  deposit,  sometimes  from  2*36  in.  to  3'15  in.  thick,  is  quite 
loose,  yielding  to  the  slightest  touch,  does  not  adhere  to  the  grate,  mixes  with  the  coke,  and  is  hurtful 
to  the  quality  of  the  coal  by  reason  of  the  frequent  and  diflScult  cleanings.  It  also  gives  an  abundance 
of  smoke,  which  makes  the  tubes  very  .dirty. 

Second  experiment — Mixture  of  one-third  Cardiff^  and  two-thirds  Lota ;  passjige  from  Taleahuano 
to  Valparaiso.  The  result  of  this  mixture  is  a  sensible  improvement.  1st.  The  increased  production 
of  steam,  and  the  increased  pressure,  being  uniformly  maintained  without  much  difficulty,  even  with  an 
accumulation  of  dirt,  we  often  manage  to  heat  with  the  doors  of  the  ash  holes  closed,  and  to  burn  a 
part  of  the  cinders.  2nd,  The  dirt  deposit  on  the  grates,  although  still  very  great,  has  diminished 
with  the  addition  of  Cardiff'  coal,  so  that  the  stokers  experience  less  fatigue  than  when  Lota  coal  alone 
is  used,  which  necessitates  a  continual  cleaning  and  feeding  of  the  furnaces.  3rd.  I  must  remark  that 
the  improvement  noted  above  in  favour  of  this  mixture  is  manifested  only  to  a  feeble  extent  in  point 
of  consumption. 

I  may  say  that  having  filled  the  furnaces  on  one  occasion  during  this  second  passage  with  Lota 
coal  alone,  we  obtained  pressure  in  forty  minutes,  which  we  had  never  done  since  our  departure  from 
France  ;  for  whatever  the  quality  of  the  combustible  employed  up  to  the  present  time,  this  has  never 
been  accomplished  in  less  than  Ih.  lUm.  This  coal,  therefore,  during  its  rapid  combustion,  develops 
a  considerable  quantity  of  caloric.  Now,  if  the  preceding  remarks  be  considered  carefully  and 
impartially,  this  first  mixture  must  be  regarded  as  a  good  and  advantageous  one  for  steam  navigation. 
^  Third  experiment. — Mixf 'ire  of  half  Lota  and  half  Cardiff;  passage  from  Taleahuano  to  Valparaiso. 
The  advantages  I  remarked  in  the  second  experiment  with  regard  to  the  production  of  steam,  and  the 
regular  fire  which  may  be  obtained  without  difficulty,  are  still  more  manifest  and  marked  in  this  third 
experiment.  Then,  although  the  deposit  on  the  grate  remains  very  nearly  the  same,  that  is  always 
considerable,  it  was  at  first  friable,  but  has  now  become  more  compact  and  hard  by  combination  with 
glutinous  matters  emitted  from  the  Cardiff  coal  during  combustion. 

Thus,  it  no  longer  mixes  with  the  coke,  the  operation  of  cleaning  is  facilitated,  a  more  re^lar  heat 
is  obtained,  and  consequently  an  increase  of  steam-power.  Again,  although  with  the  mixture  of 
Cardiff  and  Lota  coal  the  consumption  is  still  very  great,  I  attribute  it,  not  only  to  the  rapid  com- 
bustion of  the  latter,  but  also  to  tne  necessity  of  frequently  cleaning  the  furnaces.  Except  in  this 
particular,  therefore,  the  mixture  is  of  good  quality,  and  is  superior  to  the  first 

Table  showing  the  Consumption  and  Steam-power  obtained  with  different  Kinds  of  Coal. 


KindofCoaL 


Cai'diff  and  Newcastle 

Patent  fuel 
Cardiff 
Lota 

Lota,  and  one  third  Cardiff  - 
„         „        half        „ 


Average 

Tension  of 

Steam. 


100 
95 
95 
100 
105 
100 
100 


No.  of 
Movements 
per  Minute. 


65 
62 
63 
64 
64 
63 
63 


Consmnption 
per  Hour. 


750 
780 
800 
715 
1,042 
980 
900 


Cinders. 
Per-centage  of 
Coal  consumed. 


10 

13 

12 

10 

8 

7 
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CENTRAL  AMERICA. 

"The  southern  branch  of  a  river  called  Hone  Creek,  running  into  the  Atlantic  at  Coita  Bay,  passes  Ligmte. 
"  through  and  lays  open,  on  either  side,  a  bed  some  50  feet  long  and  20  feet  deep;  and  similar  indica- 
"  tions,  though  only  extending  to  a  depth  of  a  few  inches,  exist  at  other  points."    Report  of  Hugh 
Fraser  to  Earl  Russell. 

It  appears  that  this  deposit  is  only  a  bed  of  lignite  ;  it  has  "been  judged  to  bum  too  quickly  and 
«  with  too  much  flame  for  use  in  sea-going  steamers." 

COLOMBIA,  UNITED  STATES  OF. 

The  "Diario  Official"  of  October  31st,  1865,  contains  a  report  from  John  May,  an  engineer  in  the  united  states  of 
employ  of  the  Colombian  Grovemment.     He  states  that  in  the  province  of  Rio-Hacha,  situated  at  the  ^  **™  ^' 
north-west  comer  of  Colombia,  on  the  banks  of  the  Serrejon  River,  about  5  leagues  from  Bai'ranca,  and  J'lJJJ^®^*^*^  (^) 
equidistant  from  the  towns  of  Rio  Hacha  and  Maracaibo,  he  has  discovered  ''  immense  deposits  of 
"  bituminous  coal,"  '*  of  that  variety  called  *  cannel.' " 

Although  Dr.  Tomas  Cuenca,  Secretary  of  State  for  Colombia,  orders  Mr.  May  to  proceed  to  form  a 
joint-stock  company  for  the  construction  of  a  railroad  to  the  sea,  and  for  the  working  of  the  mines,  it 
appears  doubtful  from  Mr.  May's  report  whether  or  not  he  has  really  discovered  old  coal.  He  speaks 
of  this  '*  cannel"  coal  in  immediate  connexion  with  "thick  beds  of  coal  or  limiite  in  a  friable  state,  with 
"  remains  of  fishes,  and  fine  specimens  of  selenite.  The  exaggerated  style  of  the  report  necessarily 
creates  some  doubt  as  to  its  entire  reliability. 

BRAZIL. 

The  following  communications  from  John  Miers,  Esq.,  F.R.S.,  and  from  Mr.  N.  Plant,  give  all  that  Brazi). 
is  known  respecting  the  two  coalfields  of  Brazil : — > 

(From  John  Miers,  Esq.,  F.B,8.,  84,  Addison  Road,  Kensington.) 

The  coal  mine  for  which  the  Visconde  de  Barbacena  obtained  a  privilege  is  in  the  province  of 
Sa.  Catharina,  where  extensive  deposits  are  found  in  a  district  near  the  junction  of  two  small  rivers 
flowing  from  the  Serragerul  de  Sa.  Catharina,  and  which  unite  to  form  the  Rio  Tuberao,  which  runs 
eastward  for  about  70  miles,  when  it  enters  the  Lake  of  Lacuna,  in  lat.  28°.  23'.  S.     The  lake  or  bay 
is  sufficiently  deep  and  capacious,  and  is  available  for  sea-going  vessels  with  a  draft  of  11  feet,  which  is 
the  depth  of  water  over  the  bar  in  its  mouth.    The  Rio  Tuberao  is  navigable  by  vessels  of  that  capacity 
as  far  as  Piedade,  which  is  27  miles  from  the  point  of  its  entrance  into  the  bay ;  but  above  that  distance 
the  river  is  only  navigable  by  smaller  craft  for  a  few  miles  ;  so  that  Piedade  will  be  the  shipping  port 
or  the  coal,  which  will  have  to  be  conveyed  by  a  tramway  from  the  mine,  45  miles  long,  along  a  course 
nearly  due  east  and  west,  upon  a  gentle  gradient.     At  that  distance  not  less  than  20  different  scites 
have  been  seen  on  both  sides  of  the  Tuberao  where  the  coal  deposits  crop  out,  the  river  runninff  over 
similar  beds.     This  district  is  situated  in  a  beautiful  and  well-wooded  country,  about  880  English  feet 
above  the  level  of  the  sea,  and  upon  the  northern  flanks  of  the  Morro  de  Sa.  Martha  or  de  Congouhas, 
a  spur  of  the  main  serra  that  extends  for  a  long  distance  parallel  with  the  coast     This  spur  runs  east- 
ward, and  terminates  at  a  point  4  leagues  south  of  Laguna.     This  coal  formation  is  evidently  of  con- 
siderable extent,  for  similar  deposits  are  found  on  the  southern  flanks  of  the  same  spur,  near  the  sources 
of  the  Rio  Araranguk,  which  runs  eastward,  and  falls  into  the  ocean  in  lat.  28°.  48°.  S.,  and  which  is 
navigable  for  a  distance  of  20  miles  to  Tresportes,  where  it  is  broad  and  deep.     The  Visconde  Bar- 
bacenas  mining  ground  is  on  the  Rio  Bonito,  an  affluent  of  the  Tuberao,  where  the  coal  shows  itself 
wherever  the  surface  of  the  hills  have  become  denuded  by  gullies  formed  by  springs,  presenting  cliffs 
40  feet  high.     Here  the  coal  deposits  are  visible  to  a  deptn  of  10  to  14  feet,  and  these  are  covered  by  a 
roofing  of  hard  sandstone  20  feet  deep.     Immediately  below  the  upper  bed  is  another  layer  of  coal 
G  inches  deep  ;  then  a  stratum  of  grayish  schist  with  fossil  vegetable  remains,  succeeded  hj  a  bed  of 
good  solid  coal  8  feet  thick  ;  then  a  layer  of  black  schist,  and  another  bed  of  coal  1  foot  thick.     How 
much  deeper  these  beds  may  be  is  unknown,  as  the  ground  has  not  been  bored;  but  it  is  probable  that 
deep  beds  of  more  valuable  coal  exist.     There  is,  however,  a  sufficient  store  above  ground  to  admit  of 
extensive  workings  without  the  necessity  of  sinking  shafts,  or  of  the  ordinary  expense  of  raising  the 
coal  to  the  surface  by  means  of  steam  machinery.     The  existence  of  a  thick  sandstone  roofing,  con- 
taining  vegetable  impressions,  offers  good  promise  as  regards  this  coal  formation.     The  samples 
exhibited  in  the  Paris  Exhibition  brought  from  this  mine  were  much  broken  by  long  carriage,  but  they 
showed  a   tolerably  bright  coal  of  a  very  laminated  structure,  with  indications  of  pyrites  scarcely 
visible  ;  but  it  is  not  unlikely  that  seams  yet  undiscovered  may  elicit  a  coal  of  a  still  better  quaUty. 
This  coal  formation  has  been  surveyed  by  manypersons,  and  the  above  information  was  mostly  derived 
from  a  gentleman  who  carefully  inspected  it.     To  Brazil  these  deposits  are  of  far  greater  value  than 
her  celebrated  gold  mines,  offering  a  source  of  wealth  which  ought  not  to  be  neglected ;  they  offer 
better  promise,  from  the  facihties  that  exist  of  sea  conveyance.     It  would  be  useless  to  attempt  working 
these  mines  without  the  command  of  sufficient  capital,  and  this  could  only  be  done  by  the  Government, 
or  by  a  company.     The  formation  of  such  a  company  in  Brazil  seems  hopeless  at  present;  but  in 
England  it  might  readily  be  done,  provided  the  Government  would  give  some  guarantee  or  afford 
sufficient  protection  to  the  contracting  parties  by  the  concession  of  certain  privileges ;  but  the  initiative 
must  be  taken  by  the  Government,  and  in  such  case  there  would  be  no  lack  of  capital  to  any  extent 
required.     The  amount  of  this  fuel  (rendered  more  expensive  by  its  long  voyage  from  England)  now 
consumed  in  Brazil  is  very  lar^e,  and  is  always  on  the  increase,  owing  to  the  rapid  development  of  the 
coasting*  traffic ;  and  if  Brazilian  coal  could  be  brought  to  substitute  this  large  foreigpa  supply,  the 
advantage  to  the  empire  would  be  very  ^eat     This  is  a  national  question  that  rests  entirely  with  the 
Government ;  it  is,  however,  one  of  considerable  importance,  which  demands  its  especial  consideration. 

The  second  sample  of  Brazihan  coal  exhibited  in  Paris  was  scarcely  equal  in  quality  to  the  former, 
and  seemingly  was  more  slaty  and  more  charged  with  pyrites.    This  was  brought  from  a  mine  in  the 
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BnaiL  DTovince  of  Rio  Grande  do  Sul,  which  has  been  scantily  worked  for  several  years,  but  hitherto  widi 

uttle  encouragement  It  is  situated  on  the  Arroyo  dos  Ratos,  a  small  stream  that  runs  into  the  Rio 
Jacuhy,  about  half  a  league  distant  from  S  Jeronymo^  which  is  near  16  leagues  to  the  westwwdof 
Porto  Alegre,  the  capital  of  the  province,  and  which  has  an  excellent  water  conveyance  between  it  and 
the  seaport  town  of  Rio  Grande  ;  but  with  all  the  advantages  of  easy  transport,  the  coal  has  not  been 
able  to  obtain  a  good  reputation  among  the  owners  of  the  numerous  steam  vessels  that  are  constantly 
plying  between  the  places  above  mentioned,  for  which  traffic  English  coal,  notwithstanding  its  high 
price,  is  always  preferred.  This  want  of  success^  notwithstanding  the  perseverance  of  the  owners  in 
working  the  mine  for  several  years,  is  remarkable.  By  some  it  is  attributed  to  the  inferior  quaUty  of 
the  coal,  which  is  said  to  contain  25  per  cent  of  eardiy  matter ;  while  others,  on  the  contrary,  deny 
this  assertion,  and  aver  that  an  unfounded  prejudice  has  been  raised  against  it  solely  by  opposing 
interests  and  powerful  intrigues. 

There  is  another  extensive  deposit  of  coal  in  the  same  province,  for  the  working  of  which  a  privilege 
has  been  obtained  by  Mr.  Nathaniel  Plant,  and  which  is  said  to  be  a  coal  of  very  good  quality  ;  but  its 
distance,  too  far  inland,  and  the  want  of  water  conveyance,  are  said  to  be  great  obstacles  against  the 
probable  success  of  any  attempt  to  work  it  in  the  present  state  of  the  country. 

The  only  localities  on  the  eastern  coast  of  South  America,  between  the  River  Amazon  and  the  River 
Plate,  where  the  existence  of  coal  has  actually  been  determined,  are  the  two  southern  Brazilian  provinces 
of  Sao  Pedro  do  Rio  Grande  do  Sul  and  Santa  Catherina,  and  the  neighbouring  republic  of  Banda 
Oriental,  or  Uruguay. 

Lignite,  brown  coal,  and  bituminous  schists,  to  which  the  name  of  "carvao  de  pedra,"  stone  coal,  has 
been  applied  in  Brazil,  occiu:  in  thin  beds  along  the  coast  and  in  the  interior  ;  but  it  is  only  in  the  two 
extreme  southern  provinces  and  the  adjoining  republic  of  Uruguay  that  beds  of  bituminous  coal  con- 
taining palaeozoic  fossils  have  yet  been  discovered.     Nor  should  I  think  it  likely,  from  the  observatiom 

have  made  during  many  years  in  nearly  every  province  of  the  Brazilian  Empire  and  the  republics  of 
the  River  Plate,  that  coal  of  so  early  an  age  as  even  the  lower  oolitic  rocks  will  ever  be  found  in 
Brazil  north  of  the  province  of  Santa  Cathenna,  unless  it  be  in  the  adjoining  one  of  Parana. 

In  the  province  of  Sao  Pedro  do  Rio  Grande  do  Sul,  three  distinct  coal  basins  have  been  discovered, 
and  the  extent  and  thickness  of  the  beds  of  coal  to  some  degree  determined.  The  district  in  which 
these  coal  deposits  are  found  is  contained  within  the  limits  of  latitude  30°  and  82°  and  long.  51°  and  54'. 
The  basins  are  separated  from  each  other  by  rolling  hills  of  granite,  sienite,  and  mica  schist 

The  largest  of  these  coal  basins  is  perhaps  that  occupymg  the  vallies  of  the  rivers  Jaguarao  and 
Candiota,  between  lat.  31°  and  32°  and  longitude  63°  and  64°  called  the  Candiota  coalfield.  A  detailed 
report  of  this  appeared  in  the  "  Reports  from  Her  Majest/s  Secretary  of  Embassy  and  Legalion 
"  respecting  Coal,  1867,"  to  which  I  refer  you.  Along  a  line  ranging  from  N.E.  to  S.W.  the  upper 
coalbeds  of  this  deposit  can  be  seen  at  intervals  for  about  50  miles,  where  the  superincumbent  sand- 
stone has  been  denuded,  or  the  strata  worn  through  by  streamlets,  and  the  same  may  be  observed  from 
N.W.  to  S.E.  for  about  30  miles. 

The  falling  away  of  one  side  of  a  hill  some  years  ago  on  the  banks  of  the  River  Candiota,  near  the 
basset-edge  of  the  basin,  laid  bare  five  beds  of  coal,  varying  in  thickness  from  9  feet  to  25  feet,  giving 
66  feet  as  the  total  thickness  of  coal  exposed.  The  coal  from  the  lower  beds,  which  are  also  the 
thickest,  is  highly  bituminous  ;  but  that  from  the  upper  one  is  shaly  and  poor. 

The  second  basin  lies  in  the  valley  of  the  Sa.  Sepd,  one  of  the  tributaries  of  the  River  Jacuahy,  in 
about  lat  30°.  20'  and  long  53°.  30'.  Two  beds  appear  here,  one  of  7  feet  and  the  other  of  14  feet, 
which  have  been  traced  over  an  area  of  some  15  miles,  and  along  the  margins  of  other  neighbouring 
streams.    The  coal  in  this  deposit  underlies  sandstone,  like  that  of  Candiota. 

The  third  basin  is  near  Sao  Jeronymo,  a  tov^n  on  the  banks  of  the  River  Jacuaby,  in  about  lat  SO" 
and  long.  51°.  30'.  This  is  the  only  coalfield  being  worked  at  the  present  moment  on  the  eastern  side 
of  the  Andes,  on  the  S.  American  continent  Although  the  beds  of  coal  in  this  deposit  are  of  less 
thickness  than  those  of  Candiota  and  S.  Sep^,  the  nearness  of  the  basin  to  the  port  of  embarkation 
at  the  town  of  Sao  Jeronymo,  which  is  only  8  miles  distant  from  the  coal,  renders  the  cost  of  land 
carriage  very  trifling,  compared  to  what  it  would  be  from  the  other  two  fields,  to  a  navigable  river. 

Two  shafts  have  been  sunk  in  this  basin  to  a  bed  of  coal  6  feet  thick,  and  a  horseway  made  into  it, 
along  which  the  coal  is  drawn  to  the  surface.  Borings  have  been  made  in  different  parts,  by  which  it 
has  been  ascertained  that  the  whole  basin  spreads  over  an  area  of  about  20  miles,  and  that  other  beds 
of  coal  exist  under  the  6  feet  seam. 

Owing  to  the  want  of  miners  and  machinery  to  work  this  mine  on  a  large  scale,  the  avera^  amount 
of  coal  being  taken  out  at  present  does  not  exceed  200  tons  per  month,  which  is  barely  sufficient  to 
supply  the  steamers  navigating  the  River  Jacuahy.  This  river  falls  into  the  Lago  dos  Patos,  which  has 
its  outlet  in  the  Atlantic  Ocean  at  the  seaport  of  Rio  Grande  do  Sul.  The  coal  is  said  to  be  as  good 
for  steam  purposes  as  Newcastle  coal,  with  the  exception  of  leaving  more  ash. 

The  codbeds  in  the  republic  of  Banda  Oriental  are  situated  on  the  head  waters  of  the  River  Negro, 
between  lat  31°  and  32°,  long.  54°  and  65°,  where  they  can  be  traced  for  several  miles  along  the  margins 
of  the  river  and  some  of  its  tributaries  ;  the  beds  vary  in  thickness  from  3  to  6  feet 

The  coal  deposits  actually  determined  and  surveyed  in  the  province  of  Santa  Catherina  are  at  Boa 
Vista  and  at  the  head  of  the  River  Tubarao,  at  "  Passa-dous,"  between  lat  28°  and  29°,  long.  49°  and  50-. 
Here  beds  of  coal  of  considerable  thickness  can  be  seen  along  the  margin  of  the  river,  and  appear  to 
extend  over  an  area  of  several  leagues,  though  the  limits  of  the  deposits  have  not  yet  been  ascertained. 
The  fossil  plants  found  in  this  coal  are  of  the  same  character  as  those  found  in  the  ironstone  shales 
interstratifying  the  coalbeds  on  the  River  Candiota  in  the  province  of  Rio  Grande  do  Sul. 

The  annual  amount  of  coal  consumed  in  Brazil  and  the  Kiver  Plate  is  upwards  of  600,000  tons. 

Beds  of  bituminous  schist  extend  over  considerable  areas  at  Missao  da  Corda,  on  the  River  Mearim, 
and  in  the  valley  of  the  River  Itapicurii  in  the  province  of  Maranhao,  and,  associated  with  lignite,  it  is 
found  along  the  margin  of  the  River  Camaragib^  in  the  province  of  Alagoas,  also  at  the  mouth  of  the 
River  Camamfi  in  Bahia,  and  in  various  parts  of  the  province  of  Pernambuco.  From  experiments  I  have 
had  made  in  England,  these  schists  yielded  from  15  to  20  %  of  crude  oil,  though  some  specimens  I  saw 
in  Pernambuco  were  so  rich  in  oil  as  to  readily  ignite  when  applied  to  the  flame  of  a  candle. 
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Lignite  and  brown  coal  are  found  in  thin  isolated  beds  in  many  places  along  the  coast  of  Brazil,  and    Bnsu. 
in  the  provinces  of  Minas  Geraes,  Groyaz,  and  in  the  valleys  of  tne  Ribeira  de  Iguape  and  Tiet^  in  Sao 
Paulo. — Mayy  1868.     Nathaniel  Plant. 

THE  WEST  INDIAN  ISLANDS. 

Cuba,  in  the  vicinity  of  Havannah,  produces  a  kind  of  asphaltum  much  resembling  coal,  the  analysis 
of  which  gives, — carbon  34'97,  volatile  matter  63*00,  ashes  2*03.  At  New  Havannah  a  similar  com- 
bustible is  found;  but  it  contains  71 '84  of  carbon.  True  coal  does  not  appear  to  have  been  found  in 
Jamaica.  Sir  IL  De  la  Beche,  Trums.  Geological  Society  of  London^  describes  three  or  fourth  in  seams  of 
coal  imbedded  in  shale  near  the  north-eastern  extremity  of  the  island. 

BARBADOES. 

Bitumen  is  found  plentifully,  and  on  Grove  Plantation  estate  a  good  coal  is  btated  to  have  been 
found. 

TRINIDAD. 

The  pitch  lake  of  this  island  is  well  known.  Near  it,  and  it  is  believed  extending  under  it,  a  true 
coal  of  superior  quality  is  worked.* 

ARGENTINE  CONFEDERATION. 

All  coal  imported  into  the  Argentine  Confederation  appears  to  be  English  coal,  although  it  is 
entered  in  the  Custom  House  return  as  bein^  received  from  several  countries.  The  price  of  coal  in 
1864  was  6/.  per  ton.  A  coalbroker's  return  is  relied  on  by  Mr.  Pakenham  in  his  return  in  answer  to 
Earl  Russell's  circular  requesting  information  on  coaL    The  returns  given  are  as  follows : — 

Tons. 

Year  ending  October  1869  -  -  -  28,395 

„  „         1860  -  .        -  80,416 

„  „         1861  -  -  -  27,636 

„  „         1862  -  -         -  26,668 

„  „         1863  -  -  ..  27,489 

„  ,,1864  -  -         -  26,609 

A  return  is  given  for  1864  from  the  Custom 
House  statement  of  duties  as    -        -  -   13,472  tons,  paying  dutv  a  trifle  less  than  \\  dollars  per 

ton,  and  duty  free  -  -  -         -     5,831    „      for  railroads  and  gas. 

Total        -  -   19,303 


*  See  Beport  of  the  Geology  of  Trinidad  by  G.  P.  WaU  and  J.  G.  Sawkins  in  Memoirs  of  Geological  Sarvey,  1860. 
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Circnlar  E  1. 

Committee  on  Mineral  Statistics 
(Royal  Coal  Commission), 

Room  G,  House  of  Lords. 
We  are  directed  hj  the  Royal  Coal  Commission  (of 
which  we  form  the  Committee  on  Mineral  Statistics,  E,)  to 
invite  you  to  furnish   us  with  replies  to  the  following 

auestions.  In  soliciting  your  attention  to  this  important 
ivision  oi  this  national  inquiry,  we  beg  to  assure  you  that 
it  is  not  the  intention  of  the  Commiseion  to  publish  in  any 
form  the  detailed  statenkente  furnished  from  individuid 
collieries.  Their  only  object  is  to  ascertain  with  all  possible 
accuracy  the  production  of  coal  in  the  various  coalfields, 
and  the  uses  to  which  that  coal  is  applied. 

The  Commissioners  have  no  douDt  that  the  information 
yon  can  Airnish  will  be  of  great  service,  and  enclose  for 
your  consideration  a  copy  of  the  Royal  Commission  under 
which  they  act. 

We  are.  Sirs, 

Your  obedient  servante, 

RODBRICK  I.  MURCHISON. 

RoBSBT  Hunt. 

These  queries  when  answered,  and  all  inquiries  relating 
to  them,  should  be  sent  addressed — 

"  Royei  (3oal  Commission,"  Committee  E. 

Museum  of  Practical  Geology, 
Jermyn  Street 

London,  S.W. 

Coal  Pbodution  and  Coxsumption. 


1866. 


CoaL 


SnMnOMO, 
Black,  fto. 


1.  The  name  uid  situation  7 

ofooDiery  •       •/ 

t.  The  name  of  Ann  or  indivi*') 

dual  working  the  oolliery  S 

3.  The  total  quantity  of  coalraiaed  in 

statute  tons  of  2^240  lbs.      -  tohb 
ilt  ^eiU  be  importani  ifaimoers 
can  be  obtained  according  to 
theJMo%HngJi}rm.) 

4.  The  distribution  of  the  coal  from 

above  oollieiy:— 
(a.)  Oolliery  oonsnmiition  (en- 
gines, fires  on  bank,  allow- 
anoe  or  workman's  coal,  if 

(6.)  Used  in  iron  works  :— 

1.  Blast  ftununes  - 

2.  Mills  and  fivges 
S.  Poundries 

(c.)  Used  in  metallic  mines 
(d.)     Bo.    smelting       worics 
(other  than  iron) 
lime  burning 
potteries     • 
briok  and  tile  works 
gas  manuftkcture 
wttterworka 
mills  and  fsctorles 

other  manufMtures 

(X.)  IiAimaALS  for  domestic  and 

other  uses* 
(fli.)  Used  in  making  oil    - 
B.  The  onantity  of  ooal  coked  ? 
fl.         Do.         used    for   Railway 
puxPoaBs  - 

7.  Do.  by  Skiamihips  : 
1.  Ooastina  trade 

8.  Ocean  trade ^     - 

8.  What  quantity  of  this  ooal  waa  sent 

out  of  the  district  by  railway  or 
canal? 

9.  If  sent  to  ports  fbr  shipment,-^ 
1.  How  much  exported  to/brsf^ 

'te7 

much  sent  coaetwa^e  f 


parte? 
2.Hrowmuc 


*  '*  Landsale**  is  understood  to  mean  all  coal  and  slack  sent  oflT  by  carts. 


Circular,  £.  2. 

Royal  Coal  Commiasion,  Committee  E. 

Muaeum  of  Practical  Geology, 

Jermyn  Street,  London,  S.W. 
1871. 


The  labours  of  thia  Commiaaion  are  nearly  com- 
pleted, but  it  is  important  that  the  ooa)  produce  of  1870 
should  be  obtained,  with  accuracy,  that  a  comparison  may 
be  made  with  the  production  of  former  yean. 

1848a.    Voim. 


We  b^  to  express  our  thanks  for  the  aid  which  has 
been  given  to  our  previous  inquiries  on  those  matters  com- 
mitted to  our  care,  viz  : — 

''The  annual  production  of  coal  audits  distribution, 
and  an  enquiiy  as  to  the  .quantity  of  coal  at  present  con- 
sumed in  the  various  brancnes  of  manufacture,  for  steam 
navigation,  and  for  domestic  purposes,  as  well  as  the 
quantity  exported,  and  how  hi,  and  to  what  extent,  such 
consumption  and  export  may  be  expected  to  increase." 

We  have  now  to  solicit  your  attention  to  the  an- 
nexed questions,  assuring  you  that  vour  replies  will  be 
regarded  as  strictly  confidential,  and  used  for  no  other 
purpose  than  in  the  computation  of  the  produce  of 
districts.  Your  early  reply  will  be  highly  esteemed. 
We  are 


Your  obedient  Servants, 


1.  Name  and  situation  of  colliery  or  collieries. 

2.  Name  of  the  firm  working  the  same. 

3.  Quantities  of  coal  and  slack  raised    (and  so 

used)  in  18/0,  in  statute  tons. 

4.  The  quantity  of  coal  coked  in  1870. 

5.  Distribution  of  coal, 
Quantity  sent — 

a. — By  railway. 

i.— By  canal. 

c. — Landsale. 

d. — To  ports  for  shipment. 

1.  To  foreign  ports. 

2.  Coaistwise. 

6.  Colliery  consumption. 

7.  Prices  of  coal  ait  pit's  mouth. 


Circular,  Ed. 


Museum  of  Practical  Geology, 

Jermyn  Street,  London,  S.  W . 
We  are    directed  by  the  Royal  Coal   Commission  to 
determine,  with  all  possible  accuracy,  the  quantities  and 
varieties  of  ooals  used  in  the  various  manufactures  of  the 
United  Kingdom. 

We  therrfore  solicit  your  attention  to  the  following 
questions,  assuring  you  that  the  replies  with  which  we  may 
be  flavouied  will  be  treated  as  confidential,  and  used  only 
to  enable  us  to  arrive  at  the  total  quantities  of  coal  used  in 
each  special  industry'. 

Roderick  I.  Murchibgn. 
Robert  Hunt. 

1.  Name  of  firm  or  proprietor. 

2.  Description  of  manufacture. 

3.  Number  of  steam  engines  at  work, 

4.  Horse  power  employed  {f^°^^ 

5.  Quantity  of  coal  used  for  steam  engines  in.  1867. 

6.  Quanti^  of  coal  or  coke  used  for  other  purposes  in 

1867. 

7.  Description  of  coals  used. 

The  issue  of  this  form  was  repeated    in  1866,  1869. 
and  1870,  slightly  varied,  as  follows : 

1.  Name  of  firm  or  proprietor. 

2.  Description  of  manufacture. 

3.  Total  quantity  of  coal  or  coke  used  in  1869  or  1870. 

4.  Number  of  stomi  engines  employed. 

5.  Quantity  of  coal  used  for  tne  production  of 

distinguished  from  that  used  for  manufacture. 

6.  Description  of  coals  used. 


Circuhur  M.  R.  O. 

Mining  Record  Office, 
Museum  of  Practical  Geology, 
Jermyn  Street,  London, 


Sirs, 


187 


Allow  me  to  request  the  favour  of  your  reply  to  the 
questions  on  the  a4]oining  page.  The  information, — 
which  is  desired  for  the  purpose  of  enabling  me  to  estimate 
with  exactness  the  production  of  iron  in  the  United  King- 
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dom, — will  be  regarded  as  strictly  confidential,  and  em- 
ployed only  in  computing  the  returns  of  districts. 
I  am.  Sirs, 

Most  faithfully  yours. 


Keeper  of  Mining  Records. 


1. 


Name  and  situation  of  iron  works. 

Owners  of  iron  works. 

J^^umber  of  fiimaoes  in  blast  during  the  year  187    • 

Quantity  in  statute  tons  of  pig  iron  made  in  187 

Quantities  (^  coal  used  in  187    • 

Number  ^f  puddling  furnaces. 

7.  Number  of  rolling  mills. 

8.  Nimiber  and  capacity  of  Bessemer  converters,  if  any. 

Partkmlars  relating  to  the  quantities,  character,  &c.  of 
iron  ore  raised  and  used  will  be  valuable. 


3. 
4. 
6- 
6. 


Circular,  E.  4. 

Museum  of  Practical  Geology, 

Jenny n  Street,  liOndon,  S.W. 
We  are  directed    by  the   Royal  Coal  Commission    to 
determine,  with  aU  possible  accuracy,  the  quantities  and 
varieties  of  coals  used  in  the  various  manuractures  of  the 
United  Kingdom. 

We  therefore  solicit  vour  attention  to  the  following 
questions,  assuring  you  tnat  the  replies  with  which  we  mav 
be  favoured  will  be  treated  as  confidential,  if  so  desired, 
and  used  only  to  enable  us  to  arrive  at  the  total  qupintities 
of  coal  used  in  the  manufacture  of  gas. 

Roderick  I.  Muhchison. 
Robert  Hunt. 

1.  Name  of  gas  works. 

2.  Name  of  city  or  town. 

3.  Quantity  of  coal  used  for  making  gas  in  1867  and 

1868. 

4.  Quantity  of  coal    used  for    other    purposes   in  the 

works. 

5.  Cubic  feet  of  gas  produced  per  ton  of  coal  employed. 

6.  Description  of  coals  used.<< 

Name  of  Manager  or  Secretary 


Circular,  E.  5. 

Museum  of  Practical  Geologv, 

Jermyn  Street,  London,  S.W. 
We  are  directed  by  the  Royal   Coal   Commission   to 
determine,  with  all  possible  accuracy,,  the  quantities  and 
varieties  of  coals  used  in  the  several  mines  of  the  AJtiited 
Kingdom.  ..  > 

We  therefore  solicit  your  attention  to  the  following 
questions,  assuring  you  that  the  replies  with  which  we 
may  be  favoured,  will  be  treated  as  confidential,  and  used 
only  to  enable  us  to  arrive  at  the  total  quantities  of  coal 
used  in  each  special  industry. 

Roderick  I.  Murchison. 
Robert  Hunt. 

K  Name  and  situation  of  mine. 

2.  Description  of  ore  raised. 

3.  Number  of  steam  engines  at  work. 

4.  Actual  horse-power  employed. 

5.  Quantity  of  coal  used  for  steam  engines  in  1867. 

6.  Quantity  of  coal  used  for  other  purposes  in  1867. 

7.  Des^ption  of  coals  used. 


Circular  £.  6. 

Museum  of  Practical  Geology, 

Jermyn  Street,  London,  S.W. 

We  are  djbrected  by  the  Royal  Coal  Commission  to 
determine,  with  all  possible  accuracy,  the  quantities  and 
varieties  of  coal  used  for  the  production  of  steam-power 
within  the  United  Kingdom. 

The  quantity  of  coal  used  in  the  pumping  engines 
of  the  waterworks  being  considerable,  we  solicit  your 
attention  to  the  following  questions.  Such  replies  as  will 
assist  us  in  determining  the  total  quantity  of  coal  used  in 
the  wflfterworks  of  tl^  Kingdom  will  be  most  highly 
esteemed. 

ROOBRIGK  I.  MUBCHISON.  1  o^  '  i  p^«^;.^„«^ 

RoBSRT  Hunt.  /  ^^^  Commissioners. 

1.  Name  of  waterworks. 

2.  Name  of  place  places  or  supplied. 

3.  Number  and  description  of  pumping  stations. 

4.  Number  and  description  of  pumping  engines. 

5.  Actual  horse-power  employed. 

6.  Average  quantity  of  water  raised  per  day. 

7.  Tons  of  coal  used  in  1867  and  1868  respectively. 

8.  Description  of  coal  used. 

Name  of  Engineer 


Circular  £.  7- 

Royal-Coal  Commission, 

Committee  on  Mineral  Statistics,  £. 
1867. 
We  are  directed  by  the  Royal  Coal  Commission  (of 
which  we  form  the  Committee  on  Mine]:al  Statistics,  £.)  to 
invite  you  to  furnish  us  with  such  information  as  will 
enable  us  to  determine  the  quantity  of  British  coal  used 
annually  by  the  coasting  and  ocean  steam  vessels  of  the 
United  Kingdom. 

To  ensure  nniformitV  in  the  reitoms^  the  following 
questions  are  submitted  to  your  attention.  We  enclose  a 
copy  of  the  Commission  under  which  we  act,  and  con- 
fidently rely  on  receiving  your  idd  in  determining  this 
important  question. 

We  are.  Sirs, 

Your  obedient  Servants, 

Roderick  I.  Murchison. 
RoBXRT  Hunt. 

1.  Registered  name  of  company  or  owners. 

2.  Number  of  steam  vessels  employed  by  the  company 

or  owners. 

3.  Gross  tonnage  of  the  same. 

4.  If  ocean  steamers  or  coasting  vessels. 

5.  Port  or  ports  from  which  Bailing. 

6.  Quantity  of  coal  in  statute  tons  consumed  on  the 

outward  voyage  in  the  year  1866. 

7.  The  varieties  of  coal   employed — distinguishing,  as 

far  as  possible,  the  coalfields  from  which  obtained. 

8.  State,  if  on  the  return  voyages  British   coal  is  used, 

from  what  dep6t  obtained,   and   quantity  of  ooal 
taken  ;*  or,  if  not,  the  name  of  the  colony  or  foreign 
port  from  which  it  has  been  derived. 
These  queries,  when  answered,  and  all  inquiries  relating 
to  them,  should  be  sent  addressed — 

Royal  Coal  Commission,  Committee  E., 
Museum  of  Practical  Geology, 
Jermyn  Street, 

London,  S.W. 


*  This  information  is  especially  required  to  obviate  the 
difficulty  sffising  firom  the  circumstance  that  this  coal  will 
have  appeared  in  our  expoits  to  the  colonies  and  foreign 
ports. 
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AmfSTDiXf  No.  1. 
Vewd  of  Coals  on  the  Tyne,  1767. 


Collieries. 


Chaldvons.. 


1 
8 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

IS 

14 

15 

16 

17 

18 

19 

20 

21 

22 

S3 

24 


Wylam  Moor 

Greenwich  Moor 

Holywell  Main       - 

Montague  Main         .  .  - 

Bykes 

Benton  -  .  -  - 

WaUer      -  -  -  - 

Tvnemouth  Main      .  .  . 

Chirton       .  -  -  - 

Chapter  Main 

Fcllon  .  -  -  - 

HunUey's  -  -        '   - 

Team  -         - 

TanfieldMoor 

South  Moor  -  .  «. 

Andrew's  House       ... 

HuttonMaln 

J.  M.  Edge        .        .  .  . 

Silver  Top 

Pentops  .  -  -  - 

Lunds         -  .         -  ,    .    '   - 

Biurleyfield    - 

Whitfield    .... 

Rise  Moor     .  .  -  . 

Total  chaldrons 

Total  tons 


14,000 

18,000 

5,000 

11,000 

27,000 

12,000 

13,000 

14,000 

8,000 

13,000 

6,000 

26,000 

17,000 

34>000 

6,000 

8,000 

IS/XX) 

20,000 

50,000 

5,000 

5,000 

12,000 

6,000 


359,000 

or 
951,350 


1768. 


Mean  vend  for  three  years  past  358,000  chaldrons  or  948,700  tons* 
Intended  yend  for  seven  years  to  come  348,000  chaldrons  or 
98M00tons. 

The  Newcastle  chaldron  b  53  cwt.  of  coal,  or  double  the  quan- 
tity cdntained  in  the  London  chaldron.  Sometimes  the  chaldron 
was  made  the  long  clBldfon  of  56  or  56  cwt.,  but  the  ordinary 
chaldron  was  supposed  to  be  adopted  by  the  Oommittoe  of  the 
▼end. 


AFPE:BrDix,  No.  2. 
Vend  of  Coals  on  the  Weab,  1778. 


Colliery  Owners. 


Chaldrons. 


1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 


Lord  Ravensworth*8  Representatives 

Sir  John  Eden        -  -  - 

Humble  and  Smithson 

Wm.  Pearelt,  Esq.  -       '     - 

Wm.  Russell  and  Company  -   | 

Carr,  Esq.,  and  Company  - 

Mr.  Nisham    -  -  -  - 

Ralph  Lambton,  Esq. 

Joim  Lambton,  Esq.  -  -  - 

Mrs.  Lambton        ... 

Wm.  Pearith,  Esq.     - 

Ralph  MUbank       - 

Rot^  Shafto,  Esq.    - 

John  Tempest,  Esq.*  (Ducks) 

John  Tempest,  Esq.  (Wharton  Main) 

Total  chaldrons 

Total  tons 


20,500 
19,016 
17,817 
9,888 
7,285 
19,973 
11,067 
17,958 
13,864 
16»733 
9,943 
19,637 
19,743 
25,287 
10,264 


238,953 
-    or 
638»225  tons 


Appendix,  No.  3. 
Vend  of  Coals  oia  the  Wear,  1779. 


Colliery  Owners. 


Half- 
year. 


Year. 


1 

3 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

IS 

14 

15 

16 

17 


John  Tempest  (Old  Ducks) 

Matthew  Carr  (Old  Washington)    - 

Ralph  Milbank     - 

John  Lambton,  Esq.    -  -        - 

Robert  ShafVo,  Esq. 

Lord  Ravensworth 

Humbles  ftnr  StafR>rd 

Sir  John  Eden  -  -        - 

J.  Nisham        -        -        - 

J.  Tempest  (Wharton  Main)  - 

Wm.  RusseU,  Esq.,  and  Company 

R.  Lambton,  Esq. 
,  Wm.  Pearith  (Donnisons) 
,  Wm.  Pearith  (Chartershaugh) 
j  Lord  Scarborough 

Mary  Lambton         -  -  - 

!  Mr.Jblliflfe 

I  Total  chaldrons 

Total  tons     - 


Chds. 

Chds. 

11,729 

23,241 

9,178 

19,224 

8,118 

16,231 

7,755 

16,886 

7,195 

15,841 

6,736 

15,609 

6,610 

15,554 

6,720 

14,504 

6,120 

13,464 

5,552 

11,048 

3,160 

12,921 

4,948 

12,567 

3,896 

8,200 

1,864 

6,785 

696 

2,736 

, . 

13,526 

289 

98,067 

258,696 

or 

684,0^4 

Appendix,  No.  4. 

Regulated  Vend  at  Washington  Staith,  21st  De- 
comber  1776,  from  Docmnents  in  The  Mining 
Record  Offioe. 


Chaldrons. 

Chaldrons. 

Robert  Shafto     - 
Matthew  Carr        -           -       - 
John  Hudson      -           -           - 
Edward  Aiskele    -           -        - 
John  Nelson       "           -           r 

6,865 
3,660 
5,379 
4,181 
2,053 

Resting  592 
H        842 
„        248^ 
n         168 
„         160 

Fire-coal  vended     - 

22,138 
386 

f.     1,506 

Net  Fend  exported 

21,752 

Vend  at  Washington  Staith  from  2l8t  Dec.  1776 
to  and  with  2l8t  Dec.  17T6. 


Gross 
Vend. 

Chds. 

7,141 

3,652 

5,5374 

3.651J 

1,828 

Fire 
Coalto 
deduct 

Chds. 
108 
135 
262^ 
185 
70 

Exported 

Resting 
upon 
Staith. 

Robert  Shafto     .         .  - 
Matthew  Carr 

John  Hudson     ... 
EdwaM  Aiskele     .            -        - 
John  Nelson       -           -           - 

Chds. 

7,033 

3,517 

5,275 

3,516^ 

1,758 

Chds. 
688 
381 
179 
170 
163 

Total     -        -        - 

21,810  •    7lOi 

I 

2l,099i 

1,581 

Vend  from  Washington  Staith  from  Dec.  2l8t,  1777, 
to  Dec.  2l8t,  1778. 


<?ross 
Vend, 

Fire 
Coal, 

Exported 
Vend, 

Rest^ 

>Og9 

New- 

New- 

New- 

N^. 

castle. 

castle. 

castle. 

castle. 

Chds. 

Chds. 

Chds. 

Chds. 

Matthew  Carr    - 

3,364 

198 

3,166 

387 

John  Hudson         -           -        - 

5,024 

267 

4,757 

28 

Edward  Aiskele 

3,284 

96 

8,188 

180 

John  Taylor,  sen.  -    . 

3,336 

168  1      3,168 

351 

Wall  and  Stafford 

3,320 

152 

3,168 

357 

John  Nelson 

1,645 

62 

1,583 

127 

Total 

49,973 

948 

19,080 

1,430 

Vend  fit)m  Washington  Staith  from  Dec.  21st,  1780, 
to  and  with  Dec.  21st,  1781. 


— 

Exported 
Vend. 

FireCoaL 

Totid. 

Mr.  Hudson 

Mr.  Carr    -           -           -        - 

Mr.  Aiskele 

Mr.  Taylor    -        -           -        - 

Mr.  Stafford 

Mr.  Nelson   -        - 

Chds. 
4,002 
2,665 
2,671 
8,664 
2,544 
1,333 

Chds. 
99 
69 
100 
144 
192 
91 

Chdi. 
4,101 
2,734 
2,771 
2806 
2,736 
1,424 

Total            -        - 

15,879 

695 

16,574 

Appendix,  No.  5. 

Vends  from  the  Washington  Staith  for  the  last 
half-year  of  1777  and  the  first  five  weeks  of  1778. 


1777. 

June  25, 

N^cstL 

July  2. 

July  9. 

July  16. 

July  28. 

Robert  Shafto 
Matthew  Carr 
John  Hudson 
Edward  Aiskele      - 
John  Nelson  - 

Chds. 
3,921 
1,870 
2,708 
1,800 
976 

Chds. 
4,129 

2,0^8 
2,828 
1,848 
1,000 

Chds. 
4,273 
2,166 
2,916 
1,912 
1,021 

Chds. 
4,449 
2,254 
8,028 
1,959 
1,048 

Chds. 
4,^1 
2,350 
3,148 
2,078 
1,112 

Total       -       - 

11,275 

11,883 

12,291 

12,738 

13,289 

L  1  2 
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1777. 

July  30. 

Aug.  6. 

Aug.  18. 

Aug.  20. 

Aiig.  27. 

Robert  Sbafto 
Matthew  Carr 
John  Hudson  - 
Edward  Aiskele     - 
John  Nelson  - 

Olds. 

4,768 
2,414 
8,252 
2,102 
1,186 

Chcls. 
4,905 
2,486 
8,872 
2^14 
1,184 

Chds. 
5,049 
2,574 
3,484 
2,325 
1,282 

Chds. 
6,217 
2,688 
8,596 
2,357 
1,272 

Chds. 
5,385 
2,722 
8,716 
2,445 
1,280 

Total    - 

18»657 

14,161 

14,664 

15,080 

15,548 

1777. 

Septs. 

1 
Sept.  10.|Sept.  17.  Sept.  24. 

Oct.  1. 

Robert  Shafto 
Matthew  Carr 
John  Hudson  - 
Edward  Aiskele     • 
John  Nelson  - 

Chds. 
5,553 
2,810 
3,828 
2,557 
1,328 

Chds. 
5,673 
2,884 
3,932 
2,687 
1^ 

Chds. 

5,798 
2,922 
4,012 
2,788 
1,392 

Chds. 
5,929 
3,002 
4,108 
2,757 
1,424 

Chds. 
6,049 
8,066 
4,212 
2,757 
1,472 

Total       -        . 

16,076 

16,420 

16,852 

17,220 

17,556 

Appendix,  No.  7. 

An  AccoiTNT  of  the  Coal  exported  from  the  Ports 
of  Newcastle  and  Suxderland  in  each  of  the 
following  Years. 


1777. 

Oct.  8. 

Oct,  15. 1  Oct  22. 

Oct  29. 

Nov.  5. 

Robert  Shafts 
Matthew  Carr 
John  Hudson  - 
Edward  Aiskele      - 
John  Nelson  - 

Chds. 
6,169 
3,106 
4.308 
2,869 
1,480 

Chds. 
6.329 
3,114 
4,420 
2,893 
1,520 

Chds. 
6,457' 
3,154 
4,508 
'     2,898 
1,520 

Chds. 
6,577 
3,210 
4,636 
3,061 
1,544 

Chds. 
6,665 
3,322 
4,732 
3,117 
1,576 

Total    - 

17,932 

18,276 

18,532 

19,028 

19,412 

Years 

ending 

Newcastle. 

Sunderland. 

Total. 

Total  in 
Tons. 

5  January. 

Newcastle 

Newcastle 

•  Newcastle 

Chaldrons. 

Chaldrons. 

Chaldrona. 

1791 

44,922 

47,485* 

92,407 

244,873 

1792. 

45,714 

54,150 

.99,864 

264,689 

1793 

43,187 

53,311 

96,498 

257,22S 

1794 

88,947 

50,064 

84,011 

222,60 

1795 

40,068 

38,885 

78,948 

209,212 

1796 

40,475 

5,834 

46,859 

112,851 

1797 

48,301 

6,2981 

49,594 

181,425 

1798 

38,235 

6,484^ 
5,11H 

44,69^  r 

118,453 

1799 

44,922 

50,0S3i 

132,588 

1800 

43,492 

4,039 

47,531 

125,952 

Accounts  and  Papers,  Vol.  XVII.,  1821,  p. 


1777. 

Nov.  12. 

Nov.  19. 

Nov.  26. 

Dec.  3. 

Dec.  10. 

Robert  Shafto 
Matthew  Carr 
John  Hudson  - 
Edward  Aiskele      - 
John  Nelson  - 

Chds. 

6,785 
3,338 
4,844 
8,269 
1,592 

Chds. 
6,801 
3,378 
4,900 
3,285 
1,616 

Chds. 
6,806 
3,402 
4,929 
3,309 
1,632 

Chds. 
6,806 
3,402 
5,025 
3,309 
1,720 

Chds. 
6,818 
3,402 
5,089 

1,736 

Total    - 

19,828 

19,980 

20,078 

20,262 

20,354 

1777. 

Dec.  17. 

Dec.  31. 

Robert  Shafto 
Matthew  Carr 
John  Hudson  - 
Edward  Aiskele      " 
John  Nelson  - 

Chds. 
6,826 
3,402 
5,233 
3,389 
1,776 

Chds. 

"ie 

20 
20 
48 

Total   - 

20,696 

104 

Appendix,  No.  8. 

An  Account  of  the  Quantity  of  Coals  exfokted 
from  the  Ports  of  Newcastle,  Sunderland, 
Hartley,  and  Blythe,  since  the  Year  1790; 
diBtinguishing  each  Year,  and  distiii^ishuig  also 
those  Bent  to  Foreion  Couktries,  to  London, 
and  Coastwatb  to  any  other  Part  of  Great 
Britain.* 


To  Foreign  Countries. 

Years. 

Newcastle. 

Sunderland. 

Hartley  and 
Blythe. 

Total 

Newcastle 
Measure. 

Newcastle 
Measure. 

Newcastle 
Measure. 

1791 
1792 
1793 
1794 
1795 
1798 
1797 
1798 
1799 

Chaldrons. 
45,702 
42,993 
34,105 
40,461 
40,342 
42,778 
88,149 
44,722 
48,366 

Chaldrons.      Chalilrons. 

54,150                127 

53,313§                234 

50,064                   48 

38,885                 128 

5,884                   48 

6,293i               542 

6,434^  :              32 

5,111^  1             166 

4,039    1             127 

Tons.CwtJ. 
264,944    7 
255,832   6 
228,175    1 
210^606    2 
122,626    2 
131,475  15 
118,231    2 
132.498  14 
125,^59  16 

i;otal     . 

372,618 

224,175 

1,452 

1,585,349    5 

Appendix,  No.  6. 


1778. 

Jan.  7. 

Jan.  14. 

Jan.  21. 

Jan.  28. 

Feb.  4. 

Mr.  Carr         -        - 

Chds. 
16 

Chds. 
16 

Chds. 
16 

Chds. 

88 

Chds. 
200 

Mr.  Hudson 

20 

20 

52 

140 

848 

Mr.  Aiskele    - 

20 

20 

20 

100 

204 

Mr.  Taylor  - 

.. 

.. 

64 

232 

Mr.  Wall        .       - 

.. 

.. 

48 

200 

Mr.  Nelson - 

48 

48 

120 

200 

856 

Total       -       - 

104 

104 

208 

640 

1,520 

To  London. 

Years, 

Newcastle. 

Sunderland. 

Hartley  and 
Blythe. 

Total 

Newcastle 
Measure. 

Newcastle 
Measure. 

Newcastle 
Measure. 

1791 
1792 
1793 
1794 
1795 
1796 
1797 
1798 
1799 

Chaldrons. 
326,218 
358,707 
357,868 
808,366 
342,540 
329,753 
348,646 
296,866 
832,165 

Chaldrons. 
51,759* 
42,571} 
43.035 
59,475 
79,167 
53,4061 
56  978 
68,716 
75.23U 

Chaldrona. 
fi8/H4 
29^000 
24,546 
26,197 
20,962 
20,800 
^7,484 
28,661 
2&642 

Toos-Ctrtt. 

1^5,956  19 
1.140,838    I 

1,126,114" 
I,08Oi.9S0  14 

1/J6»,lf   J 
1,15©^    * 

Total     - 

2,995,629 

525,330 

226,188 

9,929^   ^ 

•  A  letter  addressed  to  John  Whitmore.  Esq..  pointing  (put  <^ 
impolicy  of  the  pronosed  measure  of  obtaining  a  nmly^oS^^ 
the  manuftustuiing  difltriota  to  the  meCropoJisJby  Henir  Gt«y  MaoB>^ 
1801. 
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Coastways  to  any  other  Part  of 
Great  Britain. 

TotaL 

Y^ars. 

Newcastle. 

Sunderland. 

Hartley  and 
Blytbe. 

Newcastle 
Measure. 

Newcastle 
Afeature. 

Newcastle 
Measure. 

17»1 
1792 
1793 
1794 
1795 
1796 
1797 
1798 
1799 

Chaldrons. 

78,149 

97,399 
106,181 

84,094 
120,956 
109,024 
110,520 

97,503 
115,654 

Chaldrons. 
19,499 
214,817* 
211,976} 
184,464} 
203,789* 
196,839* 
219,603* 
210,416* 
223,338* 

Chaldrons. 
11,657 

9,400 
14,004 
11,455 
11,132 

9,423 
12,127 
14,172 
15,047 

Tons.  Cwts. 
289,658    5 
850,958  14 
885,528     0 
742,035  15 
890,075    8 
835,509    4 
906,968  17 
853,542    9 
938,204  14 

Total     - 

921,480 

1,684,245* 

108,417 

7,192,476    6 

Appendix,  No.  9. 

An  Account  of  the  Quantity  of  Coals  exported 

from  the  Bcveral  Ports  of  the  Ukited  Kingdom 

from  1790  to  1799  inclusive,  other  than  the  Ports 

.  of   Newcastle,    Sunderland,    Habtlbt,    and 

Blythe. 


Years. 

Newcastle 

Winchester 

Total       . 

, 

Measure. 

Measure. 

Export 

Chds.    Bshs. 

Chds.    Bshs. 

Tons. 

1790 

19,311  184 
18,718      67} 

230,619      21 

345,218 

1791 

240^288      12 

355,973 

1792 

15,856  64* 
10,404      25} 

243,886       10* 

353,472 

1798 

292,718       13 

385,777 

1794 

11,312      41 

248,000      17 

346,176 

1795 

5,088      38^ 

254,648        9 

350,737 

1796 

6,378        1* 

258»005        4 

39?,857 

1797 

4,669      20* 

262,454      32 

346,500 

1798 

5,419      24* 

263,343        2 

350,201 

1799 

f^HClS      63 

265,748      31 

349,065 

Report  on  the  Coal  Trade,  1800. 
p.  161. 
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Appendix,  No.  10. 

Qi7antities  of  Coal  exported  from  Posts  of  Great  Britain  North  of  the  Huhber,  since  the  Year  1795 

to  1800* 


Coastwise. 

Foreign,  including 

Total. 

Total  Export 

Years. 

Tons. 

Winchester 
Measure, 
Chaldrons. 

Tons. 

Winchester 

Measure, 

Chaldrons. 

Tons. 

Winchester 
Measure, 
ChaMroof. 

in  Tons. 

1795 
1796 
1797 
1798 
1799 
1800 

135,687 
122,551 
183,539 
149,845 
125,900 
134,101 

1,495,964 
1,418,850 
1,486,310 
1,355,267 
1,157,304 
1,702,381 

17,^47 
25,368 
19,868 
25,686 
12,671 
19,333 

117,685 
126,269 
111,605 
127,703 
124,918 
138,407 

152,884 
147,919 
158,407 
175,511 
188,571 
153,434 

1,613,590 
1,545,119 
1,597,915 
1,482,960 
1,642,222 
1,840,788 

2,210,161 
2,119,945 
2,190^784 
2,066,485 
2,237,404 
2,500,374 

Total  increase  in  the  six  years,  290,213,  or  13*  130  per  cent 
*  Aocounta  and  Papers,  Honae  of  Commons  Library,  vol.  xir„  1817,  p. : 


Appendix,  No.  11. 

Account  of  the  Quantity  of  Coals  exported  from 
the  several  Ports  of  Scotland  in  each  of  the 
following  Years, 


Years. 


1790 
1791 
1792 
1793 
1794 
1795 
1796 
1797 
1798 
1799 


Coals,  great. 


Coals,  small, 
Newcastle 
Measure. 


Coals,  small, 

Winchester 

Measure. 


Ton*.  Cwts. 

Chds.  Bshs. 

Chds.  Bshfl. 

32,760 

16 

429      6i 

32,226 

8 

35,621 

15 

526    54 
524    12 

85,670 

23 

29,569 

8 

31,464 

9 

19,515 

2 

240    41 

37,064 

34 

24,856 

15 

417      7 

28,020 

4 

19,147 

18 

423    59 

28,085 

7 

31,649 

9 

.    762    51 

29,978 

4 

18,835 

1 

476    33 

25,607 

3 

24,858 

4 

471     64} 

25,738 

5 

10,948 

19 

774    38^ 

30,614 

24 

Total 
Shipments 
in  Tone. 


Tons.  Cwts. 

74,925  6 

82,446  10 

71,078  8 

67,896  17 

61,687  3 

56,014  8 

71,891  9 

52,746  8 

58,923  14 

52,029  4 


jV'^^lf^^-Tbe  Ports  from  which  the  above  were  shipped : — 

Ayr,  Leith, 

Alloa,  Montrose, 

Bowness,  Port  Glasgow, 

Dundee,  Glasgow,  and 

Irvine,  Greenock. 

Kirkaldv, 

Report  on  the  Coal  TrMle.  Reporto  Committee  26,  1800,  p.  168. 
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An  Account  of  the  Quantities  of  Coals  exported 
from  Scotland  to  Foreign  Parts  in  each  of  the 
following  Years,  ending  6th  Jannaiy. 


Years. 


1790-1791 
1791-1792 
1792. 1793 
1798-1794 
1794-1795 
1795-1796 
1796-1797 
1797-1798 
1798-1799 
1799-1800 


Tons.    Cwts. 


Chds. 


15 
2 
17 


83,042 
36,314 
29,421 

19,750  12 

25,879  14 

19,775  15 

30,847  4 

19,392  9 

24,709  3 

11,423  9 


290 


245 
489 
257 
240 
31 
110 
326 


Total  Exports. 
Tons.    Cwts. 


Ports  exporting : — 

Alloa,  Kirkaldy, 

Anstruther,  Leith,  and ' 

Bowness,  Preston  I^s. 

Dunbar, 

Accounts  and  Papers,  VoL  XVII.,  1821,  p.  79. 


38,416  15 

36,679  2 

29,752  17 

20,062  12 

30,502  14 

20,107  15 

31,115  4 

19,431  8 

24,849  3 

11,838  9 
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Appendix.  No.  13. 


€oAL»  exported 

from  Wales 

in  ^h  of  the  following  Years  to 

Foreign  Countries. 

Cardiff. 

filahelly. 

Pem^bke 

Total 
Einorto 
InT^ 

Yean. 

Newoafltle  Wincheitor 

Totel 

Newotttle  Winchester!    Total 
Ifeasure.      Meamure.  {in Tom. 

Newcastle  jwinchester 

Total 

(       ■ 

Meftsure.      Measore. 

in  Tons. 

HeaMim  {  Measure. 

is  Tons. 

Ohd8.Bflh8.GhdB.B8bs 

Ghd8.B«ha. 

Chd8.B«h8. 

Chd8.Bsbs.Chds.Beh8. 

179  •               -           "          - 

471    6 

661  26 

2,190 

55    0    .1,029    9 

1,508 

8,704 

179        ' 

'612  59 

842    0 

2,219 

886    9 

48h 

2,700 

1791            -              -          - 

1     420  80 

56    0        1,251 

1  80         887    0 

514 

1,765 

179J      - 

..       1       68    8 

979  25        1,478 

105  15     i     464    0 

786 

2,264 

1791 
179;      - 

rf .                .  * 

255    0    ,       839 

124  44    !     557  18 

765 

1,104 

•         . . 

. . 

,     481     9 

687 

6S7 

1796 
1795%       - 

S  12 

1           4          118    0 

300 

'     856    0 

470 

774 

952  18 

1,362           67    0 

150 

254  18 

888 

1.750 

179$       •    - 

308  22 

402 

888    0        1,040 

806    0 

404 

1,846 

1799      - 

274    0, 

1 

318 

681  18           837 

.1 

125    0 

i 

165 

1,815 

Affekpix,  No.  14. 
An  AccouKT  of  the  Coals  exported  from  Swansea  in  each  of  the  following  Years. 


To  London. 

•   1 
To  aU  other  Plaoee. 

II 

S 

Tears. 

_-  . 

— 

ShipmentBto 

s 

\* 

Coals. 

Stone 
CoaL 

Coals. 

Stone  Coal. 

Cwlm. 

Foreign  Coontries. 

Total 
ment 
wise 

,  .  .  j  -p..,.  .    ,, 

Winobester 

■ 

Winchester. 

^  Winchester 

Wmohester 

Chds.  Bshs. 

Tons. 

Chds.   Bshs. 

Tons.  Cwts. 

Chds.  Bshs. 

Chds.  Bshs. 

Chds.  Bshs. 

Tons. 

Tons. 

1780 

49,124 

? 

86    0 

1,399    0 

64,502 

1781 

• 

40,661 

187    0 

1,375    0 

63,772 

1782 

,. 

54,488 

13f 

178    0 

1,577    0 

»   .. 

71,597 

.. 

1788       ,     - 

8      0 

58,612 

5> 

349    0 

l,6r6    0  . 

70,725 

H84 

72,872 

14 

328    0 

1,581    0 

102,891 

1785 

67,500 

20 

206    0 

1,846    0 

88,624 

1786 

155    12 

68,864 

11 

59    0 

2,030    0 

90,645 

1787 

7«,828 

6 

222    0 

3,948    0 

98,111 

1788 

., 

76,901 

19 

161     0 

2,511  27 

101,412 

1789 

84,996 

5 

254    0 

2,259  18 

,. 

113,509 

1790 

1,617    27 

92,758 

6 

205     5 

4,513    9 

1,383     8 

20,073  84 

167,588 

126^288 

29.238 

1791  • 

960     19 

92,195 

82 

269    0 

2,688    0 

1,574  54 

22,591  25 

154,948 

121,409 

82,828 

179« 

1,479    27 

108,787 

33 

406  15 

2,484  27 

1,647  20 

24,068  30 

179,595 

142,214 

83,494 

1798 

36 

185,250 

4 

1,850  10 

2,902  16 

525  82 

80,972    5 

218,060 

177,294 

40,730 

1794 

104,421 

5 

425    0 

2,488  18 

752    6 

24,584  17 

169,999 

136,627 

88,872 

1795 

. , 

146 

114,986 

7 

2,871  10 

8,868  27 

591  59 

21,459  30 

182,746 

154.24S 

28,504 

1795 

90      0 

109,829 

2 

3,781    0 

4,607    0 

1,351     4 

22,870  84 

181,289 

149,189 

82,100 

1797 

561 

123,869 

4 

5,518    4 

6,453     4 

243  42 

23,838  31 

202,028 

171,041 

80,401 

1798 

727 

126,266 

1 

7,885  15 

9,961  27 

470     4 

21,669  17 

-211,172 

181,578 

28372 

1799 

6      0 

•• 

139,486 

11 

18,819  17 

19,253  20 

186  11 

25,676  11 

244,976 

811,748 

38,228 

Total       - 

4,807     18 

1,469 

1,786,548 

29 

88,056    4 

74,176  18 

8,725  24 

286,756  16 

2,757,629 

1,571,575 

824,767 

Report  on  Coal  Trade,  Reports  Committee,  Vol.  XXVI.,  1800,  p.  186. 
Reports  of  Committees,  flouse  of  Commons  library. 


ApPEirbot,  No.  15. 

Epitoics  of  the  Coal  Trade  in  the  Port  of  London  frpm  the  Ist  January  1775  to  the  Ist  January  1800^ 

by  Thomas  Gh.lespt, 


Coal  delivered 

The  same 

B4te.of 
Duliypaid. 

Periods  of 
Years. 

Avenge  of 

Inorease, 

Decrease. 

TSAXS.             W 

■r. 

peace. 

in  London  in 

converted  into 

Chaldrons  of 

Chaldrons  of 

Chaldrons  of 

Chaldrons. 

Statute  Tona. 

261  owU. 

281  cwts. 

85ievtB. 

1775              W 

'tr 

mjnn 

846,956 

8    0 

• 
• 

, 

1776               I 

Kk 

700,617 

80S.286 

Do. 

,, 

.. 

,, 

,, 

1777               I 

Ol 

609408 

891368 

Do. 

1775  to  1779 

S?» 

, , 

, , 

1778               I 

k>. 

645,007 

82^384 

Do. 

1776  to  1780 

U68^V 

^ 

1779               I 

ki. 

502.418^ 

765.387 

8    41 

1777  to  1781 

6493961ft 

1134iU 

1780               I 

K>. 

670.088 

854^206 

Do. 

1778  to  1782 

640.457H 

,, 

488" 

1781               I 

Xk 

642,914 

810.716 

Do. 

1779  to  1783 

682386H 

12,929W 

1782               I 

Kn 

696k918 

888364 

8    91 

1780  to  1784 

687,728 

26341** 

,^ 

1788                I 

Kx 

709.654 

904.800 

Do? 

1781  to  1786 

700,686*^ 

18,967** 

,  ^ 

1784 

Pteoe 

719.120 

916,878 

Do. 

1782  to  1786 

710317U 

1»481«« 

, , 

1786 

Do. 

784.286 

966316 

Do. 

1783  to  1787 

781,002»« 

11485** 

, , 

1786 

Do. 

788,572 

mm 

Do. 

1784  to  1788 

741.182W 

10429** 

,^ 

1787 

Do. 

762340 

969371 

8  10 

1786  to  1789 

766384U 

16.1011" 

•  • 

1788 

Do. 

760301 
796,422 

969384 

Do. 

1786  to  1700 

h1^ 

2,608£* 

1789 

Do. 

1,014.164 

Do. 

1787  to  1791 

17,283** 

, , 

1790 

Do. 

747380 

968346 

Do. 

1788  to  1792 

793.884«A 

17,707" 

,, 

'     1791 

• 

Do. 

M» 

1,061306 

Do. 

1789  to  1798 

801.9261* 

8,041** 

^ , 

1708 

Do. 

1.072,769 

Do. 

1790  to  1794 

600391^ 

,, 

1386*-' 

1798              W 

'ar 

800310* 

788,74*1 

1.020.651 

Do. 

1791  to  1795 

888.676^ 

28,086«* 

1704               I 

K>. 

1,006.649 

Do. 

1792  to  1796 

ssfjjm^ 

, , 

U80" 

1796                I 

K). 

887.760 

1,131.893 

Do. 

1793  to  1797 

88£a70«t 

4393" 

1796                I 

N>. 

819389 

1.044,068 

Do.    ' 

1794  to  1798 

829.308" 

238I& 

1797                I 

K>. 

864,467! 

1.102.2S6 

Do. 

1796  to  1799 

848377* 

K668" 

1796               I 

to. 

786300 

1,002.406 

»    8ft 

1796  to  1800 

887.496*. 

28318^ 

, , 

1799               I 

to. 

862.068 

1.099.162 

Do. 

1797  to  1801 

878376 

1,079" 

,, 

1800               I 

to. 

1,006392« 

1381324 

Da 

, f — t 

•• 

•' 

•• 
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Appismdix.  No.  16. 

AMOtJNT  of  the  Duties  which  have  been  animalljr 
received  on  Coals  imported  into  the  Pobt  of 
London.* 


Annual  Produce  of 

In  tJamYmntadiag 

the  Duty  of  lOd.  per  Chaldron 

on  Goals  imported  into 

the  Port  of  London. 

£      M,    d. 

5th  July  1768          -            •  | 

2AfiS9  17    7 

1769              -        - 

27»9d2  18    8 

1770        - 

26,852  10  10 

1771 

26^137  14  10 

^ 

1772              -        - 

29^41  15    3 

ft 

177S        . 

27,461  17     4 

1774 

26»10e  18    8 

1776              -        - 

26,671     0    1 

1776 

29^11  12     1 

1777 

28,882  19    4 

1778 

27,860  18    6 

1779 

26,639    0    5 

^ 

1780 

25,998    0    1 

1781 

96,927  17  11 

1788              -        - 

25,985    8    1 

1783 

28,746  11    0 

1784              -        - 

30,519  17    1 

yg 

1786        - 

29,660    9    4 

1786              -        - 

81,791    0    0 

1187 

80,758    7    8 

1788 

32,728  17    3 

1789 

30^719    0  11 

1790        - 

33,100    0    1 

n 

1791              -        - 

38,066     9    0 

1792 

85,538    5    8 

1798 

1794        - 

34,285    6    8 

1795 

34,595    3    9 

1796 

35,539    0    7 

^ 

1797        - 

34,4dl  12  11 

1798 

35,652  18    5 

»» 

1799 

34,951  19    6 

«Sztraot  from  Beport  from  Select  Committee  on  the  Coal  Trade 
Port  of  London)  BiU,  June  ldth»  18S8.    (Pige  Ml,) 


Appendix,  No.  17. 

SuiocxB  aod  WiHTiB  Pbicbs  of  Coal  in  1785,  giving 
the  lowest  Ruces  that  Goals  can  be  sold  at  the 
different  Markbes  in  England  to  mak^  a 
zeasooable  Pbofit.* 

Smmmt  Price*— fronk  lit  April  to  lit  October. 
fnuUtr  Prien    from  Ist  October  to  let  April. 


Chaldron. 


Whitby,  ScMborongfa,  and  Filay 
Bridlington,     Homaey,    and    Holdomess 

Coast 

Unoolnahi^  Main  ... 

Boston  Ibwn    '       -  - 

Boston,  Scalp,  and  ^palding  -  -        - 

WisbeachattbeOldSye     - 

Ditto  at  the  Point        .... 

Ditto  at  the  Town    -  -  -  - 

Bomham.  WcUa,  Blakeney,  and  Noclblk 

Main  -  -.  •  -        - 

Oiford  and  Aldborough     > 

SenthWoId 

Woodbridge  ,  .  -  • 

Harwich    "fown,    Walton- 
fTaie,  and  Hanileet  Water 


Matiningtree, 
upon-Naie, 
St.  Ofyth,  Bradley  Creek,  Wevenhoe,  Col 


Chester,  and  Fowlsbury 
Maldon  -  -  -  - 

Bttmbam,    Soutbeod,    Lea;    Hole-haven, 

Muclcing,  Tilbury,  Rochceter,  Oiatbam 

afloat,  Qiatbam  ashore,  Qaeenaborougb, 

Sheeracss,  Mnton,  and  FaTersham 
Winstable  and  Heam  Beach 
Maiarte,  Biottdstairs,  and  Baroigate 

Sandwich 

DealBcach    .  .  -  - 

Dover  .-  -  -  ... 

Folkestone    -  -  -  -  - 

Romiiey,  Lyd,  and  Hide  Beach 

Imsdngs,  Pevensey,  fiooe  ... 
Neirhavfen  and  Shoreham  •       - 

t  CoUierfes  and  Coal  Trade.-B0«'«  Seketion,  Mining  Reogrd  Office, 
vols    I7«k  .      , 


Summer.  1 

Winter. 

«. 

1 
d. 

«.    d. 

34 

0 

35    0 

28 

0 

29    0 

15 

6 

16    6 

81 

0 

22    0 

so 

0 

21     0 

80 

6 

21     6 

21 

6 

21     6 

23 

0 

24    0 

24 

6 

25    6 

26 

6 

84    0 

84 

6 

26    0 

28 

6 

24    0 

28 

6 

25    0 

22 

6 

24    0 

88 

0 

24    6 

23 

0 

24    6 

8S 

6 

25    0 

23 

6 

25    0 

24 

0 

25    6 

84 

0 

25    6 

25 

0 

26    6 

37 

0 

39    0 

89 

0 

31    0 

39 

0 

41    0 

24 

6 

M    6 

25 

6 

27    6 

i      26 

0 

29    0 

Brigfathelmstone     .  *  .  . 

Littlehampton,  Arundel,  and  Selty 

Chichester  and  Itchnor       .  .  - 

Ditto  at  Dell  Key         .  .  .        . 

Emsworth  and  Langston 

Portsmouth  ailoat,  Ditto  ashore,  Famham, 
GosDort,  Hambl&  Northern,  Southamp- 
ton Key,  Ealing,  Red  Bridge^  Limlngton, 
and  Badley  Creek  ... 

Pool  ...  - 

Newtown,  Cowes,  and  St.  Helen's 

Weymouth 

Bridport  and  Lime  Cob 

Topsham  >  -        *• 

Teiiromouth  and  Brizham     • 

Dartmouth      - 

Saioomb 

Pl^outh,  Falmouth,  Foweyi 
m  quantitieB 

Ditto,  retaU 


perBuabel 
per  Quarter 


Appendix,  Na  18. 
Quantities  of  Coal  ez})orted  from  WbetkhAwW. 


Years. 

Chaldrons    » 

to  Waggons     = 

to    Tbns. 

1781 

69,500 

56^600 

119,640 

1762  . 

71,740 

57,392 

188,39Sr 

1783 

76,480 

61,136 

131,442 

1784 

74,600 

59,680 

18S;S18 

1785 

90,860 

72,688 

156,279 

1786 

80,280 

64,224 

138,062 

.      1787 

92,857 

73,805 

•  109,181 

1788 

98,828 

90,068 

198,639 

1789 

94,542 

75,633 

168,611 

1790 

84,011 

67,208 

144,947 

1791 

68,313 

54,605 

117,401 

1792 

69,966 

55,972 

125,340 

One  chaldron  and  a  quarter  is  emial  to  one  waffgbn 
Newcastle  chaldron.  A  waggon  is  72  Winchester  bushels, 
streaked  measure,  A  waffgon  weighs  about  42  to  ^4  cwt. 
Dut^  to  Ireland,  3s.  2d.  per  cluJdron ;  to  foreign  do- 
minions 5s. 


Accounts  of  Rbcsipts  and  Payments  at  the  Custom 
House,  Whitehaven,  from  17th  June  1794  to  6th  Jan. 
1796. 


Duties  received 
Salaries  and  incidents  paid 
Debentures  on  goods  exported 
Bounties  on  ditto 
Certificates  of  over  entries 

Net 


£  s.     d. 

19,832  17    a} 

i;>31    5    1 

186  14  lOi 

894    7    5 

36  16  11 

18,486  13    6i 


AFrEin>ix,  No.  19. 


QuANTrry  of  Coax  bxi^orted  from  Wobkikotok, 
Mabtpout,  and  Habbikoton.* 


Years. 

Chaldron*    = 

to  Waggoni     ■ 

to    Tons. 

1781 

68,960 

55,188 

118,525 

1782 

68,700 

54,960 

118,164 

1783 

72,980 

58,884 

125,526 

1784 

79,640 

68,418 

136^339 

1785 

88,220 

70,57tf 

151,738 

1786 

82,920 

66,336 

142,622 

1787 

95,806 

76,664 

164,828 

1788 

94,854 

75,483 

162,228 

1789 

93,051 

74,440 

160^046 

1790 

92,931 

74^44 

158,819 

.1791 

104,455 

83,556 

179,645 

1792 

98,426 

78,740 

168^291 

*  History  and  Antiquities  of  Cumberland,  by  Wm.  Hutchinsoiu 
Carlisle.  179A 


LI  4 


Digitized  by 


Google 


APPENDIX  TO  THE  »»POBT  OTt  COMMITTEE  B. 


Appendix,  No.  20. 

liiST  of  CoLLiEBiES  in  DERBYSHIRE  aiid  the  im- 
mediately adjoining  Counties,  in  1811,  giving 
tie  names  only  of  such  Collieries  as  do  not  occur 
in  the  list  following  this  one  by  Stephen  Glover 
for  1831  • 


[General  view  of  the  Agriculture  and  Minerals  of 
Derbyshire,  by  John  Farey,  senipr,  London,  1811.] 

1.  Abdy,  li^m.  S.  of  Wath,  in  Yorkshh-e. 

2.  Adlington,  S.  of  Lyme  Pork,  2J  m.  S.S.W.  of 

Disleyy  in  Cheshire,  3rd  coal. 
8.  Alton-grange,   S.E.    of  Ashby-de-la-Zouch,   in 
Leicestershire  (foi-merly). 

4.  Armitage  (or  Mouse-hole  Forge),  E.  of  Stan- 

nington,  near  Sheffield,  Yorkshire,  2nd  coal. 

5.  Ashby   Wolds,    Leicestei-shire,  see  Littleworth, 

MilkhiU,  Norrshill,  Sweethill,  Warrenhill. 

6.  Aspley  near  Bobbei-'s  Mill,  in   WollatOTi,   Not- 

tinghamshire, under  yellow  lime. 

7.  Aston  Common,  S.W.  of  the  Town,  in  York- 

shii*e  (formerly)* 

8.  Attercliflf  Bridge,  see  Washford. 

9.  Attercliff  Common,  E.  of  the  Town,  in  York- 

shire, 12th  coal  (lately). 

10.  Awsworth^  i  m.  E.  ef  the  Town,  in  Notting- 

hamshire (lately). 

11.  Bakestonedale,  N.E.  of  Port  Shi-igley,  Cheshire, 

2nd  coal,  brasses. 

12.  Ballj^eld,  E.  of  Hansworth,  in  Yorkshire,  12th 

coal. 

13.  Bankend,  N.E.  of  Disley,  in  Cheshire,  1st  coal. 

14.  Banner  Cross,  see  Greystonc. 

15.  Beauvale  Abbey,  N.  of  Giesley,  Nottingham- 

shire (formerly). 

16.  Bee  Low,  J  m.  E.  of  Oakmoor  Mills,  near  Al- 

veton,  in  Staffordshire,  1st  coal  (formerly). 

17.  Beggarlee,  1  m.  N.E.  of  Eastwood,  in  Notting- 

•hamshire. 

18.  Beraersley  Green,  near  Thursfield,  Staffordshire, 

upper  coals. 

19.  Benersley,  see  Ilkestone  Common. 

20.  Berristow,  ^  m.  S.E.  of  Pott  Shrigley,  in  Che- 

shire, 3rd  coal  (formerly). 

21.  Biggin,  ^  m.  W.  of  Axton,  in  Yorkshire  (for- 

merly). 

22.  Biddulph  Hall,  N.  of  the  Town,  in  Staffordshire, 

upper  coals. 

23.  Bilbprough,  N.  of   the  Town,  in  Nottingham- 

shire, under  yellow  lime  (formerly,  now  Holly 
wood). 

24.  Buchen-booth,  l^m.  W.  of  Flash,  in  Staffordshke, 

2nd  coal  (lately). 

25.  Blackbura-bank,  W.  of  Kimberworth,  in  York- 

shire, 9th  coal. 

26.  Blackfordby,  S.  of  the  Village,  near  Ashby-de- 

la-Zouch,  Leicestershire  (formerly). 

27.  Blakelow,  S.E.  of  Macclesfield,  Cheshire,  2nd 

coal  (lately). 

28.  Blue-hills,  N.  of  Bramcote,  3  m.  S.S.W.  of  Flash, 

in  Staffordshire,  2nd  coaL 

29.  BoUington,  N.N.E.  of  Macclesfield,  in  Cheshire, 

30.  Bow-green,  E.  of  Norton,  near  Bagnall,  in  Staf- 

fordshire, upper  coals. 

31.  Brabins,    N.    of  Mai-ple   Chapel,  in   Cheshire, 

2nd  coal. 

32.  Bradgate,  N.  of  the  Village,  ^  m.  N.E.  of  Kim- 

berworth, Yorkshire,  10th  coal. 

33.  Bi-amcote,    f    m.    N.E.    of   Stapleford,    Notts 

(lately). 

34.  Bucks,  W,  of  Wickersley,  Yorkshire. 

33.  Bright-side,  N.  of   Attercliff,  Yorkshire   (for- 
merly). 


*  A  similar  list  was  published  in  Tillock's  FhiloBophical  and 
Geological  Magazine,  yol  36. 


36.  Biinsley  (or  Brnnsley),  New  or  Fentons,  N.  of 

the  village,  IJ  m.  N.  of  Eastwood,  m  Not- 
tinghamshlre. 

37.  Brinsley  (ditto),  Old,  E.  of  the  village,  1  m,  N. 

of  Eastwood,  in  Notts. 

38.  Broomsteer,  in  Lancashire,  1 J  m.  N.W.  of  Hyde 

Chapel,  Cheshu'e. 

39.  Brown-hills,  IJ  m.  N.E.  of  Pelsall,  Staffordshire. 

40.  Brunton,  S.E.  of  Rugeley,  Staffordshire,  cannel. 

41.  Bull-house,  2  m.  W.S.W.  of  Penistone,  2ndcoaL 

42.  Car-lane,    1    m.    N.E.    of   Ashton-nnder-Iine, 

Luicashire,  Peacock  coal. 

43.  Carsteven,  see  Lawn. 

44.  Carwood,  N.E.  of  Oakmoor  Mills,  in  Stafford- 

shire, 1st  coals  (formerly). 

45.  Castedge,   S.E.  of  jenkin  Chapel,  3  m.  S.  of 

Taxlmll,  in  Cheshire,  1st  coal. 

46.  Catcliff,  I  m.  N.W.  of  Treton,  Yorkshire 

47.  Chapel-house,  N.E.  of  Marple  Chapel,  in  Che- 

shire, 2nd  coal. 

48.  Chapel  Town,  S.E.  of  Mortomley,  near  Tankers- 

ley,  Yorkshire  (an  iron  furnace  and  mines). 

49.  Chest  (near  Flash),  3  m.  E.  of  Winde  Chapel, 

in  Cheshire,  2nd  coal  (formerly). 
60.  Cliffbank  (or  Cliff),  E.  of  Macclesfield,  in  Che- 
shire, 2nd  coal. 

51.  Clough,  f  m.  N.W.  of  Rotherham,  Yorkshire. 

52.  Clough-head,  |  m.  W.  of  Foxton  (or  Fox't;^  m 

Stf^ordshire,  2nd  coal. 

53.  Cole  Orton,  E.  of  the  town,  Leicestershire. 

54.  Conduit-moor,  ^  m.  E.  of  Aston,  in  Yorkshire 

(formerly  j. 

55.  Conisborough,     E.    of    the    town,    Yorkshire, 

56. 
57. 
58. 
59. 


under  yellow  lime  (formerly). 

Cortworth,  IJ  m.  E.  of  Wentwdrth  Chapd, 
Yorkshire,  • 

Cossall,  ^  m.  N.W.  of  the  town,  in  Nottingham- 
shire (lately). 

Crabtree,  ^  m.  N.  of  Biddulph,  Staffordshire, 
upper  coals. 

Crickety,  ^  m.  N.E.  of  Ashlon-under-Line,  in 
Lancashire. 

60.  Crooks-croft,  see  Ponds. 

61.  Crooks-moor,  1^  m.  W.  of  Sheffield,  in  York- 

shire, 3rd  coal,  crowstone. 

62.  Crowden-clough,   IJ    m.  N.W.  of  Woodhead, 

in  Cheshire^  1st  coal  (open  work). 

63.  Crow-gutter,  |  m.  E.  of  Ipstone,  in  Stafford- 

shire, Ist  coal. 

64.  Crown-point,  1  m.  S.W.  of  Cheddleton,  in  Staf- 

fordshire, 2nd  coal. 

65.  Cunsal  Wood,  2^  m.  S.SJS.  of  Cheddleton,  in 

Staffordshire,  Ist  coal. 

66.  Danehead,   Cheshire,  2  m.  N.W.  of  Flash,  in 

Staffordshire,  2nd  coal. 

67.  Danethinn,  Cheshire,  ^  in.  W.  of  the  last,  2nd 

coal. 

68.  Darnall,  |  m.  £.  of  Atterdiff  town,  in  Yoik- 

shire,  12th  coal. 

69.  Deep-car,  1^  m.  S.W.  of  Wortley  Chapel,  Y<Kk- 

.shire,  2^d  coaL 

70.  Deep-pits  (or  Wood),  If  m.  S.E.  of  Sheffield,  in 

Yorkshire,  8th  coal. . 

71.  Delph-house,  1  m.  W.  of  Cheadle,  in  Stafford- 

shire, 2nd  coaL 

72.  Dentiaby,    S.E.   of  the   village,  near  Conisbo- 

rough, in  Yorkshire,  under  yellow  lime, 

73.  Denton,  in  Lancashire,  1 J  m.  W.N.W.  of  Hyde 

Chapel,  in  Cheshire, 

74.  Diamond  Hill,  1^  m.  W.N.W.  of  Flaflh,  in  Staf- 

fordshire, 2nd  coal 

75.  Diglee  (or  Whaley  Moor),  2  m.  S.E.  of  Disley, 

in  Cheshire,  2nd  coaL 

76.  Dilhorn,  f  m.  N.N.E.  of  the  town,  near  Chea- 

dle,in  Staffordshire,  2nd  coaL 

77.  Dirty  Hucknal  (near  Blackwell),  2\  m.  S.W.  of 

Skegby,  in  Nottinghamshire. 

78.  Duckingfield,  l^.W.  of  the  Chapel,  in  Cheshire 
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79.  Dung  worthy  1^  m.  N.W.  of  St&nniugton,  York-. 

shire,  2nd  coal. 
90.  Dbnkirk,  1^  m^  8.  of  DockitigfieM,  Cheshfrb. 

81.  Dunshill  (or  Dunsell),  1  m.  W.  of  Toversali,  ia 

Nottifigliamshire  (see  p.  167). 

82.  Dutiston,  E.  of  the  Village,  2  m.  N.N.W.  of 

CbesterAeld,  10i;h  coal,  smithey  coal. 

83.  Eastboroagb-lfme,  N.E.  of  Macclesfield,  Gheshird,' 

drd  coaL 
84  East-woU,  2  m.  N.E.  of  Gheadle,  in  StaiFord- 

shire,  Ist  coal. 
85.  Eastwood,  ^  m.  N.  of  the  town  (formerly),  ^  xh. 

W.  and  N.W.  in  Notts. 
96.  Kiivcd,'8:  of  Gheadle,  in  StafFordshu-e. 

87.  Egerton  Wood,  S.E.   of  Beaudosert  PSark,  in 

^talibrdsfaire. 

88.  Elsicar,  N.  of  Wentworth  Chapel,  in  Yorkshire 

(an  iron  furnace  and  mises). 

89.  Esaington  New  Colliery,  3  m.  W.S.W.  of  Pelsall, 

StafFoi-dshire. 

90.  Essington  Wood,  2^  m.  W.  of  Pelsall,  Stafford- 

shire. 

91.  Fairbotlom,  1|  m.  N.  of  Ashton-nnder-Line,  in 

Lancashire. 

92.  Fall($,  in  Biddulph,  Staffordshire. 

93.  Flash-house,  2  m.   W.N.W.  of  Penistone,  in 

Yorkshire,  5th  coal. 

94.  Plowery-ffeW,  J    m.    S.S,E.    of  Duckingfield, 

Cheshire. 

95.  Fox  Ears,  ^  m.  W.  of  Aston,  in  Yorkshire 

(fomjerly). 

96.  Poxtoriwood,  ^  m.  W.  of  the  town,  near  Prog- 

hall  in  Staffordshire,  Ist  coal. 

97.  Proghall,  }  m.  S.E.  of  the  wharf,  in  Kingsloy," 

Staffordshire,  1st  coal  (formerly). 

9a  PnllshaW,  2J  m.  S.W.  of  Penistone,  In  York- 
shire, 2nd  coal,  crowstone. 

99.  Fumace-clongh,  N.  of  Whaley  Bridge,  l|;n.  E. 
'   of  Dialey,  in  Cheshire,  2nd  coal, 

100.  Gkp-sitch,  4  m.  W.N.W  of  Taxhall  in  Cheshire, 

1st  coal  ftbrmerly). 

101.  Qai'stottc,  I  m.  E.  of  the  Whiston  Copper  Works 

in  Slngsley,  Staffordshire,  2nd  coal  (lately). 
103.  ®ee.  If  m.  S. W.  of  Disley,  in  Cheshire  (lately). 

103.  Gober-hali,  near  Bamsley,  Yorkshire. 

104.  Gold-sitch,  li  m.  S.W.  of  Flash,  in  Stafford- 

shire^ 2nd  coal. 

105.  Goscot,  I  Qu  S.W.  of  Pelsall,  in  Staffordshire 

(an  iron  forge,  &c). 

106.  Grass-moor  (Piatt's),  1  m.  W.  of  Temple  Nor- 

manton,  11th  coaL 

107.  Green-hills,  N.W.  of  Midgley  Gate,  2  m  E.  of 

Winde  Chapel,  Cheshire,  Ist  coal. 

108.  Green  way,  see.Throsde's  Nest. 

109.  Greasley,  S.  of  the  Churdi  in  Nottinghamshire, 

part  under  yellow  lime,  a  fault  across  the 
works. 

1 10.  Greystoncs  (or  Banner's  Cross),  ^  m.  N.W.  of 

Eocleshall  Bierlow,    in   Sheffield,  Yorkshire, 
3rd  coal. 

111.  Hag  Bank,  }  m.  N.N.E.  of  Disley,  Cheshire,  . 

1st  coal,  bi'ssaes  (lately). 

112.  Hagenfidd,  If  m.  E.S.E.  of  Bradfield  Chapel, 

Yinrkshire^  Ut  co^  (lately). 

113.  Hague  Bank,  |  m.  £•  of  Mottram,  in  Cheshire, 

£d  coal  (formerly). 

1 14.  Hanswortb,  ^  m.  N.  of  the  town»  in  Yorkshire, 

.  H>l?LCoaL 

115.  Hansworth-woodhouse,  W.  of  the  village  near 

Hao0worth»  Yorkshire,  Uth  cool. 

116.  Harbour-thorn  in  Sheffield  Park,  aE.  of  the 
.     .  town,  in  Yorkshire,  8th  coaL 

117.  H«rrop,  S.W.  of  Brink,  IJ  m.  E.  of  PottShrig- 

ley,  in  Cheshire,  1st  coal. 

118.  Hay-dough  n«ur  Mid^ey  Gate,    2  m»  E.  df 

Winde  Chapel,  Cheshire,  1st  coat  (formerly). 


119.  Hay-HouS6,  f  m.  S.W.  of  Ipstoii^  in  Stafford- 

\    shirt,  1st  coal  (formeriy.)  "  "   ■ 
120*  Hays,    1   m.  N.E.   of    Ashton-iind^-Linci^    in 
lAnoashire. 

121.  Haw^wood,  |  m.  S.  of  Greasbbrough,  in  York- 

shire; 

122.  Hazlo*barrow,    2^    m.    S.S.W.    o£   Flash,    in 

Staffordshire,  2nd  coal. 

12^  Haales^ross,,!  m.  W.of  Kiogsky.  Ia. Stafford- 
shire, 2nd  coal.  .  ^      . 

1J84.  Heasleywpark^  i  m.  NJE).  «f .  ClMpel-Iowxi,  in 
Yorkshire. 

12&  Heath-End,  ^  m.  W.  of.  Stant(«ieHaroJid,  in 
Leicestershire  (formerly.) 

126.  Heather,  S*  of  the  towx^  in  Leicestershire. 

127.  Heningthorpe,   1^  m.  S.E.  of  Kotherbam,  in 

Yorkshire.     .    ., 

128.  High-hazles,  R  pf .  I>arjBall,.  ^   m.  aE.    of 

Atterdiff,  in  Yorkshire,  l^th  coal. 

129.  Hill-End,  |m.  S.S.W.  of  Mottwwi,  in.Cheshire, 

8rd  coal. 

130.  HilHop,  W.  of  Klmberworth,  2J  nu    W.  of 

Rotherham,  in  Yockahire,  9th  coal  (fbnnerly). 

131.  Hodge-Hall,  1.^  m.  S.  of  Mottram,  in  Cheshire^ 

2nd  coal. 

132.  Hodge-Hay,  A  m.,  S.E.  of   Whiston  Copper- 

works,  in  ffingsley,  Staffordshire,  2nd   coal 
(lately). 

133.  Holes,  near  Strinds'Inn,  2j^  m.  S.W.  of  Bradfield 

Chapel,  in  Yorkshire,  1st  coal  (lately). 

134.  Hollings  Moor,  |  m.  W.  of  Wickersley,  in  York- 

shire (formerly). 

1 35.  Hoober,  near  Cortworth,  2  m.  E.  of  Wentworth 

Chapel,  in  Yorkshire. 

136.  Hoo-lane,  W.  of  the  houses,  2^  m.  N.W.  of 

l>isley,  in  Cheshire  (&nnerly). 

137.  Ho^gh,  AM  Nether  and  Over. 

138.  Hough-hill,  IJ  m.  E.S.R  of  Duckingfidd,  Che- 

shire, 3rd  coal. 

139.  Hucknal,  see  Dirty  Hucknal. 

140.  Hunshelf,   1^  m.   W.  of   WorUey  Chapd,  in 

Yorkshire,  2nd  coal  (formerly). 

141.  Hurdsfield,  N.  of  M^desfield,  Cheshire. 

142.  Hurst-brook,  N.E:    of  Ashton-untder-Lyne,  in 

Lancashire. 

143.  Hyde-lane,    IJ    m.    N.W.    of    Hyde    Chapel, 

Cheshire. 

144.  Jadc-elm,  1  m.  S.E.  of  Whiston  Copperworksi 

in  Eingsley,  1st  coal  (formerly). 

14d.  Intake  (in  Woodihorpe),  1^  m.  S.W.  of  Hands- 
worth,  in  Yorkshire,  10th  coal* 

146.  Ipstone,  ^  m.  S.  of  the  Churdi,  fai  Stafford<- 

shire,  1st  coal  (formerly). 

147.  Kerredge,  east-side»  i  m.  W.  of  Rainow  Chapel, 

in  Cheshire,  3rd  coal. 

148.  Kerredge,  north-end,   1   m.  N.W.  of  Bainow 

Chapel,  in  Cheshire,  3rd  coaL 

149.  Kimberwortb,  S.  and  N»  of  the  village)  1^  m. 

from    Botherham,    in    Yorkshire,    10th    coal 
(formerly). 

150.  Kimberworth-paric,:  If.m.  N.W.  of  fiotherham, 

in  Yorkshire,  10th.  coaL 

151.  King-bank,  |  m.  N.  of  Mosdey4in  Lancashire, 

1st  coaL 

152.  Kmgsley-bank,  |  m.  N.N.W,  of  Kingdey,  in 

Staffordshire,  Ist  coal. 

153.  Knipe^  }  m.  S.W.  of  Ipstone  Church,  in  Stafford- 

shire, 1st  coal. 

154.  Knoll  (or  Stone-pit  shaft),  1  m.  N.E.  of  AshtOQ- 

under-Line,  in  Lancashire. 

155.  Latche,  N.W.  of  Cutthom  Farm,  2|  m.  N.E.  of 

Winde     Chapel,     in     Cheshire,     1st     coal 
(formerly). 

156.  Law,    in     Kirk-Burton,    4^    m.    W.N.W.  of 

Penistone,  in  Yorkshire,  3nl  cod. 
157*  Lawn  (or  Casteven  or  Kesteven),  W.  of  Aston^ 
in  Yorkshire  (formerly). 
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158.  Leee,    round    the  village,  1^    m.    E.N.3E.  of 
Eingslej,  in  Staffordshire,  lat  coal  (formerly.) 
169.  Lime,  see  Lyme.    - 

160.  Limes,  ^  m.  S.  of  Greasley,  in  Nottinghamshire. 

161.  Little-worth,  ^  m.  S-W.  of  Boothorpe^  on  Ashby 

Wolds,  in  Leicestershire  (formerly). 

162.  Lords-hay,  2  m.  N.N.W.  of  Pelsall,  in  Stafford- 

shire. 

163.  Lomit,  New  (Sir  G^.  Beaumont's),  N.  of  Cde- 

orton,  Leicestershire. 
;€4.r  Lount  Old  (Earl  Ferrairs'),  N.   of   Coleorton, 
Leicestershire. 

165.  Low  Ash,  If  m.  N.  of  Stannington,  in  York- 

shire, Ist  coal. 

166.  Low  Wood,  1  m.  N.B.  of  Wentworth  Chapel,  in 

Yorkshire. 

167.  Lyme,  at  S.W.  comer  of  the  Park,  2^  m.  S.W. 

of  Disley,  in  Cheshire,  4th  coal. 

168.  Lyme  Park,  f  m.  S.  of  Disley,  in  Cheshire,  1st 

coal  (formerly). 

169.  Macclesfield  Common,  1  m.  E.S.E.  of  the  town, 
'  in  Chef^ire,  2nd  coaL 

170.  Manour,  2  m.  SJ2.  of  Sheffield  (formerly  1  m. 

E.S.E.),  in  Yorkshire,  10th  coaL 

171.  Massborough  Common,  1^  m.  W.  of  Eotherham, 

in  Yorkshire,  10th  and  1 1th  coals  (formerly), 
iron  furnace  and  mines. 

172.  Meadow    Hall,     in     Kimberworth,    N.W.     of 

Eotherham,  Yorkshire. 

173.  Mexborough,     1   m.  N.W.    of    the    town,    in 

Yorkshire. 

174.  Midhope  Stones,  N.E.  of  the  village,  2^  m.  S. 

of  Penistone,  in  Yorkshire,  2nd  ooaL 

175.  Milk  Hill,  1  m.  N.W.  of  Boothorpe,  on  Ashby 

Wolds,   in   Leicestershire   (lately),  good  fire 
day. 

176.  Mill-house,  S.E.  of  Eccleshall  Bierlow  Chapel, 

in  Sheffield,  Yorkshire,  3rd  coal,  fire  clay,  and 
crowstone. 

177.  Moberley,  S.S.E.  of  Cheadle,  in  Staffordshire. 

178.  Moss,   }  m.  W.    of   Ringing-low  Bar,    2f  m. 

W.S.W.  of  Eccleshall  Bierlow,  in  Yorkshire, 
2nd  coal. 

179.  Mouse  Hole,  see  Armitage. 

180.  Mouse  Trap,  W.N.W.  of  Spire  Bent  Farm,  3| 

m^  NJS,  of  Winde  Chapd,  in  Cheshire,  1st 
coal  (formerly). 

181.  Netherfield,  ^  m.  E.S.E.  of  Ipstone,  in  Staffbrd- 

shire,  Ist  coaL 

182.  Nether  Hough,  E.  of  the  village,  1  m.  N.W.  of 

Rawmarsh,  in  Yorkshire.  , 

183.  New  Mills,  see  Tor  Mine. 

184.  New  Pool,  in    Biddnlph,  Staffordshire,    upper 

coals. 

185.  New.  Post,  ^  m.  N.    of   Rainow    Chapel,   in 

Cheshire,  3rd  coal. 

186.  Newstead,    1    m.    S.S.W.    of    Cheddlieton,  in 

Staffordshire,  1st  coaL 

187.  Newthorpe  Common,  1  m.  N.W.  of  Awsworth, 

in  Nottinghttnshire  (formerly). 

188.  Newton  Moor,  1  m.  S.S.E.  of  Dnckingfield,  in 

Cheshire. 

189.  Norbury,  S.W.  of  Hoo  Lane,  2J  m.  W.N.W.  of 

Disley,  in  Cheshire,  brasses. 

190.  Norris  Hill,  N.  and  N.E.  of  the  hous^  1  m. 

S.W.  of  Blackfordby,  on   Ashby  Wolds,  in 
Leicestershire  (formerly). 

191.  North  End,  see  KerredgOb 

192.  Notbury,  W.  of  the  houses,  1  m.  N.W.  of  Flash, 

in  Staffordshire,  Ist  coal  (formerly). 

193.  Orgrave,  }  m.  N.E.   of  Hanaworth,  in  York- 

shire (lately). 

194.  Over  Hough,  N.W.  of  the  houses,  1  ^  m.  N.W. 

of  Bawzoarsh,  in  Yprkahire. 


195.  Paokington  ^  m.  S.W..  of  the  town,  in  Leicester- 

shire (formerly). 

196.  Park,   2    m.   N.W.    of   Mossley,    in    Lanca- 

shire. 

197.  Park  Furnace,  ^  m.  N.E.  of  Sheffield,  in  York- 

shire, 10th  coal  (formerly),  an  iron  ftunaca 

198.  Park  Gate,  2  m.  S.  of  Wentworth  Chapel,  10th 

coal  (formerly). 

199.  Parkins  Wood,  near  Chapel  Town,  in  York- 

shire. 

200.  Parsons  Field  (Wolfs),  i  m.  N.  of  Dilhom,  in 

Staffordshire,  2nd  coaL 

201.  Paw  Hill,  2^  m.  S.W.  of  Penistone,  in  York- 

shire, 2nd  coaL 

202.  Pelsall,  E.  of  the  church,  2  m.  N.E.  of  Bhn- 

wick,  in  Staffordshire. 

203.  Penny  Hole,  li  N.N.W.  of  FUah,  in  Stafford- 

shire, 1st  coaL 

204.  Pidgeon  Bridge,  j  m.  S.W,  of  Aston,  in  York- 

share  (formerly). 

205.  Polesworth,  4  m.  E.  of  Tamworth,  in  Warwick- 

shire. 

206.  Ponds  (or  Crooks  Croft,)  in  Sheffield  Town,  E.  of 

the  Sheaf  River,  Yorkshire,  8th  coaL 

207.  Pott  Hall,  i  m.    N.E.   of  Pott    Shigley,    in 

Cheshire,  3rd  coal  (formerly). 

208.  Poynton,    S.E.  of  the  village,    2^  m.   W.    of 

Disley,  in  Cheshire. 

209.  Quarnford,  W.  of    the  house,  2^    m.    E.    of 

Winde     Chapel,     in      Cheshire,      Ist     coal 
(formerly). 

210.  Rabbit  Hole,  S.  of  Staley  Bridge,  IJ^m.  EJ^.E. 

of  Dnckingfield,  in  'Cheshire,  2nd  coaL 

211.  Rake  Edge,  S^  of  Lees,  U  m.  SJI.  of  Eingsley, 

in  Staffordshire,  1st  coaL 

212.  Kainow  Low,  ^  m.  N.  of  Rainow  Chapel,  in 

Cheshire,  3rd  coal. 

213.  Rawmarsh,  N.W.  of  the  town,  in  Yorkshire. 

214.  Red  Acre,  near   Lyme  Park,  2^   m.   S.W.  of 

Disl^,  Cheshire,  4th  coal. 
21$.  Riley  Ciough,  on  Macclesfield  Common,  1  m*  £. 
of  the  town,  Cheshire,  2nd  coal,  brasses. 

216.  Robinets^  |  m.  E.  of  Cossall,  in  Nottinghamshire 

217.  Robins-dough,  N.E.  of  Midgley-gate^  2^  m.  E. 

of   Wincle    Chapel,    in    Cheslure,  2nd    coal 
(formerly). 

218.  Ross  Bank,  |  m.,  S.  of  Lees,  in  Kingsley,  Staffi)rd- 

shire,  1st  coaL 

219.  Rotches,  1^  m.,  W.  of  Mossley,  in  Lancashire. 

220.  Royds-moor,  ^  m.,  S.E.  of  Whiston,  in  York- 

shire (formerly). 

221.  Sandy-gate,  N.E.  of  FuUwood,   24    m.  W.  of 

Sheffield,  1st  eoal  (lately). 

222.  Score-wood,  at  the  E.  end  of  Dnckingfield  Town, 

in  Cheshire^  peacock  coal. 

223.  Seout-mill,  W.,  |  m.  S.  of  Mossley,  in  Laacashire, 

'  1st  coal  (dug  open  formerly.) 

224.  Shafferlong,   |  m.   S.S.W.    of    Cheddleton,  in 

StaffordSiire,  2nd  coal. 

225.  Shaw  (or  Sham),  1  m.  W.  of  Cheadle,  in  Stafford- 

shire. 

226.  Shaw,  U  m.  N.N.E.  of  Cheadle,  in  Kingsley, 

Staffordshire,  2nd  coal. 

227.  Sheffield  Park,  see  Deep  Pits,  Manor,  Park,  and 

Ponds. 

228.  ShUo,  N.W.  of  Dirty  Hucknal,  2  m.  W.S.W.  of 

Skegby,  in  Nottinghamdiire. 

229.  Shingleyfold,  N.E.  of  Macclesfield,  in  Cheshire, 

3rd  coal. 

230.  Silkstone  (Parker's  Furnace),  in  Yorkshire  (for- 

merly). 

231.  Skegby>  1  m.,  W.  of  the  town,  in  Nottingham- 

shire, part  under  yellow  lime. 

232.  Smelting,  S.E.  of Ringing-low-bar,  Ifm.  W,S.W. 

of  Eccleshall  Bierlow,  in  Yorkshire,  2nd  cod, 
brasses. 

233.  Smi^  Wood  Ex^ne,  1  m.E.  of  ChaperTown, 

.in  Yorkshire. 
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2d4.  SQathwood,2  m.  N.NJB.  of  Ajhbj-de-la-Zoueh, 
m  Leiceflterehire  (foteerljV 

235.  Spons,  N.K  of  Brink,  14  m.,  E.  of  Pott  Shriglej, 
in  Clieshire,  let  coal  (formerij). 

286.  Spons  Moor,  near  Lyme  Park,  1^  m.  N  Jl  of 
Pott  Shriglejy  in  Ghediirey  2nd  coal,  crow- 
stone. 

237.  Stainboiongh  Park,  2  m.  W.  of  Wanborough, 

in  rorkshire. 

238.  Stanage,  1  m.  WJ^.  W.  of  Stanage  Pole,  4^  m. 

W.  of  Fullwood  Chapel,    in    Yorkshire)   1st 
coaL 
289.  Stanton  Harold,  8.E.  of  tiie  church,  tai  Leicester- 
shire. 

240.  Stillshutt,  4  m.,  S.W.  ofFozton,  nearlpstone, 

in  Staffordshire,  1st  coaL 

241.  Stockbridge,  1^  m.  N.  of  Bolterstone  Chapel,  in 

Yorkshire,  2nd  coal. 

242.  Storrs,  1^^  m.  N.  W.  of  Staanington,  in  Yorkshire, 

2nd  coaL 

243.  Stabbhig  Lane,  1^  m.  N.W.  of  Bawmarsh,  in 

Yorkshire. 

244.  Styperson,  N.W.  of  Pott  Shrigley,  in  Cheshire. 
246.  Sndale,  see  Sudbrook. 

246.  SwaUow  Nest,  1  m.  S.W.  of  Aston,  in  York- 

shire, 12th  coaL 

247.  SwaUow  Wood  Nook,  1^  m.  SJB:.  of  Wentworth 

Chapel,  in  Yorkshire. 

248.  Swanco,  2  m*  N.E.  of  Macdeal&eld,  in  Cheshire, 

Srd'ooaL 

249.  Sweet  HSH  Oak,  |  m.  8.SJS.  of  Booth<»pe,  on 

Ashby  Wolds,  L^cestershire  (latelj). 
260.  Swep^toD,  £.  and  N.W,  of  the  town,  in  Leicester- 
shire (formerij). 

251.  Swetley  (Lowe's),  |  m.  N.N.E.  of  Dilhow,  in 

Staffordshire. 

252.  Tankersley  Park,  S.  of  the  town,  in  Yorkshire. 

253.  ThomdiS;  N.  of  Chapel  Town,  in  Yorkshire,  an 

iron  fnmace  and  mines. 

254.  Throstle's  Nest  (or    Qreenway),  2  m.  £.  of 

Macclesfield,  in  Cheshire,  2iid  coaL 

255.  TinsleyPArk,  IJ  m.  E.  of  Atterclifi^  in  Yoik- 

shire,  (formerij). 

256.  Todwick  Moor,  |  m.  N.W,  of  the  church,   in 

Yorkshire  (formerly). 

257.  Trap  Lane,  4  m.   N.W.  of  Eccleshall  Bierlow 

Chapel,  in  Sheffield,  Yorkshire,  3rd  coaL 

258.  Trowel  Moor,  1  m.  W.  of  Wollaton,  in  Notting- 

hamshire. 

259.  Wadslej,  W.  of  the  village,  1^  m.,  N.N j:.  of 

Stannington,  in  Yorkshire,  2nd  coal,  crow- 
stone. 

260.  Wales,  ^  m.  S.S.E.  of  the  town,  in  Yorkshire, 

over  the  Chesterfield  canal  tnnnel  (formerij). 

261.  Walton,  N.N.E.  of  the  Hall,  1^  m.  S.W.    of 

Chesterfield,  8th  coal,  and  S.  W.  of  the  Hall. 

262.  Warps  Moor,  S.8.W.  of  New  MiUs,  1}  m.  E.N.E. 

of  Dislej,  in  Cheshire,  2nd  coal  (formerij). 

263.  Warren  Hill  Furnace    (or  Ashbj  Wolds),  1  m. 

WJS^.W.  of  Over  Seal,  in  Leicesterslmre,  an 
iron  furnace  and  mines,  Ihe  deepest  pits  and 
thickest  coal  in  all  this  list  202  jan^  deep 
and  21  feet  thick. 

264.  Washford  (or  Attercliff  Bridge)  at  S.W.  end  of 

Attercliff,  near  Sheffield,  in  Yorkshire,   11th 
coal. 
2S5.  Wath  Wood,  }  m.  S.  of  Wath-upon-Deam,  in 
Yorkshire. 

266.  Waverton  (or  Warton),  5  m.  E.  of  Tamworth, 

in  Warwickshire. 

267.  Wentworth  Park,  S.  of  the  pillar,  2i  m.  S.  of 

Wentworth  Chapel,  in  Yorkshire  (nrmerlj). 

268.  Weroeth  Low,   1^  m.,  S.  of  Hjde  Chapel,  in 

Cheshire  2nd  coal  (formerij). 

269.  Westwood,  E.  of  Wortlej  Chapel,  in  Yorkshire. 

270.  Wetlj  Moor  (or  Handlej  Ease),  2|  m.,  S.W,  of 

Gheddleton,  in  StafKvdshire.   . 

271.  Whalej  Moor,  see  Diglee. 

M 


272.  Whiteshaw,  2^  m.  8.&W.  of  Flash,  in  Staiebrd- 

shire,  2nd  coal. 
278.  Whitfield,  1  ra.  NJB.  of  Norton,  in  Staffordshfa^ 

npper  coab. 

274.  Whitlej  Wood,  J  m.  W.  of  EcdeshaU  Bierlow, 

in  Sheffield,  Yoikshira,  3rd  coal.  Periwinkles 
inPjrites. 

275.  Wilnecote,  S  JL  of  Tamworth,  in  Warwickshire. 
27a  Wiodj  Bank,  ^  m.  W.  of  Mosslej,  mLancashiro, 

2nd  coaL 

277.  Wollaton,  1^  m.  W.N.W.  of  the  town,  in  Not- 

tinghamshire,  part  under  jellow  lime. 

278.  WoodhaU  Moor,  S.  of  the  vilhige,  1  m.  S.W.  of 

Harthill,  in  Yorkshire  (formerij). 

279.  Woodhead  (Mr.  Lee's), }  m.  N.E.  of  Cheadle,  in 

Staffordshire. 

280.  Woodlej,    1 J  m.    S.W.    of  Hjde  Chapel,  in 

Cheshire. 

281.  Woodthorpe,  S.E.  of  the  houses,  1^  m.  S.W.  of 

Hansworth,  in  Yorkshire,  10th  coaL 

281.  Worsborough,  |  m.  N.N.E.   of  the  town,  in 

Yorkshire. 

282.  Worth,  2|m.  W.S.W.  of  Dislej,.in  Cheshire. 

283.  Wjrlej  Bank,  2|  m.  N.W.  of  Pelsall,  in  Stof- 


Appbmdix,  No.  21. 


List  of  Coluebies  in  Dbbbtshibb  and  imme- 
diatelj  adjoining  Counties,  as  given  bj  Stephen 
Glover.    1881. 


[The  Historj  and  Gazetteer  of  the  Countj  of  Derbj. 
Published  b j  Stephen  Glover,  edited  bj  Thomas 
Noble.    Derbj.    1831.] 

1.  Adelphi  (or  Duckmanton)  furnace,  E.  of  Calow, 
near  Long  Duckmanton,  12th  coal  (andiron  furnace 

and  mines). 

2.  Alducar  (Oulu-car)  near  Langlej  mill  in  Heanor 

(formerij). 

3.  Alderwjislej,  N.W.  of  the  vQlage,  1|  m.  E.  of 

Wirksworth,  1st  coaL 

4.  Alfreton,  S.  and  S.W.  of  the  town  (formerij). 

5.  Alfreton  furnace,  see  Somercotes. 

6.  Alton,  S.  of  the  viUage,  1^  m.,  EJ^ Jl  of  Ash- 

over,  3rd  coal,  crowstone,  brasses. 

7.  Ankerbold,  near  Tupton,  }  m.  N.W.  of  North 

Wingfield,  9th  ooal  (formerij). 

8.  Arbor-land^  1  m.   S.S.W.   of  Eeklington,  9th  ' 

coal  (formerij). 

9.  Apperknowl  common,  E.  of  Dronfield,  9tfa  coal 

(latelj). 

10.  Ash-gate  in  Brampton,  2  m.  W.  of  Chesteiffeld, 

7th  coal  (formerij). 

11.  Aspinshaw,  W.  of  Hajffeld  in  Glossop,  2nd  coal. 

12.  Bank,  S.E.  of  the  village,  1^  m.  &W.  of  Hohns- 

field,  5th  coal  (formerij). 

13.  Barlborough  Common,   W.  of  the  tovm  (for- 

merij). 

14.  Barlow  Common,  :^  m.  W.  of  the  town,  8th  coal 

(formerly). 

15.  Baslow,  1}  m.  E.  of  the  town,  2nd  coal,  brasses. 

16.  BeeUj  Moor,  at  S.  end  of  Chateworth  Old  Park, 

1  m.  N.E.  of  Beelej,  1st  coal  (formerij)  crow- 
stone. 

17.  Beighton-field,  E.S.E.  of  Barlborough  (formerhr). 

18.  Belper-gutter,  ^  m.  E.  of  Belper,  2nd  coal  (for- 

merij). 

19.  Belper  Lane-end,  1  m.  N.W.  of  Belper,  1st  coal, 

brasses. 

20.  Belper  Town,  N.W.  of  the  Church,  1st  coal 

(formerij). 

21.  Bent,  near  White  Moor,  1  m.  N.E.  of  Belper, 

2nd  ooal  (formerij). 

22.  Bentj-iield,  |  m.  if.  of  Codnor,  smithj  coaL 
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2a.  Beel^  Moot,  N.  6f'1&e.TiUfige,  2|  m:  W.  of 
Beighton,  10th  coal.  j       .    -. 

24.  Becttef<n'diMo«Py  W.of  Tupton  (dear  Winger- 

worth  furnace),  ^  m.  N.W.  of  i^opfch  Winfield, 
9th  coal  (fiarmerly). 

25.  B^rnstow^  1  m.  .£LN<.E;.  of  ..Bottth  Normanton 

(lately). 

26.  Biggin,  1  m.  N.N.£.  of  Tibsllelf  (formerly). 

27.  BMhiif'lane  -^^  m.,  N.S.  <^f  A«horer,  ^  coal, 

fire-clay,  crowstono  (lately). 

28.  Black-clough  (or  Beat),  ^  m.  N.W.  of  Plash,  in 

Hartipgton  Parish,  1st  and'  2nd  coals,  a  great 
fault  across  the  works,  worked  lately  by  a 
tunnel  for  boats. 

29.  Blackwell,  one-third  of  a  mile  N.E.  of  the  town. 

30.  Bole  Hill,  S.E.  of  the  houses,  1^  m.  S.W.^of 

Eckington,  8th  coal  (formerly). 

31.  Bore  Lane,  S.  of  Chisworth,  IJ  m.  N.N.E.  of 

Mellor,  in  Glossop,  2nd  coal.  ' 

32.  Boythorp,  |  mu  fi.  of  Chesterfield,  9th  coaL     . 

33.  Bramley  Moor,  2J  m.  W.  of  Eckington,  8th  coal. 

34.  Brampton,  see  Little  Common. 

35.  Bretby  (Bradby),  |  m.  N.W.  of  New  Hall, 

36.  Brians-coppy,  1^  m.  S.S.W.  of  Calke  (foimerly). 

37.  Brimington,  ^  m.  W.S.W.  of  the  town,  8th  coal. 

38.  Brimington  Moor,  1  m.  8.  of  the  town,  6th  coaL 

39.  Broadhtirst-edg©,-  !^-m.-S.E.  trf- Mellor,  in  Glos- 

sop, 3rd  coal,  crowstone. 

40.  Bugsworth,.   N^W    i»{    Cl?Apel-en-le- Frith,    in 

Glossop,  2nd  coal. 
4L  Bttm?d-ed«e,  in  Ollerpet,  aW.  of  Hfvyfield,  2nd 
ooaL 

42.  Bntterley  (Car)  one  third  of  &  mU<»  N.E.  of 

Ripley  (an  iron  furnace  and  mines)  worked 
formerly  by  a  tttfmel  for  boats. 

43.  Butterley  Pai'k,  1  m.  N.E.  of  Ripley  (over  the 

Cromford  Canal  tunnel). 

44.  Calow,  W.  of  the  village,  2  m.  E.  of  Chesterfield, 

8th  and  9th  coals  (formerly).  E.N.E.  the  Uth 
coal  now  getting. 

45.  Carter-lane,  1  m.  N.  of  Fihxton  Church  (lately). 

46.  Castle  Hill,  1  m.  N.  of  Pentrich,  10th  coaL 

47.  Chatsworth  Old  Pwk,  1^  S.E.  of  Baalow,  2nd 

coal  (formerly). 

48.  Chesterfield  Furnaces,  ^  ni.  W.S.W.  of  the  town 

8tU  0Qal^i<)rn^epLy),iui  ii*on  furnace  and  mines. 

49.  Chesterfield  towu'fl'dnd,  N^W.  9tb  coal  (formerly), 

nowftirth«r:N.\y. 

50.  Chevin-sid©,!  ip.  S^W^  of  Belper,  lat,  coal  (for- 

merly). 

51.  Clay-Cross,  IJ  m.  8.W.  of  North  Wingfield,  9th 

coal  (formerly). 

52.  Clown,  \  m.  W.  of  the  town. 

53.  Coal  Afiton,  1  m.  N.Ebr  of  Dronaold,  8th  coaL- 

54.  Codnor,  Nether  Park,  li  m.  N.E.  of  Codnor. 

55.  Codnor,  Uppeir:PftrlK,  if  m.  N.N.E.  of  Codnor. 

56.  Coldwell  (or  Cawdle),   W*  of  Renishaw  Hall, 

^  m.  S.  of  Eckington;  lOthcoal  (formedy). 

57.  Combes  Moss,  2  m.  N.  of  Buxton,    Ist  coal 

(formerly). 

58.  Combs,  S.E.  of  ChacleBWortb,  2^  m.  S.W.  of 

Glo88op,  2nd  coaL 

59.  Compstal  Bridge,    H  m.  N.W.   of  Meilor,  in 

Glossop,  2nd  c<m1. 

60.  Cotmanhay  Wood,  2m.  N.  of  Xlke6t(m« 

61.  Cowpastm-e,  near  Beaixi,  in  Glossop,  2f  m,  N.W. 

of  ChapelHsn-le^Frith,  2nd  coal. 

62.  Cutthorpe,  |  m.  S.  of  Barlow,  8th  coal  (for- 

merly). 

63.  Dale  Abbey,  N.E.  of  the  chapel  (formeply,  with 

iron  furnace  and  mines). 

64.  Dally  Gutter,  |  m.  N.W.  of  Belper,  Ist  coal, 


65.  Denby,  N.E.  of  Ae  church  (formerly)  147  ywds 

deep. 

66.  Denby-Hali,  IJ  m.  N.  of  Denby  Church. 

67.  Dimmings  Dale,  ^  m.  E.  of  Blackwell  (for- 

merly). 


68.  Donisdiorpe,  N.E.  of  the  vtUage,  l^m.  N.W. 

of  Measham,  pits,  155^  yijrdsdeepy  oosJks  17  ft. 
thick. 

69.  Dove,  N.E.  of  the  town^  2Bd  coal^^  bfasaes. 

70.  Dronfield,  ^  in.  N.W.  of  Oie  town;<fomiet-ly  all 

iDimd  it),  8th  eoal. 

71.  Duckmanton  Common,    1   m.   S.W.  of  Long 

Duekmanton    Chopel,    1  Uh   and .  12th   coals 
(formerly). 

72.  Duekmanton  Farnace.    See  Adelphi. 

73.  Eaves    Knowl,  W.  and   S.W.  of  New  Mills, 

Glossop,  2nd  coal. 

74.  Eckington,  |  m.  S.W.  of  the  church,  9th  coaL 

75.  Emocroft.    See  Shaw*hay. 

76.  Far  Lane,  S.E.  of  the  houses,  1  m.  N.W.  of 

Barlow,  7th  coal  (formerly). 

77.  Ferneyford.    See  West  Hallam. 

78.  Femeylee,  W.  of  the^  houses,  3^  m.,  W.S.W.  of 

Chapel-en-le-Frith,  2nd  coal  (fonnerly). 

79.  Foiir->kne  «nd9,  W.  of  the  inn,   I^  m«  W.  of 

Alfreton,  10th  coal  (foi^raerly-). 

80.  Gander  Lane,  J  ra.  N.E.  of  Killamarsh  (for- 
.    merly). 

81.  Glass-house  Common,  1  qir  N.N.E.  of  Whitting- 
•      .     toB>  8th  ooal. . 

82.  Gleedless  Common,  E.  ind  N.E.  of  the  village, . 

in  Derbysibtre  aad  Yorkshire,  2^  m.  S.  W.  of 
Hansworth,  8th  coal  (formerly). 

83.  Qosley-waste,    1   ifi.  S.W.    of  Riirtshom  (for- 

merly). 

84.  Goyte-mofis  (or  Coit),  E:  and  N.  of  Moss-houses 

in   Derbyshire    and  Cheshire,  2J  m.   W.  of 
Buxton,  2nd  coaL 

85.  Grass-hUl  (or  Hasland),  S.E.  of  Hasland,  2^  m. 

S.E.  of  Chesterfield,  12th  coal  (an  iron  furnace 
and  mines). 

86.  Grass  moor,  J  m.  W.  of  Temple  Normanton, 

12th  coal. 

87.  Green-hill  Lane,  2J  m.  E.S.E.  of  Alfreton. 
.88.  Greenwich,  ^  "»•  E.  of  Ripley,  and  I J  m.  N.W. 

of  Codnor. 

89.  Gresley,.  J  ra.  W.  of  Church  Gresley. 

90.  Gresley-Hall,  N.  of  CaaUe  Gr^ley  in  Church 

Greeley"  (formerly). 

91.  Hady,  }  m.  £.  of  Chesterfield,  8th  coaL 

92.  Hag,  I  m.  N.W.  of  Dale  Abbey  (formerly). 

93.  Hallam-bridge  (or  Nutbrook),  1  m.  N.  of  Stanton 

by  Dale  (formerly). 
94  HaU-fields,  |  m.  S.W.  of  NewhalL 

95.  Harstoft,  W.  of  the  houses,  1^  m.  N.  of  Tibshelf 

(formerly). 

96.  Harte-hay,  1  m.  S.  of  Pentrlch«  12th  coal. 

.  97.  Hartshorn,  4  m.  N.E.  of  the  town  (formeriy) 
and  J  m.  S.  of  the  town  (formerly). 

98.  Harwood  Grange,  ^  m.  S.  of  the  cupola,  2|  m. 

£.  of  Beeley  (dug  open  formerly). 

99.  Hasland,  N.E.  1^  m.  S.E.  of  Chesterfield,  9th 

coal  (formerly). 

100.  Hasland,  see  Grass-hill. 

101.  Hazlewell,  Am.  W.  of  Barlborough  (formerly). 

102.  Heage  (or  Buckland-hollow),  N.  of  the  town, 

4th  coal  (formerly). 

103.  Heage-bent  (or  Netherend),  W.  and  S.W.  of  the 

town,  3rd  coal  (formerly). 

104.  Heanor,  ^  m.  S.E.  of  the  town,  brasses,  .S.S.W. 

and  W.  of  the  town. 

105.  Heath,  f  m.  W.  and  S.W.  of  the  town,  and  ^  m. 

N.E.  by  S.  and  S.E.  and  in  the  interme£ate 
space,  12th  coal  (formerly). 

106.  Henmore,   IJ  m.  W.S.W.  of  North  Winfield 

Canal,  8th  coal. 

107.  High-Ash,  N.E.  of  the  houses,  IJ  m.  W.  of 

Barlow,  7ih  coal  (formerly). 

108.  Higham,  8.  of  the  village,  ^  m.  W.  of  Sfairiand, 

9th  coal. 

109.  High-field  Lane  (Boden's)  near  ^^onr-laoe-ends, 

1  m.  W.  of  Alfretx>n  (formerly). 
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110.  High-bonja  (or  OwlooU),  i  m  V.W.  of  Hentt. 

12th  ceil. 

111.  HlglkLiuie,  N.  of  th«f  ]MMi«e9»2^  m.  N«W,  of 

Ecklington,  8th  coaL 

112.  Hill^p,  ^  nu  S.  of  Dronfield,  8th  coaL 

113.  Holbi-ook,  ^  in.  E,  of  thQ  town,  8rd  coal  (lately). 

114.  HqUingwood  Common,  4  ni.  B.  of  Biimlngloiu 

8thy  9thy  and  10th  coalsi  worked  by  a  tunnel 
for  boats. 
11^  Holly-wood  (Bilbonrngh),  I  m.  S.£.<^BilbOrQiigh 
Church,    in    Nottingbamshirey  under    yellow 
lime. 

116.  Hopping  Hill,  £.  of  the  housefly  1^  m.  S.  of 

Belperj  lat  coal  (formerly). 

117.  Horsecroft,  see  Stanfrey. 

118.  HoiBley,  ^  iq,  IH.^.  of  the  church,  4th  coal  (for- 

merly). 

119.  Horsley-Woodhooiie,   W.  of  the  houses,  1  m. 

N.E.  of  Horeley  (formerly). 

120.  Ilkeston,  S.  of  the  dhnrch  (formerly). 

121.  Ilkeston  Common  (or  Bennersley),  1  m.  N.E.  of 

the  town. 

122.  KiUanMursb  Netiier^^noor^    4  m.  N.W.  of  the 

Church,  12th  coal  (formeriy). 

123.  Killamarsh,  Old  Delphi  S.  of  the  church,  ISih 

coal  (formerly). 

124.  Knittaker  (or  Nittacar),   1   m.   N.E.  of  Barl- 

borough,  pe^  nuder  yellow  lime  (formerly), 
a  great  &ult  between  this  and  Pebbley-liuie 
ccUiery« 

125.  Lane  End,  see  Bel  per. 

126.  Langley  Mill,  S.  of  the  houses,  ^  m.  £.  of 
.  Ho»«or. 

127.  Lea,  8.  of  the  viUage,  2^  m.  S.E.  of  Matlock,  1st 

coal  (formerly).   . 

128.  I^s  Hall,  1  m.  N.W.  of  Norton,  5ik  ooaL 

129.  Lings,  }  m.  S.S.W.  of  Temple^Normanton,  12th 

CMd. 

130.  Little  Common,    in  Brampton,   1^  m.   W.  of 

Chestei-field,  8th  coal  (lately). 

131.  Little  Hallam,  N.  of  the  village,  ^  m.   S.  of 

Ilkettoa  (fonnerly). 

132.  Loco  Lane,  If  m.  S.E.  of  North  WinaeM  (for- 

merly). 

133.  Longhurst  Lane,  4m.  W.  of  Mellor  Chapel,  in 

Glossop  2nd  coiu. 

134.  Longway  Bank  0>r  Longnor),  1  m.  N.  of  Alder- 

wasleyin  Wirksworth,  Istxsoal  (formerly). 

135.  Lounsley  Green,  IJ  m.  W.N.W.  of  Chesterfield, 

8th  coal. 

136.  Lower  Hag,  1  m.  N.W.  of  Dale  Abbey  (for- 

merly). 
137*  Lower  House  (or  Cuckoo -bush  Hill)  {  m.  W.  of 
New  Mills,  in  Glossop,  2nd  coal. 

138.  Lndworih,  near  Compslal  Bridge,  l^  m.  N.W. 

of  Mellor,  in  Glossop,  ^nd  poal,  crowstope.     , 

139.  Lnnsdale,  ,1    m.    N.E.    of   Matlock,    Ist  ooaI' 

(lately).  :    :     - 

140.  Meastunn,  N.  and  N.E.  of  the  town  (formerly). 

141.  Measham-flelds,  1  mile  E.SJB.  of  Meash'am. 

142.  Middle    Duckmanton,  f  m.  N.N.W.  of  Long 

DncknitiiitOti  (formerly). 

143.  Miln-hay,  I  m.  E.N.E.  of  Heanor  (formerly). 

144.  Moor-top  (or  Duckm^nton  Common),  S.  of  Cpt- 

low,  2i  m.  E.S.E.  of  Chesterfield,  9th  coal* 
(formeny).  • 

145.  Moor-top,  (Top  of  Moor,)  near  Chinley •hay,  2  m. 

S.S.W.  o^  Hayfield,  2nd  coal. 

146.  Morley,  J  m.  E.  of  the  town  (formerly). 

147.  Morley  ftak^  1  m.  8.S.E.  of  Heage,  9th  ooa! 

(an  iron  fornaoe  and  mines). 

148.  Mossborough  Moor,  N.W.  of  the  village,  1|  m. 

N.W.  of  Eckington,  8th  coal. 


M 


1481  Nether  Birohwood.  2  m.  &£.  of  Alfretoo. 

150.  Notlier-fiold,  1  m.  S.S.k.  of  Beighton*  12th  coal 
.•   (formeriy). 

151.  Nowbold  Common,    i|  ofi.  N.  of  Chesterfield, 

lOth  ooal  (foi^merly),  now  ^  m.  W.  of  this. 

152.  Newbold-field,  N.  of  the  house,  2^  m«  N.W.  of 

Cliestm^field,  10th  ooal  (formerly). 

153.  New  Brampton,  1  m.  W.  of  Chestei-Tield,  7th  and 

8th  cod  (formel'ly). 
164.  Nowhall,  1  m.  S.W.  of  the  village,  in   Staper* 
hill. 

155.  Newhall  Park,  W.  of  tho  village,  1#  r.\.  N.W^  of 

Church  Gresloy  (formerly). 

156.  Newton,  ^  m.  E.N.E.  of  BbwkweU  (formerly). 

167.  Nolrbriggs,  i  m.  E.N.E.  of  Stavcley,  12th  coaL 

158.  Ntttholl,  on  the  S.  side  of  the  Park,  I  ra,  N.N.W. 

of  Bilborough,  Notts,  under  yellow  lime,  160 
yards  deep. (formerly). 

159.  Oakerthorpe,  E.  of  the  village,  1  m.  S.W.  of 

Alfreton,  i2lh  coal. 

160.  Oakthorpe,  E.  of  the  village,  |  m,  N.  of  Meas- 

ham  (formeriy). 

161.  Old-hall-wood,  |  m.  W.S.W.  of  Mellor  Chapel 

in  Glossop,  2nd  coal  (formerly). 

162.  Openwood-gaAe,  §  m.  S.S.E.  of  the  houses,  l^  m. 

S.E.  of  Belper,  3rd  coal  (fibrraerly.),  crowetone. 

168.  Overv-thorp,  .^  m.  &W.  of  KiUamarsh,  12  poal 

(lately). 

164.  Oaeston  (orOuasto^),  8.E.  of  the  village,  1^  m. 

S.E.  of  Dronfield,  8th  coal  (formerly)* 

165.  Owlootee,  see  High-bpiise*.  - 

166.*  Patterten,  W,  of  the  botttea^  1^  m.  S.8.W.  of 
Bolsover  (formerly). 

167.  Pebbly-lane,  W.  of  the  inn,  1^  m,  N.  of  Barl- 

borottgh  (formerly)*  4 'great  fault  between  this 
and  Knittaker  Colliery. 

168.  Pentrich,  ^  m.  8.SJB.  oi  the  town^  12th  coal. 

169.  Peririne,  ^  m.  E.S.E.  of  Newhall  (formerly). 

170.  Pilsley-lane,  IJ  m.  S.SJS.  of  North  Winfield 

(formerly). 

171.  Pingle,  J  m.  N.W.  of  Dale  Abbey  (formerly). 

172.  PlnxtQ4^  1  m«  N.E:  of  the  church,  and  4  m. 

E.S.E.  (formerly),  also  S.W,  and  N.W.  of  the 

church. 
178.  Kstera,  1^  m.  N.N.W.  of  Smisby,  1^  m.  from 

Hartshoiii  (formerly). 
174»  Plaistow  Green,  S,E.  of  the  hous^,  1  m.  N.N.E. 

of  Crich,  1st  coals  (fonnerly). 

175.  Biddmgs,  S.E.  of  the  viUage,  2f  m.  S.E.  of 

Alfreton.    .• 

176.  Ringing-low-bar,  S.W.  of  the  inn,  2^  m.  N.W. 

of  l>ore,'2ttd  ooul  ovowatoue. . 

177.  Ripley,  S.W.  of  the  viUage,  H  "u  S.S.E.  of 

Pentncni. 

178.  Boby  BME-field,  1   m.  E.    of   Denby  Church 

(lately). 

179.  Boby  W^st^Aeld,  |  m.  N.W.  Denby  Chuix^h. 

180.  Round-hole,    1    m«    N.E.    of   Church   Grcsley 

(litcLy). 

181.  Sftlt«9-8itch,  S.W.  of  Outer  bar,  1 J  m-  W.  of 

Holmsfield,  2nd  coal  (formerly),  crowstone. 

182.  Shallcross  (or  Shawcross),  E.  of  Taxhall,  2|  m. 

W.StW.  of  Gha|)el-en-le-ftlth. 

183.  Shaw-hay  (or  Emocroft),  1:^  m.  N.  of  Mellor  in 

GloBsop,  dnd  coal 

184.  Shipley,    1   m.  S.S.E.  of  Heanor,  brasses  224 

varda  deep. 

185.  Shirland,  ^  m.  S.  of  the  town,  11th  coal. 

186»  Shnttlewoo^  Common,  1^  m,  N.  of   Bolsover 
(formerly  )t 

187.  Simondley,  S.W.  of  the  village,  2  m.  S.W.  of 

Glossop,  2nd  coal. 

188.  Simonfidd,  S.E.  of  Park  Hall,  1   m.  S.E.  of 

Smalley  (formerly). 

189.  Slack-fields,  ^  m.  E.  of  Horsley,  4th  coal. 

190.  Smalley,  \  m,  N.N.E.  of  the  town  (formerly). 
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193. 


194. 
195. 


207. 


191.  Smalley  Common,   |  m.   S.S.W.  of  the  town 

(formerly). 

192.  Smithy-houses,    N.E.,  ^    m.  N.W.   of   Denby 
Church  (formerly). 

Smithy  Moor,  S. W.  of  Stretton,  If  m.  N.N.W.  of 

Shirland,  9th  coal  (formerly),  maJrley  bind. 
Somercotes,  E.  of  the  village,  2^  m.  S.E.  of 

Alfreton.  ot:, 

Somercotes-fumace  (or  Alfreton-famacej,  S.l!-. 

of  the  viUage,  2^  m.  S.E.  of  Alfrcton,  an  iron 

{umace  and  mines. 

196.  South  Normanton,  ^  m.  S.  of  the  church. 

197.  Spinkhill  Common,  E.  of  the  village,    1^    m. 

N.W.  of  Barlborouch,  12th  coal. 

198.  Stanage-pole,  S.W.  of  the  pole,  1^  m.  N.N.E.  of 

Hathersage,  Ist  coal  (formerly). 
198a.  Stanfrey  (or  Horsecroft),  E.  of  the  houses,  2^ 
m.  N.N.E.  of  Bolsover  (lately). 

199.  Stanley  Common,  1  m.  N.W.  of  West  HaUam 

(formerly). 

200.  Stanton,  at  S.E.  end  of  Stanton  Ward,  IJ  W.  of 

Newhall. 

201.  Stanton-by-Dale    (or    Nutbrook),    see    Hallam 

Bridge. 

202.  Staveley,  1  m.  S.W.  of  the  town,  12th  coaL 

203.  Stone-gravel,  i  m.  N.  of  Chesterfield,  9th  coal; 

also  fm.S.W.  of  this. 

204.  Stretton,  E.  of  the  village,  2  m.  N.N.W.  of  Shir- 

hkud,  9th  coal. 

205.  Stubley,   U  m.  N.W.  of  Di^nfleld,  8ih  cod 

(formerly). 

206.  Sudbrook  (or  Sudale),  i  m.  S.S.E.  of  Barlow, 
8th  coal. 

Sutton  (in  Scarsdale),  J  m.  N.W.  of  the  church, 

12th  coal  (formerly). 
Sutton  Common  (in  Scarsdale),  §  m.  N.W.  of 

the  church,  10th,  1 1th,  12th  and  coal  (formerly). 
209.  Swadlingcote,  |  m.  N.W.  of  the  village,  \  m. 

S.S.E.  of  Nepali,  smithy  ooaL 
Swanwick-delves,  E.S.E.  of  the  houses,  1 J  m. 

S.S.E.  of  Alfreton. 
Swanwick-green,  l^   m.    S.S.W.    of   Alfreton, 

brasses. 
Swinney,  ^  m.  N.E.  of  Belper  Bridge,  Ist  coal 

(formerly). 

213.  Tansley-green,  IJ  m.  W.  of  Matlock,  Ist  coftl 

(formerly). 

214.  Tapton,  i  m.  S.  of  the  hall,  N.E.  of  Chesterfield, 

8th  coal  (formerly). 

215.  Thatch-marsh,  in  Hartington,  2  m.  S.W.  of  Bux- 

ton (works  2^  m.  long),   Ist  coal,  brasses  ; 
worked  by  a  railway  tunnel. 

216.  Thickwood,  N.W.  of  outer  bar.  If  m.  W.N.W. 

of  Holmsfield  in  Dronfield,  2nd  coal  (formerly). 

217.  Tibshelf,  J  m.  S.  of  the  church. 

218.  Ticknall,  at  S.W.  end  of  the  town  (formerly). 
2-19.  Tor-mine,  |  m.  S.W.  of  New  Mills,  in  Glossop, 

2nd  coal  (formerM. 

220.  Town-fidd,  1  m.  N.W.  of  Heage,  Ist  coal  (for- 

merly). 

221.  Troway,  S.  of  the  village,  2^  m.  E.S.K  of  Eck- 

ington,  8th  coal,  smithy  coal. 

222.  Tupton-green,   1  m.  N.W.  of  North  Winfield, 

9th  coal. 

223.  Waterfield,  E.  of  Stanton,  1^  m.  W.S.W.  of 

Newhall  (lately). 

224.  Westfield  (or  Sough),  ^  m.  S.W.  of  Barlborough 

(formerly). 

225.  West  HaUam  (or  Ferneyford),  near  Lewcote- 

gaie,  1  m.  N.E.  of  West  Hallam. 

226.  West  Hallam  Wuxdmill-hill,  4  m*.  N.W.  of  the 

town,  and  also  ^  m.  E.  of  it  ^formerly). 

227.  Wheat-croft,  in  Crich,  N.W.  of  the  village,  1st 

coal  (formerly). 

228.  White-holly-coppy,  S.  of  the  houses,  1^  m.  S.  of 

Ticknall  (formerly). 

229.  Whittington  Moor,  f  m.  S.E.  of  the  church,  10th 

coaL 


210. 


211. 
212. 


2da  Wigwell,  N.E.  of  the  houses,  If  m.  EJ7.E.  of 

Wicksworth,  1st  coal  (formerly). 
281.  Wadens-mill,  |  m.  W.N.W.  of  Brimington,  8th 
coal. 
Wilders-green,  N.W.  of  the  houses,  IJ  m.  W.  of 

Barlow,  17th  coal  (formerly). 
Wingerworth-furnace,  N.  of  Woodthorp,  3  m.  S. 
of  Chesterfield,  7th  coal  (formerly),  an  iron 
furnace  and  mines. 
Wingerworth-park,  N.W.  of  the  hall,  2  m.  S.  of 

Chesterfield,  9th  coal. 
Wooden  Box,  E.  of  Swadlingcote,  J4  m.  S.E.  of 

Newhall  (lately). 
Wood-field  (or  Rurk-gate),  |  m.  N.  of  Newhtll 
(formerly), 
2S7.  Woodhouae  (or  Stubley),  i  m.  aW.  of  the  ^. 

[age,  1^  m.  W.  of  Dronfield,  8th  coal 
288.  Woodhouse-lane,  ^  m.  S.W.  of  Smalley  Church 
(formerly). 

239.  Wood-nook,  1 J  m.  W.N.W.  of  Sutton,  in  Scan- 

dale,  19th  coal  (fonnerly> 

240.  Woodthorpi,  W.  of  Tupton,  IJ  m.  W.N.W.  of 
North  Winfield,  7th  and  8th  coals  (formerly). 

Woodthorp,  N.  of  the  houses,  1^  m.  £.  of  Stave- 
ley,  12th  coal  (formerly). 

Woodwards-dose,  S.  of  Swadlingcote,  1  m.  NJS. 
of  Churoh  Gresley. 


232. 


233. 


284. 


235. 


236. 


241. 


242. 


Appendix,  No.  22. 

List  of  Canals  carrying  Coal  for  which  the  Sojal 
Assent  was  obtained  to  the  Acts  for  constmcting 
the  same  before  1800. 

NORTHUMBBRLAND,  DuRHAM»  and  CuMBBBLAKD,  &C. 

DiM^  at  which  tbeBoyil 


Eden  River,  Westmorektnd 

•  1721 

Fobs  Navigation,  Durham   - 

-  1793 

Wear  River      - 

-  1716,1726.1747,1759, 
1785 

YoRKBHiRB,  Nottingham,  Dbrbyshirb,  &c. 

Aire  and  Calder  Navigation 

-  1699,1744 

Bamqtoy  Canal    .     - 

-  1793 

Beverley  Beok 

-  1726,1744 

Bradford  Canal          -         v 

-  1771 

Brandley's  railroad  from  ooUieries-  1758 

Calder  and  Hebble  Navigation 

-  1758,1769 

Chesterfield  Canal 

-  1771 

Coventry  Canal 

.  1768,1786 

Ciomford  Canal               »  ' 

-  1789 

Dane  River 

.  1720 

Dean  and  Dove  Canal     - 

.  1793 

Derby  Canal 

-  1793 

Denvent  River 

-  1701,1720 

Driffield  Navigation 

-  1767 

Dun  River  Navigation 

.  1726,1727,1732,1739 

Bnwash  Canal 

-  1777 

Fo88  Navigation 

.  1793 

Hedon  Haven 

-  1774 

Huddersfield  Canal 

-  1794 

Humber  and  Quae 

-  HenirSth,  1631, 1532 

Kinffstown-upon-Hull 
Leeds  and  Liverpool . 

-  1774,1783 

-  1720,1770,1783,1790, 

1794 

• 

Leeds  and  Selhy  -'^ 

Looester  Navi^on 

-  1791.1797 

Union              -           -           ./^'^ 

Louth  Canal 

-  1763 

Market  Weighton  Canal  - 

-  1772 

Nutbrook  and  Shipley  Canal 
Nottingham  Canaf 

-  1793 
•  1792 

Oakham  Canal 

.  1793 

Quae  River,  York        -     .  - 

-  1462,1667.1727.1732, 

' 

1767 

Ottse  River,  Bedfordshire 

-  1670, 1750, 1796, 1796 

Peak  Forest  Canal 

-  1794 

Ramsdeu's,  Sir  John,  Canal 

-  1774 

Rochdale  Canal 

.  1794 

Soar  River 

-  1766,1776 

Stainforth  and  Keadby 

-  1793,1798 
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Thanefe  Canal 
Trent  River 

Trent  and  Mereej 

Uxe  River 
Welland  River 


SMea  at  whieh  the  Eoyal 
Aaent  was  obtained. 

-  1773 

.  1(599,1770,1772,179^, 
1794 

-  17«6>  1770, 1776, 1776, 

1783, 1797 

-  1767 

.  1671, 1772, 1794 


Staffordshire,  Warwickshire,  Sic. 


Birmingham  Canal  Navigation     - 

Coventarjr  Canal       -  •       - 

.  Droitwieh  .  •  . 

Dudley  •  •        «        • 

Grealey  Canal         •         .  . 

Leominster  or  Kington  and  Leo* 

minster  Canal  .        .        . 

Newcastle-ander-Lyne 
NewcasUe-nnder-Lvne  Junction  1 

Canal  -  -  -J 

Shzewsbuiy  Canal 
Shropshire  Canal         .        .        - 
Staffordshire  and  Worcesterdiire  - 
Stourbridge  Canal 
Stour  and  Salwerp  Rivers    - 
Strafford-upon-Avon  Canal 
Trent  River 

Warwick  and  Birmingham 
Warwick  and  Napton  Cbinal 
Worcester  and  Binningham  Canal 


1768, 176.9, 1783, 1784, 

1794 
1768, 1786 
1768 

1776. 1786. 1790. 1793 
1776 

1791, 1796 

1796 

1798 

1793. 

1788 

1766,1790 

1776, 1782 

1662 

1793, 1796, 1799 

1699. 1770. 1793. 1794 
1793, 1796 

1794, 1796 
1791, 1798 


Lancashire  and  Cheshire,  and  North  Wales. 


Ashton-nnder-Lyne  Canal 
Bridgewatfeer,  Duke  of  -        - 

Dee  River 

Douglas  Navigation.    See  Leeds 

and  Liveipool. 
EUesmere  and  Chester  Canal 

Lancaster  Canal  .       •       -        . 
Liverpool  Docks  and  Harbour 

Lojne  or  Lnne  River 
Manchester,  Ashton,  and  Oldham. 

See  Ashton-under-LTue. 
Manchester,  Bolton,  and  Bury     • 
Mersgr  snd  Irwell  Navigation 
Rochdale  Canal       -       - 
Sankey  Canal 
Thanet  Canal 

Ulverstone  Canal        .       .       - 
Weaver  Navigation 
Wigan  Branch 
Wmley  Brook 


1792, 1793,  1798 
1737, 1769, 1760, 1762, 

1766, 1795 
1700,1734,1740,1763, 

1791 


1772,1777.1778,1793 

1796 
1792, 1793, 1796 
1710,1716,1737,1762, 

1786, 1799 
1749, 1772, 1789 


1791 

1720,1794 

1794 

1766,1762 

1773 

1793 

1720, 1734, 1760 


Somersetshire  and  Gloucestershire,  &c. 


Avon  River,  Charles  2nd,    • 
Ditto 

Avon  and  Prome  Rivers 
Coombe  Hill  Canal 
Dorset  snd  Somerset  Canal 
Gloucester  and  Berkeley  Canal 
Grand  Western 
Hereford  and  Gloucester 
Ivdchester  and  Langport     • 
Kennet  and  Avon  Csnal  - 
Kennet  River      -        -        - 
Severn  River 

Somersetshire  Coal  Canal 
Stroudwater  Navigation 
Thames  and  Severn  Canal 
Tone  River  or  Tone  and  Panrett ' 
Navigation 


1664 

1712,  1761, 1793 

1700, 1749 

1792 

1796  ^ 

1793, 1797 

1796 

1791, 1793 

1796 

1794, 1796, 1798 

1716, 1720, 1730 

1603, 1631, 1772, 1779 

1794, 1796 

1730, 1769, 1776 

1783, 1791, 1796 

1699, 1707 


South  Wales  and  Monmouthshire. 

Brecknock  and  Abergavenny  -  1793 

Glamorganshire  Canal         -  -  1790,1796 

KidweUy  Canal        -        -  -  1766 

Monmouthshire  Canal         -  -  1792,1797 

Montgomeryshire  Canal   -  -  1794 

Neak  Canal         -        -        -  -  1791,1798 

Swansea  Canal         -       -  -  1794 


Cart  River,  Renfrew 
Cl^de  Canal 
Gnnan  Canal 
Forth  and  Clyde  Canal 

Monkland  Canal      - 


Scotland. 

DatoB  at  which  the  Royal 
ibaent  was  obtained. 

.       ."  1769,' 1768, 1770, 1774 

-  1793,1799 

-   -  1768,1771.1773,1784, 
1787, 1790,  1799 

-  1770 


Sundry. 

Grand  Junction  Canal     -  -  1793  to  1798    * 

Oxford  Canal  -  -       -  1769,1776,1786,1799 


AppEin>ix,  No.  28. 

Cohpabatiyb  Statement  of  the  Priob  of  English  and 
Scotch  Coals,  sold  in  the  Fibth  of  Forth,  per 
chaldrom  of  54  cwt. 

s.   d.        $.    d. 
The  hiffh  main,  or  best  Newcastle  -  18    0 

Keel  dues,  town  house  dues,  Duke  of 

Richmond's  dues,  &e.  --40 

Freight  to  the  Forth,  6#.  per  ton  -  13    6 


Second  ditto 
Keel  dues,  &c.  &c. 
Freight 


-  16    0 

-  4    0 

-  13    6 


Third  ditto 

Keel  dues.  Sec.  &c. 

Freight 


16  <» 
"  4  i> 
-  13    6 


36    6 


33    6 


Slack,  or  the  most  infbrior  mnaU  coal  for 

glass  works,  ^c.  Sec.          -        -        -  12  0 

Keel  dues           -           •           -           •    4  0 

Freight      -      '     -           .            -        -  13  6 


—        32    6 


29    6 


Appendix  No.  24. 
List  of  Lson  Fubkaobs  in  DERBYSHIRE  in  1806. 


Plaoeakand 
-    BateofBtalldiiig. 

Owners, 

No.  of 
Furnaces. 

It 
n 

No. 

1 

5 

i 

1 

10 
U 

liorl^PaA  .      -      . 

New  Brampton) 
Cheaterfield         (Stone 

Canal. 
Wtagenrorth  (1780)      - 
StsTeley    (1786),    near 

Pale  Ahbey(l788).nU. 
waj  to  Nutbrook  OanaL 

Butterl^  (1792),  Grom- 
ford(3uiiil. 

Benishaw       (1792). 
CbeatexiieldCanai. 

Alfreton  (or  Somerootea), 
border   of   Gromford 
Canal. 

Haaland  (or  Grass  Hill) 

Dnckmanton  (or  Adel- 
phi).  1799. 

Francis  Hurt 
Bh.  Smith  and  Ca 

Tod  and  Co.  (now 
ftnithandAnoi- 
ta«e.) 

Joseph  Butler      • 

Ward  and  Low(now 
Ward  and  Barrow) 

Late  BngUsh  ft  Co. 
(now  palled  down) 

Ontram  A  Co.  (now 
Butterlej  A  Co.) 

Appleby  A  Co. 

Saxleby  A  Co.  (now 
Oakes.  Edwards, 
ACo.  .      .       . 

John  Broeksop     - 

Bb.  Smith  A  Co    - 

1 

2 

1 

1 
1 

2 

1 

1 

1 
1 

1 
1 

1 

1 
1 

1 
1 

1 
8 

2 

2 

1 

1 
2 

2 

1 
1 
2 

700 
1.700 

700 

819 
606 

1,786 

976 

1.460 
723 
900 

12 

6 

18 

10,829 

Farej's  Derbyshire^  p.  897. 
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APPENDIX  rO  THB  RBPOtlt  07  COHitflTTfiK    E. 


Appbbhhx  No.  25. 

Canals  for  which  Acts  of  Parliaj^ent  have  beea 
obtained  eiuce  1800  to  1827. 


DateatwhiobttM 

BoTal  Aaaont  WM 

first  obtained. 

1^ 

1807 
1826 
1802 
1825 


Abor  Dalais  Railway 
Adur  River,  Sussex 
Aford  Canal,  Lincolnshire'* 
Axe  River,  Somersetshire  • 
Baybridge  Canal,  Susse^s 
Birmingham  and  Liverpool  Junc- 
tion Canal  -  .  .  1826 
Bridge  water  and  Taanton  Canal  -  1811 
Bury,  Loughor,  and  Lliedi  Rivers^ 

Carmarthenshire  -  •  1813 

Caledonian  Canal  -  -  1803 

Carlisle  Canal        -  -  -  1819 

Croydon  Canal        ^  .  «  1801 

Edinburgh    and    Grlasgow    UniotQ 

Canal        -  -        -  -  1817 

English  and  Bristol  Channels  Ship 

Canal        «...  1825 
Glasgow,  Paisley,  and  Ardrossan 

Canal        ....  1806' 

Glastonbury  Navigation       -  -  1827 

Glenkenns  Canal,  Kirkcudbright   -  1802 

Grand  Surrey  Canal  -  -  1801 

Hertford  Union  Canal  -  -  1824 

Hull  and  Leven  Canal         -  -  1801 

Isle  of  Dogs  Canal  -  ^  1807 

Kensington  Canal       .         .  «  1824 

Zjeven  Canal  ...  1801 

Liskeard  and  Looe  Canal      -         -  1825 
London  and  Cambridge  Junction 

Canal  -  .  .  .  1812 
Macclesfield  Canal  -  -  '  1826 
Mersey  River  ...  1805 
Newport  Pagnell  -  -  -  1814 
Nith  or  Nidd  River  Navigation  -  1811 
North  Walsham  and  Dilham  Canal  1812 
North  Wilts  Canal  .  -  1813 
Norwich  and  Lowestoft  Navigation  1827 
Pemhrey  Harbour  Canal  and  Bail- 
way  ....  1825 
Penclawdd  Canal  ...  1811 
Pocklington  Canal,  York  -  -  1815 
Portsmouth  and  Arundel  Canal  •  1817 
Regent*fl  Canal  -  -  -  1812 
ShorncKff  and  Rye  Canal  -  -  1807 
Severn  and  Wye  Railway  and  Canal  1809 
Sheffield  Canal  -  -  -  1815 
Tavistock  Canal  *.  .  .  1803 
Tees  Navigation  ...  1808 
Thames  and  Med  way  Canal  *  1800 
Weald  of  Kent  Canal  -  -  1812 
Wey  and  Aran  Junction  Canal      -  1813 


.    Appendix  Na  26. 

A  SxATifiMENr  of  the  Total  ^ales  of  Coal  (by  Canal) 
from  the  Collieries  of  the  Ebewasei  Valley  Du- 
TRioT  In  forty-ftv^  years  (1803--1869  iaclnsive). 

Tods. 

-  254,268 

-  234,474 

-  235,004 

-  267,204 
.  285,069 

-  303,837 

-  321,056 

-  265,151 

-  287,200 

-  279,280 

-  301,345 
.  305,157 
•  298,482 

-  280,592 

-  241,570 
.  236,372 
.  262,722 
.  313,877 

-  331,840 
.  279,441 
.  319,873 
.  318,624 

-  370,078 

-  294,747 

-  288,676 
.  276,552 

-  266,732 

-  253,498 
.  255,759 
.  299,079 

-  316,187 
.  295,473 

-  843,154 
.  377,103 
.  402,675 
.  350,146 
.  377,606 
.  420,418 

-  416,034 
.  410,945 
.  330^869 

-  334,159 
.  412,405 

-  385,605 
.  475,779 

-  427,670 


1803 

1804  - 

. 

1806 

1806  ■-  '■ 

1 

1807 

1808  - 

. 

1809 

1810  - 

1811 

1812  - 

'.  ■ 

1813 

1814  - 

. 

1815 

1816  - 

. 

1817 

1818  - 

. 

1819 

1820  - 

. 

1821 

1822  - 

. 

1823 

1824  - 

. 

1823 

1826  . 

• 

1827 

1828  - 

• 

1829 

1830  - 

• 

1831 

1832  . 

. 

1833 

1834  . 

. 

1835 

1836  . 

« 

1837 

1838  ♦ 

. 

1839 

1840  . 

. 

1841 

1842  - 

. 

1848 

1844  - 

. 

1845.  •   . 

1846  • 

• 

1847  . 

1848  •- 
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COLLIERIES  OF  THE  UNITED  KINGDOM  AT  WORK  IN  1869. 

SUPPLIED,  BY  ORDER  OF  THE  SECRETARY  OF  STATE  FOR  THE  HOME  DEPARTMEN1\  BY  THE 

INSPECTORS  OF  COAL  MINES. 


Names  of  Inspectors. 


District  under  Inspection. 


Qbobob  W.  SovTassN,  Esq.,  89,  Park  Road,  Kewcastle-on- 

Tyne. 
JoHsr  J.  Atkiksov,  Esq.,  Chilton  Moor,  Fence  Houses*   - 
Jambs  Willis,  Esq.*  appointed  January  1871. 


Frani^  N.  Wardell,  Esq.,  Sandal  House,  Wakefield     • 
Thomas  Etans,  Esq.,  Field  Head,  Belper    - 
Thomas  Wtknb,  Esq.,  Stone     .  -  -  - 

Jambs  P.  Baxsr,  Esq.,  Tattenhall,  Wolverhampton 
JoBBFH  Dickinson,  Esq.,  Pendleton,  Manchester 
Pbtbr  Hioson,  Esq.,  Brooklands,  Swinton,  Manchester 


Lionel  Brouoh,  Esq.,  11,  West  Mall,  Clifton,  Bristol  - 

Thomas  E.  Wales,  Esq.,  Brunswick  Place,  Swansea 
Ralph  Moobb,  Esq.,  7,  Queen's  Square,  Glasgow 

WiLUAM  Albxandbr,  Esq.,  23,  India  Street,  Glasgow     - 


Northumberland,  Cumberland,  and  Durham  North  of  the  Wear. 

Durham  South  of  the  River  Wear  in  its  course  fVom  the  Sea  at 
Sunderland  up  as  far  as  Harraton  near  Chester-le-Street,  and 
from  thence  westward,  the  line  of  the  Pontop  and  Shiekls 
branch  of  the  North-eastern  Railway. 

The  West  Riding  of  Yorkshire. 

Derby,  Nottingham,  Warwickshire,  and  Leicester. 

North  Staffordshire,  Shropshire,  and  Cheshire. 

South  Staffordshire  and  Worcestershire. 

North  and  East  Lancashire,  called  the  Manchester  District. 

West  Lancashire,  the  Wigan  and  St.  Helen's  Districts,  and 
North  Wales. 

Monmouthshire,  Gloucestershire,  Somersetshire,  and  Devon- 
shire. 

South  Wales  Coal  Field. 

Scotland. — Eastern  Division  —  including  East  Lanarkshire, 
Fifeshire,  Clackmannanshire,  Haddingtonshire,  Edinburgh- 
shire, Linlithgowshire,  East  Stirlingshire,  &c. 

Scotland.  —  Western  Division  —  including  Ayr,  Dumfries, 
Dumbarton,  West  Division  of  Stirling,  and  part  of  Lanark- 
shire. 


*  Sinee  dead. 


ENGLAND. 

NORTHUMBERLAND,  NORTHERN  DIVISION  OF  DlTftHAM,  AND  CUMBERLAND. 

Inspector,  Gsorob  W.  Southern. — ^Newcastlb-on-Tywe. 


No. 

Name  of  Colliery. 

Wher«  situated. 

Owner's  Name. 

Seasale  Collieries. 

District  of  TVne,  Bbfth,  and  Coqwi. 

I 

AUetdean 

Newcastle          ... 

W.  W.  Bnrdon. 

3 

Andrews  House     -            -        - 

The  Marley  Hill  Coal  Company. 

3 

Ashington  and  Bothal    - 

Morpeth 

Henderson  and  Company. 

4 

Backworth    -        -            .        - 

Newcastle    -         -           -       - 

Mand,  Taylor,  and  Company. 

5 

Barrington         -            -            - 

Morpeth             ... 

Bedlington  Coal  Company. 

6 

Beamish      -         -           -       - 

Gateshead    .         .           .        . 

Messrs.  Joioey  and  Company. 

7 

Bedlington 

Morpeth             ... 

Bedlington  Coal  Company. 

8 

Bebsidc        -         -           -        - 

Blyth           .          -            .        - 

Lambert,  Nicholson,  and  Company. 

9 

BewickeMain    ... 

Gateshead 

Hunt,  Perkins,  and  Company. 

10 

Biddick,  North      - 

Washington  Station 

George  Elliot  and  Compiiny. 

11 

Bishops  Hill       . 

Haltwhistle 

M.  Thompson  and  Sons. 

12 

Blacksike    -          •            -        . 

>♦          -          -           -        - 

)*                 >i 

13 

BlaydonBum    -           -           - 

Gateshead         ... 

Joseph  Cowan  and  Company. 

14 

BlavdonMain        -            -        - 

„          -         -           -        - 

Messrs.  Ramsay  and  Company. 

15 

Blenkinsop          .            -            . 

NearHaltwhisde 

M.  Thompson  and  Sons. 

16 

Broomhill     -         -           -        - 

Morpeth      -         -           .        . 

Burdon  and  Company. 

17 

Bumopfield 

Gateshead 

The  Marley  Hill  Coal  Company. 

18 

Bnrradon     -         -           -        - 

Newcastle    -          -            .        . 

Joshua  Bower. 

-    19 

ByerMoor         -            -            . 

Gateshead 

The  Marley  Hill  Coal  Company. 

20 

Cambois       -         •            -        - 

Blyth          -          -            -        . 

Cowpen  and  North  Seaton  Coal  Company. 

91 

Choppington      -            -            - 

— "         ".         " 

I^mbert,  Nicholson,  and  Company. 

S3 

CoanWood           *            -        - 

Haltwhistle            -           -        - 

Wilson  and  Cmwhall. 

93 

Cox  Lodge 

Newcastle 

Joshua  Bower. 

94 

Cramlington,  East    .         .        - 

»           _         .           .        . 

Lamb,  Potter,  and  Scott. 

25 

Cramlington,  West 

„                ... 

Lamb,  Maud,  Taylor,  and  Company. 
Cowpen  and  North  Seaton  Coal  Company. 

96 

Cowpen        -           ... 

Blyth           .... 

97 

Dand's,  or  Togston,  N.  - 

Acklington 

Cowan  and  Company. 

38 

Derwent      -     ^  -            -        - 

Medomsley,  Gateshead 
Annfleld  Plane,  Gateshead 

Consett  Iron  Company. 

29 

Derwent,  South  - 

Dickinson- and  Company. 

SO 

Dinnington    .       -           -        - 

Near  Newcastle     - 

J.  Bowes  and  Partners. 

31 

East  Castle 

Medomslev.  Gateshead  - 

Bainbridge,  Kissop,  and  Company. 
Consett  Iron  Company. 

32 

Ebchester     -         -           -        - 

»»                 >»             ■       " 

33 

Eden      - 

»                               M                   "                     *" 

>»                 i> 

34 

EUwick        .         .            .        - 

Newcastle    -         .           -        - 

Elswick  CoDiery  Company. 

35 

Felling     .... 

Gateshead 

Elliot  and  Company. 

36 

Fenhimi       -          -            -        - 

Newcastle    -         -           -        - 

Bainbridge  and  White. 

37 

Garesfield 

Gateshekd 

Marquis  of  Bute. 

38 

Gosforth  and  Killingworth 

NewcasUe    .         -            -        - 

Bowes,  Hutt,  and  Company. 

39 

Green  Side 

Haltwhistle       - 

M.  Thompson  and  Sons. 

40 

HandenHold 

Gate^ead    .         .            -        - 

Messrs.  Joicey  and  Company. 

41 

Harraton    -        . 

Chester-le-Street 

Earl  of  Durham. 

42 

Harton        .          -           -        - 

South  Shields 

Harton  and  Hilda  Coal  Company. 

43 

Heworth    .        .            -            - 

Gateshead 

44 

Holywell,  East       - 

North  Shi^ds 

Hugh  Taylor  and  Company. 
D.  Bum. 

45 

Eittledmm  Kt,  West  Staifley    - 

Near  Newcastle  - 

46 

Kibblesworth 

Gateshead    .         -           -        - 

The  Biarley  Hill  Coal  Company. 

47 

Lambley      -         .            .        - 

Near  Haltwhistle 

M.  Thompson  and  Sods. 

1849 

8.    Yoim. 

Nn 
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APPEin>IX  TO  THB  BBFOBT  OF  COMMITTEB  E. 


No. 

Name  of  CoUieiy. 

Where  situated. 

Owner's  Name. 

48 

LinteHall          '- 

Gateshead    -         ... 

Grooch  and  Company. 

49 

Longhirst     -         •            -        - 
MarleyHill 

NearMorpeth    - 

Bey.  Ed.  Lawsoo. 

50 

Gateshead    -         -           -       - 

The  Marley  Hill  Coal  Company. 

51 

Medgeholme          -           -        - 

Haltifhistle         ... 

M.  Thompson  and  Sonk.. 

^2 

MedomBley       - 

Gateshead    -         -           -        - 

Consett  Iron  Company. 

63 

Mickley        -         -           -        - 

»»                 .           -            - 

Cookson,  Cnthbert,  and  liddeU. 

54 

Mount  Moor     -             -           ^ 

»♦           ~         "           "        ~ 

The  Marley  Hill  Coal  ComiMmy. 

65 

Mount  Pleasant     -           -        - 

MedDmsley,  Gateshead   - 

Consett  Iron  Company. 

56 

Monkwearmouth  -          -            - 

Sunderland  -         -           -        - 

Bell,  Stobart,  and  Company. 

67 

Montagu  Fire  Clay  Pit       -        - 

Near  Newcastle  - 

W.  Ridle>'  Carr. 

58 

Montague  Main     -        - 

Newcastle    -         -           -        - 

William  Benson. 

59 

Netherton    or    Howard's    West 

Hartley. 
Newsham          -             -            - 

Morpeth             .             -            . 

Jackson,  Bean,  and  Steoart 

60 

Blyth         -            .            -        - 

Cowpen  and  North  Seaton  Coal  Company 

61 

North  Seaton 

»         -            -            -            - 

9f                                      "     .      '                            " 

62 

North  Wylam    -            -           - 

Wylam-on-Tyne    -           -        - 

Boot.  Dunn. 

68 

Ouston       -           -            -        - 

Gateshead 

Hunt,  Perkins,  and  Company. 

64 

Pontop     -          -            -            - 

>»         ~           "           ■        ~ 

The  Marley  HiU  Coal  Company. 

65 

Radcliffe    -            -            -        - 

Acklington         ... 

Harrison,  Carr,  and  Company. 

66 

Saint  Hilda         -            -      .      - 

South  Shields 

Wood,  Blackett,  and'Conipany. 

67 

Seaton  Bum           -            -        - 

Newcastle  -        - 

J.  Bowes  and  Partners. 

68 

Seaton  Delaval    -          .            - 

North  Shields 

Lamb,  Bnrdon,  and*  Company. 

69 

SeghiU        -           .            -        . 

NewcasUe 

J.  Laycock  and  Company. 

70 

Sheriffffill        -       .    - 

Gateshead    -         -           -        - 

B.  Forster  and  Company. 

71 

Shipcote    -           -           -        - 

»                  ... 

The  Marley  Wd  Goal  Company. 

72 

South  Medomsley 

Medomsley             -            -        - 

Muschamp,  Bainbridge,  and  Company. 

73 

South  Moor  -        -            -        - 

Chester-le-Street 

Hedley  and  Bell. 

74 

Springwell          .            -            - 

Gateshead    -     .    -            -        - 

The  Marley  HiU  Coal  Company. 

75 

Stanley,  East 

Chester-le-Street 

J.  Joicey  and  Company. 

76 

Stella     - 

Gateshead    -         -           -       - 

A.  Potter  and  Company. 

77 

Tanfield,  East         -           -        - 

J.  Joicey  and  Company. 

78 

„        Lea      - 

»           -  •       -  • 

*>                                9> 

79 

„        Moor       -           -        - 

>i        "         " 

W                               W 

80 

Team  (Eighton  Moor)   - 

w                      -                -                     -              - 

W.  W.  Burdon. 

81 

Throckley     -        -            -        - 

Newcastle          *            .           . 

B.  Stephenson  and  Son. 

82 

TyneMain         -           - 

Gateshead    -         -           -        - 

George  Elliot  and  Company. 

83 

Townley    -           -            - 

»                 -           -           - 

A.  Potter 'and  Company." 

84 

Togstone  -         -            - 

Acklington             -            -        - 

W.  W.  Bnrdon  and  Company. 

85 

Urpeth        -           -            .        - 

Chester-le-Street 

Hunt,  Perkins,  and  Company. 

86 

Usworth    -        .            -           - 

Washington  Station 

NewcasUe           ... 

Jonassohn  and  Elliot 

87  ' 

WalbottJe     -         -           -        - 

R.  0.  Lamb. 

88 

Walkpx      -        .           -            - 

ft           "         -           ■        - 

N.  Lambert  and  Company. 

89 

Washington  Station 

Bell,  Kimpster,  and  Company. 

90 

WestSleekbum  -          -            - 

Morpeth    -            -           -        . 

Bedlmgton  Coal  Company. 

LA]n>BALB  COLLXBRIES  IN  NORTHUMBBBLAXD  AND   KORTH  DtTBHAM  InSPBOTOB'B  DiST&IOT. 

J.  Morrison  and  Company. 
Henderson  and  Coimifmy. 
James  Temple  and  Company. 
Het^deraon  and  Company. 

John  O.  Scott  and  Company. 

Cochrane  and  Com^any^ 

Scremerston  and  Shoreswood  Coal  CompaBy. 

N.  Grace  and  Company. 

Jos.  Armstrong. 

S.  Forster. 

John  Straker. 

Thompson  Osborne.  .  • 

S.  Salisbury. 

Messrs.  Humble. 

Scremerston  and  Shoreswood  Coal  Compaay. 

Snaith,  Son,  and  Ha«tewelL 

Mai!chione6s  of  Wa^erfbrd. 

Walton  and  Cowper. 

William  Benson. 

Messrs.  G.  and  W.  Nicholson. 

—  Brown. 

Scremerston  and  Qhoi^wood  Coal  Company. 

Joseph  Armstrong. 

Tlw>s.  Snaith.* 

H.W.Watson. 

William  Walker. 

Thos.  Bates.  ! 

Duke  of  Northumberland. 

Grace  and  Tone. . 

Strutt  and  AUan. 

Salisbuiy  and  Compcny. 

E.  O.  Tiegelles. 

ElizabethBewick. 

R.  G.  Seed. 

Jas.  Temple. 

J.  F.  Tone  and  Company.      '  i 

Turner  and  Xonng. 

John  Johnson.  .  ,. 

Mofsnu  Johj^n.  , , 

Jas.  Temple.        '.""./"."'- 

R.  Simpson.        -      ; 


1 

Acomb     .         - 

« 

Newcastle 

2 
3 

4 

Banks,  Morpeth     - 

- 

Morpeth      - 

11            >i       • 
Baicombe    -        - 

« 

Hexham      - 

5 

Bar  Moor, 

6 

BenweU  (Delaral) 

. 

Newcastle    - 

7 

Benwell,  South      - 

- 

»     " 

8 

Berwick  Hill      - 

- 

Berwick 

9 

Bog  Hall     - 

- 

Ponteland 

10 

Bows  Hi]] 

. 

Bellingham - 

11 

Broad  Oak. 

12 

Callerton      - 

. 

Newcastle 

13 

Christin  Bank    - 

. 

Berwick. 

14 

Churm       -            .        .    - 

_ 

Morpeth       . 

15 

Cowden    - 

- 

Hexham 

16 

Doddington  -        - 

- 

Wooler 

17 

Eltringfaam 

- 

Gateshead 

18 

Etal         -             .           - 

- 

Wooler 

19 

FeUEnd  -     »  - 

. 

Haltwhistle 

20 

Ford  Moss     -        -            . 

. 

Wooler 

21 

FaUowfield 

_ 

Hexham 

22 

Four  Stones  - 

« 

»            " 

S3 

Framlington 

. 

Felton    - 

24 

Gray  Mare    - 

. 

Hexham 

25 

Greenlaw  Wails   - 

►. 

Berwick    - 

26 

Gunnerton     -        - 

„ 

Hexham 

27 

Haltwhistle  and  Fell  End 

_ 

Haltwhistle 

28 

Hamsterley         -           -   . 

. 

Gateshead    - 

29 

Hedley      - 

. 

w              ~                * 

30 

Heddon    -         - 

.. 

Newcastle    - 

31 

Ingoe 

_ 

Matfen     - 

32 

Eirkheat<m 

- 

Belsay 

33 

L^netrope     -        - 
Licliar     ... 

- 

34 

„ 

Lowick    - 

35 

Lowick      -            -            - 

_ 

Berwick 

36 

Medomsley  Edge  - 

. 

Near  Medomsley 

37 

Mickley  Bank        - 

. 

Prudboe    -    . 

38 

Newtonron-the-Moor      • 

- 

Felton    - 

39 

Netherwitton 

. 

Rothbury  - 

40 

Plashetts    ->        - 

. 

Falstone 

41 

Puestwick      - 

_ 

Ponteland  - 

42 

Prudhoe 

»_ 

Prudhoe    - 

43 

Preston      - 

. 

North  Shields 

44 

Rothbory         -             - 

- 

Rothbury 

45 

Ryton 

- 

Gateshead    - 
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No. 

ITweofCoUiery. 

Where  situated; 

Owner's  Name. 

46 

Sootswood  Fire  Claj  Drift 

Newcastle           -            -           - 

J.  Bobson. 

47 

Berwick      -         -           -        . 

Johnson  and  Carr. 

48 

ShUbotfle     -         -           -        . 

Alnwick 

Messrs.  Taylor. 

49 

Booth  Tyne        -           -            - 

Haltwhiftle-         -           -        . 

Snaith  and  Hastwell. 

50 

TaDdngtcm    -        -           -       - 

Berwick             ... 

Scremerston  and  tihoreswood  Coal  Company. 

51 

Townhm  -        -           - 

»>            -          -           -        - 

M                                             )}                                        }) 

5S 

WhioUbun    «-        -           -        - 

Qftteshead          ... 

Jas.  Snowball. 

58 

WiddxiagtOD      ... 

•  >r             ■•             "               •          • 

Wm.  Barkus. 

54 

Winlaton     -          -            -        -' 

»          "           " 

Cowan. 

55 

,,                  w            ■           •. 

»             -             "               "  '        " 

G.  Bamsay. 

Ashy        .... 

CUMBERLAND. 

1 

Workington        -           -      • 

S 

Aspatria  (Brayton  Domain) 

Aspatria      - 

. 

3 

Bronghton  Moor     -          -        . 

Maryport 

- 

4 

Camerton           ... 

Workington 

- 

5 

QeatorMoor 

Whitehaven 

- 

6 

Clifton    ...           - 

- 

7 

Crossb^>    .        .   . 

Maryport    -        . 

- 

8 

Dean  Moor        .           -           . 

w                      "             ~                    " 

- 

9 

Deatlittm     -         w           .        . 

»           "             " 

- 

10 

SUei^roagh     - 

If               .         -              - 

. 

11 

Flimby      ...        - 

»»         "            " 

- 

12 

Frismgloii        - 

Whiteharen  -        - 

- 

18 

Oilcmix'-    -           *            -        - 

Workington 

- 

14 

Gillhead   .... 

Maryport 

- 

15 

Grey  (SodClien 

jj        -        ^ 

- 

16 

Hsnington 

Harrington    -       • 

- 

ir 

Limepitts--.         -           .        . 

Maryiport 

- 

18     • 

Melgnunfits       - 

Workington  -        - 

- 

19 

Miiibftnks    .       >         .      . 

Maryport 

- 

so 

Naw<ffth  ColMerMs 

Milton,  Carlifde      - 

- 

21 

Ottetbum    '-•       - 

Dnrham    -         -           .     . 

_ 

22 

St.  Helen's    -    -            - 

Maryport    - 

- 

23 

SeatowMoor 

If        "         " 

- 

24 

Threaptwaite     ... 
Whitehaven           -           .        . 

Whitehayen 

- 

25 

II 

- 

28 

W^yridBgwn      - 

Woikington 

- 

Irving  and  Company. 

John  Harris's  representativeF. 

Mrs.  Mary  Hams. 

Cook  and  Company. 

Whitehaven  Hematite  Iron  Company. 

I.  and  W.  Fletcher  and  Company. 

St.  Helen's  Collieiy  Company. 

Mrs.  Percival. 

John  and  Thos.  Walker. 

J.  Harris's  representatives. 

Wilson  and  Company. 

Miisgrave  and  Company. 

Gilcmix  Colliery  Company, 

Lucock  and  Carlton. 

Trustees  of  late  John  Harris. 

Bain,  Hair,  and  Fsterson. 

J.  Harris's  representattves. 

Fletcher  and  Company. 

J.  Harris's  representatives. 

M.  Thomson  and  Sons. 

St  Helen's  Colliery  Company.* 

II         *      .      ■     w 

Ainsworth  and  Hartley. 
Earl  of  Lonsdale. 
Irving  and  Company. 


SOtJTHBBN  DIVISION  OF  DURHAM. 

Injector,  J.  J.  ATKUfSON,  Chilton  Moor,  Fence  Houses,  in  1869. 
James  Wilus,  in  1871. 


1 

Annfield 

2 

BrooMS  (Conside) 

3 

Bumhofie 

'i4 
5 

Charla^          -     . 

6 

Chesfhw  Moor     . 

7 

Craghead'- 

8 

Ihrrbm  Grange 

9 

Edentlrift. 

10 

Edmondsley  (East) 

11 

FindonHill    - 

12 

Framwellgate  Moor 

18 

HolvHide... 

14 

Iveston 

15 

16 

Pela,w,  Sputh 

17 

Feltott    - 

18 

Pelton,  NorA  . 

19 

Pelton,We8t      «.. 

20 

Fontop,  South 

11 

SacristoD 

22 

South  llaor 

28 
24 

8tanley»West 
SouthT^mfteld  . 

25 

Twiad- 

26 

Waldridge 

1 

Belmont           -  •    . 

2 

Bonm'Moor 

3 

Brancepeth,  North 

4 

BrassiOe 

5 

Broomside 

6 

Cocken 

7 

Durham;  CM 

l> 

Elemore 

9 

Eppleton  - 

10 

Frankland 

1.1 

Graiige,  Keepier 

-la- 

Hetton 

id 

„  "  North     *- 

14     •' 

15 

Has#«ll 

16 

Houghall 

17 

HonghtaiHle-Spring 

District  of  7^. 
Lanchester      .  . 


Durham    - 
Chester.le-Street 


Durham     - 

ChesterJe-Street 
Durham - 

Ch«ster-le-Street 


Fontop  - 
Durham     . 
Fontop 

Chester-le-Street 


Wear  and  Seaham  District 
Dnriiam 


Hetton 

Durhanfli     . 

II     - 
Hetton       -' 


I 


Durham    - 


Nn  2 


Hedley  Brothers  andFartners  (sinking)* 

Consett  Iron  Company. 

J.  Townley  and  R.  Fletcher* 

Sowerby,  Phillips,  and  Company. 

Elliot,  Hunter,  and  Company.  ' 

Sowerby,  FhiUips,  and  (yompany. 

Hedley  Brothers,  and  Partners. 

Earl  Vane. 

Consett  Iron  Company. 

S.  Tysack  and  Company. 

Morgan  Robinson  and  Company. 

Earl  Vane. 

Hedley  Brothers. 

Ck>nsett  Iron  Company. 

W.  Hunter  and  George  EUiot,  M.F. 

Perkins  and  Compaiiy. 

Lord  Dunsany  and  Partners. 

D.  Bum. 

J.  Joicey  and  Company. 

H.  Ritson  and  Brothers. 

Hunter  and  Elliott 

Hedley.  Morrison,  and  Ompany. 

David  Bum. 

J,  Joioey  and  Company. 

>* 
Sowerby,  Philipps,  and  Oimpany. 


C.  and  W.  BeU. 
Earl  of  Dnriiam. 
Snowball  and  Ckmipany. 
Earl  of  Durham. 
Charles  BelL 
Earl  of  Durham. 
EarlTane. 
Hetton  Coal  Company. 

II 
Earl  of  Durham. 
H.  Morion  and  Company. 
Hetton  Coal  Company. 
Forster  and  Company. 
North  Hetton  Coal  Company, 


Haswell  and  Shotton  Coal  Company  (Limited). 
Joseph  Love. 
Earl  of  Durham". 
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APPENDIX  TO  THB  REPOBT  OV  OOHHITTEB  B, 


No. 


Name  of  Colliery. 


Where  situated. 


Owner's  Name. 


18 

Keepter  -            -           -            - 

Durham     -           -           -       - 

Jno.  Thwaites. 

19 

Lady  Durham        -            -        - 

>i     "           "•           " 

Earl  of  Durham. 

20 

Lamh>7           -            - 

tf        "           "           ~        " 

ft 

21 

Little  Town        -            - 

»i     "           *           • 

9$ 

22 

Morton  or  Dalton 

Sunderland     -           - 

Forster  and  Company. 

23 

Newbottle 

»>        "           "           "        " 

Earl  of  Durham. 

24 

Penshcr          -            - 

»i            *■            " 

George  Elliot  and  Company. 

2> 

Pittington           -            -            - 

Durham     -           -           -   •    - 

North  Hetton  Cool  Company. 

25 

Kainton         -            - 

»            ~            • 

Earl  Vane. 

27 

Ryhope             .            -              - 

Sanderlaud         -            -            - 

Ryhope  Coal  Company. 

28 

Shincliffe 

Durham          -           - 

Joseph  Love. 

29 

Seaham           -            - 

Sunderland         -           .           . 

Earl  Vane. 

80 

•Seaton        -            -            -        - 

>»        "           "           ~        " 

» 

31 

Shcrbom  HUl   - 

Durham         -            - 

Earl  of  Durham. 

32 

„        House 

»»        ~           "           "        " 

>f 

33 

Silksworth            .            -          - 

Sunderland         ... 

Earl  Vane  (Sinking). 

34 

Whitwell 

Durham         -            - 

J.  M.  Ogden. 

1 

2 
3 
4 

rj 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
•29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 

56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
B9 
70 
71 

7« 


Adelaide 
Auckland  Park  -   ' 

„        St  Helens 

„.       West 
Bitchbum 

„        Middle 

„        North 

„        West    -- 
Binchester 
Bishop's  Close    - 
Black  Boy      - 
Black  Prince 

Bowbum,  West  Hetton     - 
Bowden  Close    - 
Bowes,  Cockfield 
Braneepeth 
Brancepeth  (New) 
Brandon 
Butterknowle 
Byers  Green 
Castle  Eden 
Cockfield  Fell    - 
(3old  Knot  (Whitfield)     - 
Constantine    - 
Copley       -  -  - 

„      New 
Comsay 

Ck)xhoe,  West  Hetton     - 
Crook      .  -  - 

Crowtrees,  West  Hetton     - 
Deanery 
East  Howie 

Eldon,  or  South  Durham  - 
Ehn  Park 
Esh    - 

Etherley  (Old)     - 
Evenwood 
Ferry  Hill      - 
Gordon  House    - 
Greenhead 
Hamsteels 
HargUl       - 
Hedley  Hope    - 
Heugh  Hall,  West  Hetton  - 
Hunwick 
Hett 

Inkemiann 
Job's  HiU 
KeUoe,  Old 
Kelloe  South  (Coxhoe).    - 

H      Town     - 
Lands       .  .  - 

Leasingthome    - 
Low  Bitchbum  (lliistle  Flat) 
Ludworth 

Marshall  Green 

Newton  Cap 

North  End      - 

Norwood 

Oakenshaw 

Pase  Bank     - 

Baby  New 

Kailey  Fell     - 

Roddy  Moor 

Rodridge "  - 

RoughLea     . 

Shildon  Lodge    - 

Shotton     -  -  - 

South  Durham  - 

Spennesnnoor 

Storey  Lodge    - 

Stanley  • 


Tees,  Hartlepool,  and  Stockton  District. 
Auckland 


Tawhiw     - 

Ferryhill 

Crook 

Cockfield 

Willington 

Durham 

Cockfield 
Auckland 
Ferryhill 
Cockfield 
Crook 

Cockfield 


Fenyhill 
Auckland 
FerrjrhiU 
Darhngiton 


Ferry  Hill 
Darhngton 

>» 
Auckland 
Darlington 

Fenyhill 
Darhngton 
FernrhUl 
Auckland 

Ferryhill 

»» 
Hartlepool 
Darlington 


Ferry  mil 

Darlington 

Auckland 

Cockfield 

Darlington 

Durham 

»> 

Auckland 

M 

Darlington 
Hartlepool 
Auckland 

»» 
Durham 
Auckland 
Ferryhill 
Darlington 
Auckland 


Joseph  Pease  and  Company. 

Black  Boy  Coal  Compviy. 

Joseph  Pease  and  Company. 

Bolckow,  Vaughan,  and  Company  (liaulad). 

Strakers  and  l^ve. 

George  Pears  and  Company. 

H.  Stobart  and  Company. 

Thomas  Snowdon. 

Hunwick  and  Newfield  Coal  Company. 

Weaitlale  Iron  and  Coal  Company. 

Black  Boy  Coal  Company, 

Weardale  Iron  and  OmX  CompaBy, 

J.  Morrison  and  Company. 

Joseph  Pease  and  Company. 

J.  Hedley  and  Company. 

Straken  and  Lore. 

Messrs.  Cochrane  and  Company. 

Strakers  and  TiOye. 

Trustees  of  W.  Lake  Pratman,  deceaasd. 

Bolckow,  Vaughan,  and  Company  (JJmM)f 

William  Cook. 

Summerson  and  Company. 

W.  H.  Wooler. 

The  Weardale  Iron  and  Coal  Company. 

Trustees  of  W.  L.  Prattman. 

Thomas  Vaughan. 

Ferens  and  Love. 

J.  Morrison  and  Company. 

Chapman  and  l^orson. 

Jas.  Morrison  and  Company. 

Joseph  Pease  and  C!ompany. 

East  Howie  Coal  and  Fire  Brick  Company- 

Smithson  and  Company. 

C.  Bainbridge  and  Company. 

J.  Pease  and  Partners. 

Henry  Stobart  and  Company. 

Thompsons  and  Garbutt 

J.  Morrison  and  Company. 

W.  Hedley  and  Company. 

Snowden  and  KelleCt. 

Johnson,  Reahy,  and  Johnson. 

W.  Wooler. 

Taylor,  Smith,  Bnrthers. 

J.  Morrison  and  Company. 

The  Hunwick  OmI  Company. 

Bell  Brothers. 

Ferens  and  Love. 

J.  Pease  and  Company. 

M.  Forster  and  Company. 

J.  Morrison  and  Company. 

M.  Forster  and  Company. 

H.  Stobart  and  Company. 

Black  Boy  Coel  Company. 

John  Shiup.  ^, 

London  Steam  Collier  and  Coal    C?<****P^' 

(Sinking.) 
G.  Pears  and  Company. 
H.  Stobart  and  Company, 
Simpson  Walker. 
W.  Hedley  and  Company. 
Strakers  and  Loye. 
BeU  Brothers. 
Thompson  and  Garbutt 
H.  Stobart  and  Company. 
Joseph  Pease  and  Company. 
Not  in  work. 

EL  Stobart  and  Company.  '^sdy 

Bolckow,  Vaughan,  and  Company  (I«i*^' 
Haswell  and  Shotton  Coal  Company. 
Owners  of  South  Durham  Colliery. 
R.  S.  Johnson  and  Company. 
Thompson  and  Garbutt 
J.  Pease  and  Ckmipany. 
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No. 

NuneofColIieiy. 

Wbm  situated. 

Owner's  Name. 

73 

Thoniley           -           -            . 

FerryhUl 

London  Steam  CoUiery  Company. 

74 

Thoniley  {Thiphw) 

Tow  Law 

•  Weardale  Iron  and  Coal  Company. 

75 

Thrislington     ... 

FenryHin 

J.  Morrison  and  Uompany. 

76 

Tindale- 

Auckland 

Sir  C.  F.  Maclean. 

77 

Towlaw  (Blaek  Prinee)     - 

DarlingUm        ... 

Weardale  btm  and  Coal  Company. 

78 

Towlaw  Drift  -           - 

»        "            "           "        "* 

Thomas  Snowdon. 

79 

Trimdon 

Fenryhill 

T.  Wood  and  Company. 

80 

„       Gnnge 

n          '               •                "           " 

M.  Foster. 

81 

Todhoe      ...           -        - 

n      " 

Weardale  Iron  Compony. 

88 

Tundale 

w           "               .               .          . 

BeU  Brothers. 

83 

Ushaw    -           -           -           - 

Ferens  and  Lotc. 

84 

Vanes  Hartley 

Cockfleld 

R.  Summerson  and  Company. 

85 

Waterhoofles  (Bmidim)  " 

Auckland 

Joseph  Pease  and  C<Hnpany. 

86 

Weiterton        -           -             - 

Darlington         ... 

Black  Boy  Coal  Company. 

87 

Whitelee 

Auckland        -           - 

Botekow,  Vaughan,  and  Company. 

88 

Whitworth      -           - 

Darlington           ... 

R.  S.  Johnson  and  Company. 

89 

Williiigton,  Sunny  Brow    . 

w              •                   • 

Strakers  and  LoTe. 

90 

Wingate  Giange 

Ferryhill            -             -    *       - 

J.  GuJley's  Executors. 

91 

WittoQ  Flurk      -            -           . 

Darlington      ... 

Kirsop  and  Company. 
Sir  C.  F.  MacLean,  Bt. 

98 

WoodhoQM  Close      ... 

Auckland 

93 

Woodifield,  Crook 

»           "            • 

Botekow,  Vangban,  and  Company  (Linnled). 

94 

Wooley            ... 

Crook    ..  -           -           -        - 

J.  Pease  and  Company. 

LANDSALB  C0LLIEBIE8  IN  THE  SOUTH  DURHAM  INSPECTION  DISTRICT. 


1 

Carterhome 

. 

Witton-le-Wear             « 

Henry  Chayter. 

3 

Crake  Scarr 

te 

Cockfield               -           .       . 

J.  Hardy  and  Company. 

3       • 

Blvct      -           -            - 

• 

Duiham 

T.  Crawford. 

4 

^   .-    .-    . 

- 

Cockfield               .    ^       . 

John  Hardy. 

5 

- 

Durham             ... 

Roger  and  John  Halliday. 

6       • 

HiU  Top 

- 

»>          *           -           .        - 

tf 

7 

Howden 

- 

Crook    -           ^           .           . 

G.  Hutchinson  and  Company. 

8 

Woodland  FeU       - 

- 

Cockfield   .           .           .,       . 

Thomas  May  and  Son. 

YORKSHIRE. 
HM,  Inspector^  "Fvlavk  N.  Wuudbll,  Sandal,  Wakefield. 


1 

Cnllingworth     > 

- 

s 

Denholme 

- 

9 

. 

. 

4 
5 

Shipley  Moor 
Wilsden 

" 

I 

Agnes       - 

. 

8 

Bkcker  Main     - 

- 

3 

. 

4 

Charoh  Lane  (Dodworth) 

. 

5 

Darfield 

6 

Darley  Main 

- 

7 

Darton 

- 

8 

East  Oawber 

. 

9 

Ellis  Laith 

- 

10 

Edmund's  Main 

. 

11 

Gawher  Hdl      - 

. 

18 

Haigh 

- 

13 

HaU  Boyd  (Silkstone)    - 

- 

14 

High  Road  and  Blaeear     . 

. 

15 

High  Stile 

- 

16 

Hoyhmd  and  Elseoar 

- 

17 

Lund  HiU 

. 

18 

Moor  House 

. 

19 

MonkBretton    - 

• 

30 

Mount  Osborne      - 

- 

31 

New  Gawher  Hall 

. 

88 

North  Gawher 

- 

38 

Oaks      - 

- 

84 

Old  Mill    . 

. 

85 

Old  Silkstone     - 

- 

86 

Old  Silkstone  Main 

- 

87 

Pinder  Oaks       - 

- 

88 

Rockley  Coal  and  Ironstone 

- 

89 

Silkstone  Fan    < 

. 

30 

Silkstone  Main      - 

. 

81 

Silkstone  New,  or  Higham 

- 

88 

Swaithe  Main 

- 

33 

Strafford 

- 

84 

Victoria    - 

- 

85 

West  Gawher     - 

- 

36 

West  Silkstone      - 

. 

37 

White  Hill  or  Penny  Pie  (Dod- 

38 

worOi). 

39 

WhaxncliffB  Silkstone 

. 

40 

Willow  Bank     - 

- 

41 

WomhwdlMain    - 

. 

48 

WooUey            -     •      - 

- 

41 

- 

1 
3 
3 

Allerton 

- 

AycixfieHiU(HQrton)  - 

. 

4 

Bolton  Wood 

- 

Bfaigley 


Bamaley 


Bradford 


Nn  3 


Edward  Townsend. 
Townend  Brothers. 

Briggs  and  Sons. 
Wood  and  Son. 

WiUiam  Day. 

Blacker  Main  Coal  Company. 

Henry  Lodge. 

Messrs.  Charlesworth. 

Darfield  Main  Coal  Company. 

Croft  and  Company. 

Darton  Coal  Company. 

Craik  and  Company. 

Leather  and  littlewood. 

Mitchell  and  Company. 

Messrs.  Greaves, 

Fountain  and  Son. 

Haynes  and  Company. 

HaU  and  Company. 

High  Stile  Coal  Company. 

Wells  and  Company. 

Lund  Hill  Coal  Company. 

Fountmn  and  Soil 

Monk  Bretton  Coal  Company. 

William  Day. 

Stuiges,  Paley,  and  Company. 

Thorp's  Ezecnton. 

Barber  and  Company. 

William  Day. 

R.  C.  aarke. 

Cooper  and  Company. 

Croft  and  Company. 

Cooper  and  Company. 

Adshead  and  Companyi 

G.  Howarth. 

Messrs.  Charlesworth. 

Mitehell  and  Company. 

Straffixrd  Coal  Company. 

Sutcliife  and  Company. 

Henry  Durden. 

Kirsop  and  Bainhridge,  Brothers. 

Messrs.  Greaves. 

Whamcllffe  Silkstone  Coal  Compnny. 

Thofj/s  Ezeentofs. 

WombweU  Main  Coal.  Company. 

WooUey  Coal  Company. 

Cooper  and  Company. 

Bowling  Iron  Company. 
Wood  and  Son. 
Rushworth  and  Company, 
Handforth  and  Company 
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No. 

Name  6f  GoUieiy. 

Where  situated. 

Ownco's  Ame. 

5 

Booth  Holme  Wood 

Bradfoid 

HoUiday  and  Cleugh. 

6 

Bowling     -            - 

»»                  -           -           - 

Hird,  Dawson,  and  Hudy. 

7 

99                                  "     ,                " 

»»          ■           ■           ~        " 

Joseph  Beanland. 

8 

>f                   ■                      ~                     "              " 

w                              -                  -                  - 

Bowling  Iron  Company. 

9 

f»                                   -                     -                     - 

»                 "                   "                   *             " 

E.  Git&s. 

10 

Bwdford    -            -           -       ^ 

»                          -                -                - 

Bowling  Iran  0>mpany. 

11 

Broom  Hall        -           .            . 

1            >»                 *                   ~                   "             ~ 

Thomas  Pitts. 

IS 

Bunkers  Hill          -            -        - 

1  •    „ 

Bowling  Iron  Compao jr. 

18 

Cleckheaton       -            ^           . 

»  ,        -            •            "        • 

II                       99 

14 

>»                     -           -        - 

>»                       -              -              - 

Hud,  Dawson,  and  Hardy. 

15 

Clifton               -           -           - 

99                    "                      •      *               »               - 

It "           *  It 

16 

Cotton  Hole  (North  Bierley)     - 

M                                   -                     -                     - 

B,  Ci^lingham. 

17 

Cutler  Height     - 

>»                   " 

Hird,  DawwMi,  nd  Hurdy. 

18 

Dog  Lane              -           -       - 

»J                                   -                     -                     - 

G.  Mortimer. 

19 

Eccleshill 

»                   "                     "                     ~              *" 

Thomas  Tomlinaon. 

80 

Haycliffe  Hilt  (Horton)     - 

99                                    -                       -                      - 

John  Bottomley. 

81 

Heaton               -           - 

ft                    "                      "                      "               " 

Briggs  and  Sons. 

28 

„      (Shipley)    -           -        . 

>»                                     -                       -                      - 

George  Heaton. 

23 

HofaneBank      -           .           . 

t>            -             "             "7 

Hird,  Dawson,  and  Hardy. 

24 

Hunsworth             -            -        - 

i»                      -             ..             - 

Bowling  Iron  Company^-  -■■'■' 

25 

Laister  Dyke      -    ' 

»>            "             "             "         ~ 

Joseph  Clifie  and  Son. 

26 

little  Horton         -           -        - 

»                      -             —             — 

Charles  North.    - 

27 

North  Bierley    - 

»            "             "             "         " 

Bowling  Iron  C!ampany. 

28 

»»  •                  ""           "        " 

»                      -             -             - 

Hird,  DawsoOf  and  Hardy. 

29 

North  Cliff 

»i            " 

Shipley  Fire  Clay  Company. 

80 

BockweU  -           -           -       . 

i>       ^              ~             "             " 

Smith  and  Company. 

31 

Soholes  '        ^           - 

9*                    "                      "                      "               ~ 

Hird,  Dawson,  and  Hardy. 

32 

Seventeena  (Clifton) 

»                                     -                      -                      - 

Bowling  Iron  Company. 

38 

Shelf      -           -           •           . 

M                    "                      ~                      **               " 

34 

n                  -                -                 -           - 

»            •                      "                      "                      ^ 

Bowling  Iron  Company. 

35 

Shipley  '            .            -            - 

»                    "                      -       .               -               - 

Airedale  Briok  and  Tube  Cornpny. 

86 

Shipley  Moor        -<         .       . 

»>             ■                        •"                      " 

William  Frith.  -                                 ^ 

37 

Smedles(Bnrting)-       -   . 

„•             --             --! 

John  Crowthar. 

88 

Thornton               -           -        - 

>»                 '                  - 

William  Hlingworth. 

39 

f>                   -           -           - 

>>                   *                     "                     "              ~ 

Wood  and  Son. 

40 

„        Road       -           -        - 

»                                   "                     ~                     ~ 

Charles  North. 

41 

Tong  Street 

»                   •                     "                     ■*              " 

£.Gittiii0. 

48 

Tong         -            -            -        - 

>»                                    .                     -                     - 

Hird,  Dawson,  and  Hardy. 

43 

M                " 

»                   -                     -                     -              - 

Bowling  Iron  Company. 

44 

t»                        "                      ~                      ~               ~ 

>»                                   -                     -                     - 

S.  Broadbent, 

45 

Wlbaey 

ft                   "                     "                     ~              " 

Charles  North. 

46 

Wike         -           ..           -        - 

»>                            *                            ~                     " 

Hird,  Dawson,  and  Hacdy. 

1 

Babes  in  the  Wood 

Dewsbury  -            -.          -        - 

Cfawshaw  and  Blakeley. 

2 

BaUey       -            -           -        - 

»             •      "            "           " 

James  Critehley. 

3 

Begffarington  (Hartshead^ 

>»          " 

E.  Crowther  and  Company. 

4 

Bunkers  Hill  (Whitley)     - 

w                                 -                    -                    - 

Jessop,  Halhis,  and  Pindlesden. 

5 

Calder  (Mitfield) 

»              ~                "                "           " 

Charles  Wheatley. 

6 

Chiekenley  Heath 

>»                       -              -              - 

Crawshaw,  Bhikeley,  and  Company- 

7 

Combs  (Thomhill)  .      - 

9%                    "                      "                       •               ~ 

Capt  Joshna-C.  Ingram. 
John  Holliday  and  Brothers. 

8 

Cross  Bank  (Batley) 

>»                                     -                       -                      - 

9 

Dewsbury  Bank 

>»                    "                      ~                      "               ■ 

Crawshaw  and  Blakeley. 

10 

Dewsbury  Moor     -           - 

«                                     -                      -.                      - 

Wroe  and  Company.    . 

11 

9*                          -                      -                      - 

»»                    ~                      -                      "               " 

Messrs.  Hai^. 

12 

Dogloach 

Fftlhouse  (Whitley) 
Gregory  Spring  (Mirfield) 

»»                                     -                      -                      - 

Crawshaw  and  Blakeley. 

13 

»                    ~                      *■                      "               " 

Joseph  Bedford. 

14 

f>                                     -                       -                      - 

J.  Sheaid. 

15 

Hartshead          - 

»>                    "                      ■                      ~               ~ 

Hird,  Dawaon,  and  Hardy. 

16 

Heeley  (Briestfield) 

M                                   -                     .                     - 

Hamath  Fell. 

17 

HaggWood       - 

»                   •*                     ■                     ~              " 

Charles  Wheatley. 

18 

Hopton      -            -           -        - 

99                                    -                      -                      - 

Joseph  Shea  rd. 

19 

Hostingley  (Thomhill)  - 

Ings  (Thomhill)    -            -        - 

M                    "                      ~                      "               " 

Capt  Joshua  C.  Ingluun. 

80 

M                                     ~                      -                   .  - 

ft  ■          tt*       ' 

21 

LuieDyehouse  -         '  - 

J.  Whitley. 

22 

Ledgard  Bridge  (Mrficld) 

>»         .                           '             *        " 

Charles  WheatWy. 

23 

Liversidge             -           -        - 

>»                    "                      ~                      ~               ~ 

Dayid  Wroe  and  Company. 

24 

MfffieldMoor    - 

>»                                     -                      —                      - 

Messrs.  Marriott 

86 

Northorpe  (Mirfield) 

Benjamin  Barraclough. 

86 

Park  Farm 

»                                   -                     -                     - 

Park  Coal  Company. 

27 

Rayena  Lodge        ^           -        - 

»                   "                     "                     "              " 

Messrs.  Haigh. 

28 

Soothill 

»t                                   -                     -                     - 

Oawshaw  and  Company. 

29 

IJpper  Oossley 

Warren  House   -           -           - 

•»                   "                     ~                     "              " 

Bei^ssiifai  Barradongh. 

80 

»J                                   -                     •                     - 

Messrs.  Walker. 

81 

Whitley  Wood      - 

M                    '                       ■                      '               " 

Charles  Wheatley. 

1 

Alderscholes  (Thornton) 

TTaKIW^  .... 

^Aicttaei  Jl  earson. 

2 

Bank  Bottom         -           -        - 

>»            "              -              •         • 

W.  H.  Rawson. 

8 

BinnsBottom    -           - 

»                       .              .              - 

HebUethwaite  and  Company. 

4 

Brackens  Lane  End,  (Shelf) 

M                    -                      -    -                -               . 

Topham  and  Gompny. 

A 

Bradshaw  Lane 

»»                                     -                       -                      - 

Spenoer  and  Company. 

6 

OookedLane        -           -        - 

ft                    "                      "                      ■               " 

7 
6 

Dickey  Steel  (Elland)    - 

It                                     -                      -                      - 
>t                    ■                      "                      "               ~ 

Henry  Hawkyard. 
Robinson  and  Company. 

9 

Four  Lane  En^,  Shihden  Dale    - 

99                                    "                       '                      "   . 

John  Cawthrae. 

10 

11 

Harp  Bottoiri  (Queensbury) 

>t*                 -    '                  *                       -               - 
ft                                     -                      -                      - 

Joseph  Metcalfe  aiid  Company. 
Hohnes  and  Hrtt 

12 

Lightoliffe 

f>                    "                      "                      "               ~ 

Barraclough  and  Soni* 
Holt  and  Company. 

18 

Lime  House       - 

It                                     -                      -                      « 

14 

Lower  Shibden    '  -            -        - 

tt                    "                       "                      "               ~ 

John  Lister. 

15 

Mountain  End    -           -           . 

tf                                     •                      •                      - 

-Foster  and  Son. 

16 

Peep  Green            -           -       - 

If                    ■                      "                      "               " 

Sheard  and  <)omi)any. 

17 

Quarry  House    -           -           - 

If                                     -                      -                      - 

Holmes  and  Company. 

18 

QmeeoBbury 

ft                    "           •           •                      "               " 

Joseph  Briggs  and  Sons. 

\' 
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No. 


19 
SO 
21 
22 
33 
24 
25 
26 
27 
28 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

1 
2 
8 

4 

5 

6 

7 

8 

9 

10 

11 

12 


1 
2 
8 
4 
5 
6 
7 
8 

10 
11 
12 
18 
14 
15 
16 
17 
16 
19 
20 
21 
22 
28 
24 
25 
26 
27 
28 
29 
80 
81 
82 
88 
34 
85 
86 
87 
88 
89 
40 


.Ifaihe  of 'Colliery. 


Books  fHippetUme)    - 
.fihawLuie  .  -        - 

Shibdeo  .  -      •     - 

„     Ewr        .         -     •- 
Shipley  Moor     .  :.  . 

Shngden     .       > 
Shugden  Head       -  «        - 

SoUHUl(0¥eiiden>       - 
Swan  Bank  -  -       - 

Thornton  -  «•        -^ 

Box  Ings       - .      -  -        - 

Bradley    .... 
Brockholes 
GaliftfDia  (Shelley) 
Clayton  Conundn  (Clayton  West) 
Cowmes    -  -        - 

Comberworth         -  -        - 

Dnke  Wood  (Clayton  West)      - 
Fieldhottse    -        -     *      - 
Giimescar-  -        - 

Helm  -        *  •         - 

Hollinghoase         -        « 
Kirkheatofli  •*  -        - 

Kirk  Style  (Cnmbenrortfa) 
linfit  -        -  - 

Lockwood  Common 
New  Ground         -  -       *- 

Pease  Close  - 

BedhiU  (Shelley) 
Bowley      *      ,     .       . 
SheUey         .        -  ... 

Shiking  Wood       •        - 
Taylor  HiH  •<  -        - 

Toppit  (Clayton  West)  -    .        - 
Whitley  (Kirkheaton)        - 
Wood     r^      .,    -        -         .  - 

Bamside  (Hepworth)    -    - 
Brickworks  -      '- 

Carr  Wjood  (New  Mills)    - 
FoxhoDse  -  . 
Eulstone  (New  Mills) 
Gatehead  -  -        . 

Hepehaw       -        -  -        . 

Hollin  House  (New  Mills) 
Hepworth      ... 

ThartonsUuDd        -  -        . 

Wood     ,  - 

Ingleton        *        -  -        . 

Adwalton  Moor     -        - 
Allerton  Main      -  -        - 

Astley     .  -  -        - 

Baildon  Moor       -  -       - 

BalaUaya  (Morley) 
Beeston        .         . 


Beyerley  (Armley) 
Borkhill  (BSrkensbaw)       - 
Blue  Hills  Lane  (Wortley) 
Britannia  Main  (Adwalton) 
Brook  House  (Gk>merBal) 
Brown  Moor 
Buahey  (Drighlingtbn^  - 
Calrerley      -        - 
Churwell    -  .        - 


CoUege(Bintal)  - 

Cross  Green- 

Cow  Trees  (Gomersal) 

Dartmouth 

Dean  Hall  (Morley) 

Doles  Woed  (Drighlington) 

Dye  House  (Gomersid) 

EllandBoad 

EUerby  Laate 

Ftemley    -  ■  '     ^ 

Pamlcj  Wood 

Fozhoiea<lieili]ey) 

GaiAxrth  .... 

Gelderd  Boad 

GOdeBBome-       ^  -       . 

GildersomeSlMet 

Green  Man  (Hnnslet) 

Grevill«.^ftafrd6iO 

Hmehills 


Where  aitnated* 


Owner's  Name. 


Hali£Bz 


Hnddersfield 


Holmfirth 


Settle 
Leeds 


Nn4 


Tordoffand  Sons. 

Michael  Stocks 

Holmes  and  Company. 

John  Lister. 

Briggs  and  Sons. 

Michael  Stocks. 

T.  S.  Walsh, 

Lassey  and  Company. 

Swan  Bank  Coal  Bride  Works  Compai^^. 

Briggs  and  Sons. 

Seth  Senior  and  Sons.*     • 

Charles  Wheatley. 

Messrs.  Haigh. 

Matthews  and  Company. 

Norton,  Brothers,  and  Company. 

J.  Sheaid. 

Abel  and  John  Addy. 

Norton  Brothers  and  Company* 

Sdward  Brooke.  - 

Jones  and  Waterhouse. 

Charles  WheaUey.- 

Messrs.  Haigh. 

Messrs.  CardweU.      .      • 

Henry  Bllis  and- Company.  . 

Hey  apd  Carter. 

Executors  of  James  Whitley. 

J.  Sheud.  

Matdiewa  and  Company. 
J.  Sheaid.      -       ,. 
Copley  and  Company.     * 
Messrs.  Haigh. 
Ezeontors  of  James  WhiOiy; 
John  Hargray^  and  Conqmny. 
Messrs.  CardwelL  /  <  »a(  y    - 
Messrs.  Haigh;     •*  /«'    - .  •     .  - 


Hint  and  Lockwwid.'.:^ : 
Uriah  Tiuker,      i 
Charles  Lookwood. 
Mrs.  Wagstafil 
Charles  Lockwood.  — 
Uriah  Tinker.    . 

Hepworth  Lron  Company. 

Uriah  Tinker. 
John  Hatgh. 
Uriah  Tinker. 

Hunter  and  Company. 

William  Bower  and  Brothers. 
Joshua  Bower. 

William  Mid^ey. 

West  Yorkshire  Iron  and  Coal  Compnay. 
The  Famley  Iron  Company, 
Harding  and  Company.-     •' 
-Bird,  Dawson,  and  Hardy. 
W.  H.  Chapman. 
Messrs.  Harrison. 
Beojamin  NordL 
Bairaclough  and  Company. 
Thomas  and  John  TattersalL 
Manston  Coal  Company.-   f^  v 

Newmarket  Coal  Company. 
Woodhead's  Executors. 
Enowles  and  Company. 
Harding  and  Company. 
Hird,  Dawson,  and  Hardy. 
William  Ward. 
The  Eunley*Iron  Company. 
Rhodes'  Executors. 
Bowiing  Iron  Company. 
Rhodes'  Executors. 
William  Ward. 
Bedibrd  and  Company. 
Drighlington  Coal  Company. 
Knowles  and  Company. 
Messrs.  Towler. 
Bowling  Iron  Ccn^pany. 
The  S^mey  Iron  Company. 
A.  Rogers  and  Son.' 
William  Wood," 
Garfbrth  Coal  Company. 
WilHamWtod.     - 
The  Famley  Iron  Company. 
John  HolHday  and  Brothers. 
Robinson  and  Company. 
Smith  and  Company;  - 
Xhe  StaUey  Iron  Company. 
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No. 


Name  of  Colliery. 


Where  ntnated. 


OvDer'0  N« 


41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
62 
53 
54 
55 
56 
57 
58 
59 
60 
61 
.62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
78 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 

1 
2 
3 

4 
5 

1 
2 
3 

4 
5 

1 
2 
3 
4 
5 
6 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 


Holbeck    - 

Howden  Clough    - 

Howley  Park  (Morley)  - 

Honalet 

KiUingbeck  (York  Road) 

Kippax 

Lajies  Wood  (Gk>merBal) 

Little  Gomersal     - 

Lamb  Wood 

ManBton 

Manaton  Lodge    - 

Micklefteld    - 

Middleton 

Morley 


Leeds 


Morley  Mala 

Maffit  Lane 

Nethertown  -        - 

Nerille  HiU 

New  HaU  (Middleton)       - 

Newmarket  (Adwalton) 

Oakwen 

Otmondthorpe 

Pottemewton 

Frimroee  Hill  (liversedge) 

Quaker  Lane  (Liversedge) 

Robert  Town 


Robin  Hood 
Rock  (York  Road) 
Rothwell  Haigh   • 
Scotland  (Gomersal) 
Scratch  Lane  (Gomenal) 
Seacroft        -        - 
Smithies  (Birstal) 
Smithy  Hill  (Liversedge)  - 
Spring  Gardens    - 
Stanley  Main  (liversedge) 
Strawberry  Bank  (Liversedge) 
Sykes  (Drighlington) 
Tanhonse  Mill  (Liveisedge) 
Toft  Shaw  Moor    • 
Tong  Moor 
Victoria  (Morley)  - 
„       (Adwalton) 


Waterloo 

Waterloo  Main 

Water  Loose  (Adwalton) 

Wellington 

West  Yorkshire  (Birstal) 

M  (Manston) 

White  Horse  (York  Road) 
White  Lee     -        - 
Wortley  - 


York  Road 

Haigh  Moor  -        - 
Methley  Junction 
St.  John's 
West  Riding 
Whitwood      -        - 

Berry  Moor  -        - 
Bullhouse 

Cht>w£dge    -        - 
Denby  Dale 
Middlecliffe  - 

Allerton  Bywater  - 

Featheretone 

Glass  Houghton  - 

Newton  l^n 

Snydale   -  -  . 

Wheldale      - 

Aldwark  Main     - 

Aston  -        - 

Carhouse 

Denaby  Main 

Elsecar    ... 

Pence  (Woodhonse  MiU) 

Grange     -       -        -       . 

^       flronstime) 

„       lane    - 
Greasbrongh  Old  PariL  Gate 
Greenfield  (Rawmarsh) 
Holmes     .... 
Kilnhurst. 

Kimberworth    ... 
ManversMjun   • 


Normanton 


Penistone  - 


Pontefract 


Rotherham 


Hjid,  Dawson,  and  Hardy. 
Asqnith,  Brothers,  and  Ckmipany. 
Howley  Park  Coal  0>mpany. 
Hird,  Dawson,  and  Hardy. 
Messrs.  Garside. 
Locke  and  Company. 
Samuel  Jackson. 
Crowther  and  (Company. 
Drighlington  Coal  Company. 
Manston  Coal  Company. 


Tetley  and  Company. 
Harding  and  Company. 
The  Farnley  Iron  Company. 
William  Ackroyd  and  Brothers. 
Bastow  and  Crossley. 
W.  GledhiU. 

Norwegian  Titanic  Iron  Company. 
Grosvenor  and  Son. 
B.  C.  Taylor. 

William  Ackroyd  and  Company* 
The  Farnley  Iron  Company. 
Farnley  Iron  Company. 
Thomas  Hardy  Jackson. 
John  Sheard« 
Mann  and  Company. 
Parkin  and  Company. 
Messrs.  Charlesworth. 
Incrock  and  Company. 
Messrs.  Charlesworth. 
Messrs.  Harrison. 
Messrs.  Jackson. 
Manston  Coal  Company. 
Baslow  and  Crossley. 
Thomas  Parkins. 
Drii^ington  Coal  Company. 
Stanley  Coal  Company. 
Liversedge  Coal  Company. 
Rooles  and  Dolby. 
Tanhouae  Mill  Compsnyc 
Healey  and  Pettey. 

Messrs.  Haigh. 
George  Ellison. 
John  Holmes. 
Clay  and  Company. 
John  T.  Leather. 
Ellison  and  Cmnpany. 
John  Jackson  and  Son. 
(xeorge  Ellison. 
Manston  Coal  Company. 
Messrs.  R.  and  W.  Garside. 
Bastow  and  Crossley. 
Ingham  and  Son. 
Joseph  dii^  and  Son. 
Robinson  and  Clayton, 

Pope  and  Pearson. 

Briggs  and  Company. 

Locke  and  Company. 

Pope  and  Pearson. 

Henry  Briggs,  Son,  and  Compaoj. 

Messrs.  Hiachcliflfe. 


Thomas  Haigh. 
Thomas  J.  Tinker. 

Thomas  Carter  and  (Company. 
Featherstone  Coal  Company. 
Wilks  and  Company. 
H.  K.  Spark. 
Rhodes  and  Company. 
Holt  and  Company. 

Shaw  and  Company. 
George  Law. 
Rhodes  and  Company. 
Denaby  Coal  Company. 
Earl  Fitswilliam. 
Fence  Coal  Company. 
.  Chambers  and  Son. 

N 

Goddard  and  Manger. 
Sellars  and  Company. 

Masborough  Coal  Company. 
Messrs.  Charlesworth. 
Beale  and  Company. 
Manvers  Main  Oompany. 
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No. 

NameofGoUiery. 

Where  sitoated. 

Owner's  Name. 

16 

Park  Gate        -        - 

Rotherham            •           -       - 

Earl  Fitzwilliam. 

17 

Rawmaxsh         .           •           - 

w                              ... 

18 

„        Albany  and  Boyal  Oak 

99                                    .                    .             - 

Messrs.  Charlesworth. 

19 

Scholes 

99                             ... 

Beale  and  Company. 

20 

ThryberghHall 
TlnaleyFark      - 

M                                     •                    •              . 

Messrs.  Charlesworth. 

21 

»>                             -                    .                    . 

Beigamin  Huntsman. 

22 

Warren  Vale    -        .        -        - 

»                                     ■                    "              ■ 

Messrs.  Charlesworth. 

^S 

Waleswood 

w                      ... 

Skinner  and  Holford. 

24 

West  Melton     .... 

»                                      ... 

W.  B.  Law. 

1 

ABhes    ..... 

Saddleworth      - 

Leeses  and  Company. 

1 

Beighton          .... 

Sheffield    .... 

Skinner  and  HoUbrd.   ' 

2 

Birlev    .... 
Bracken  Moor  (Doepcar) 

>»                  ... 

Jeffcock  and  Dunn. 

3 

»          •           •           "       " 

John  HeUiweU. 

4 

BrightBide 

»s                                ... 

Unwin  and  Company. 

5 

Carbrook          .... 

»             "              •              ■         "■ 

Pitsmore  Coal  Company. 

6 

Caatle    .... 

»»                          .                .                • 

Jeflfoock  and  Dunn. 

7 

Chapeltown      .... 

99                   "                      •                      ■               " 

J.  Plaits. 

8 

Deepcar             .           .           - 

99                                    .                      -                      - 

John  Aimitage. 

9 

99                                 -               -               -               . 

»                    -                      -                      -               " 

Joseph  Grayson. 
Benjamin  Coldwell. 

10 

f>                                     ... 

»                                     .                      .                      - 

11 

Dungworth       .... 

>t                    ■                      "                       "               " 

Haigh  and  Company. 

12 

Elder  Cliff  (Deepcar)     • 

>t                                     ... 

Thomas  Grayson. 

13 

Handsworth      .... 

n             "              •              "          " 

Benjamin  Huntsman. 

14 

Haywood  (Deepcar)       . 

w                        ... 

John  Aimitage. 

15 

Henholmes     »         -        -        - 

»             "              -        ■      .          . 

M 

16 

Hnnshelf           ... 

>»                        ... 

Joseph  Jnbb. 

17 

»        ....        - 

f>             ■              "              ■          ~ 

Thomas  Peace. 

18 

KiTetonPark     - 

»>                       -              -               - 

Carrington  and  Company. 

19 

Lee  Wood  (Tburgoland)  - 

„             .              -              -          . 

Wilcock  and  Company. 

20 

Manor   .... 

i»                       .              -              - 

Beigamin  Huntsman. 

21 

New  Winning  .        .        -        - 

f»            "              "              "          ■ 

)y                   n 

22 

North  Stavely    .    .        - 

»i                       .              .              - 

Staveley  Coal  and  Iron  Company  (Umiled). 

23 

Orgreave          -     '  - 

»             "              *              "          " 

Mrs.  Sorby. 

24 

Sheffield 

w                        .               -               - 

Bex\jamin  Huntsman. 

25 

Sim  Hm  (Thonoland)       - 
Stocksbridge  (Deepcar) 

»             "               ■               "          " 

Messrs.  Wilcock. 

26 

»                         ... 

Samuel  Fox  and  Companv. 

27 

St  David's  (Oughtibridge) 

»»             •               "               *          " 

Russell  and  Company. 

28 

Thankersley       .  .        - 

>»                        ... 

Newton,  Chambwa,  and  Company. 

29 

Thomcliffe        .... 

»             "               .               -          . 

1)                                     99 

30 

Thorgoland        .            .            - 

»>                        ... 

George  Darwent. 

31 

WhamcUflRe  (Oughtibridge) 

»             "               ~               "          " 

J.  Beaumont 

32 

„          Wood 

»                        ... 

Silver  Fire  Brick  Company. 

33 

Woodhonse  (Handsm  orth) 

»             "                               "          " 

Herring  and  Company. 
John  Rhodes. 

34 

Woodthorp 

>»                        .               •              - 

35 

Wortley  Silkfttone     - 

»>             ■               "               •          ■ 

Andrews,  Burrows,  and  Company. 

1 

ArdsleyFall      - 

Wakefield 

Mrs.  Ann  Hudson. 

2 

Alverthorpe      -        -        -        . 

»          "           ■           "       " 

Messrs.  Haigh. 

3 

Bottom  Boat      ... 

99                                    -                      .                       - 

Messrs.  Charlesworth. 

4 

Bretton 

»                    "                      "                      "               " 

Messrs.  Jaggar. 

5 

Dewsbury  Lane  (Ossett) 

»                                     ... 

W.  Gartsice. 

6 

Dirtcar  -           .            .            - 

W              "                .                .           . 

Moore  and  Company. 
J.  Roberts  and  Company. 

7 

EaatArdsley     .... 

»»                                   ... 

8 

»    _           *           "    •        ' 

»                   •                     "                     "              " 

East  Ardsley  Co-«perative  Coal  Company* 

9 

EmbleyMoor   .... 

l>                                  ... 

Messrs.  Jagger. 

10 

„     Park       - 

»                   -                     "                     "              • 

Edward  Stnnger. 

11 

Emroyd   -        -        -        -        - 

»»                                  ... 

Stansfield  and  Company. 
Geoige  and  John  Haigh. 
Sir  J.  L.  L.  Kaye,  Bart 
Stansfield  and  Company. 

12 
13 

Field  l4me 

Flockton           -        -        -        . 

»t                   "                     *                     "              " 
w                             .                 -                  - 

14 

f»                   -            -            . 

M                  •                    •                    -              " 

15 

M                                 •               -               -               • 

l>           • 

Lockwood  and  Company. 

16 

„        (Overton) 

»                  "                    .                    -             . 

Beacher  and  Jarvis. 

17 

„        Moor                  -       - 

IS                             ... 

Messrs.  Jagger. 

18 

Gawthorp  (OsseU) 

»»                  "                     "                     "              " 

Wilson  and  Company. 

19 

M                                -              -              - 

f»                                   .                     .                     - 

George  and  John  Haigh. 
Sir  J.  L.  L.  Kaye,  Bart 
Stansfield  and  Company. 

30 

Grange              ... 

»>                   "                     "                     "              ■ 

21 

„      Moor    .... 

w                         .               .               - 

22 

fl                   M                   '                       *                      * 

»              "                .                .           . 

Lockwood  and  Stockwell. 

33 

HoUingthoip     .... 

>f                    ... 

Cliff  Coal  and  Fire  Cby  Company. 

24 

Hunt  Royal  (Upper  WhiUey)    - 

I»          -           -           -       - 

John  Roberts. 

25 

LowLaiths        ... 

w                       ... 

J.  Roberts  and  Company. 

36 

Manor 

>»              "                "                "           ■ 

Woodhead  and  Company. 
Messrs.  Charlesworth. 

27 

Milnthorp          -           -           r 

)»                          ... 

28 

Needle  Eye  (Denby  Grange)     - 

»            •              -          .    "         ■ 

Wormald  and  Eastwood. 

29 

Newmarket 

w                            .                 .                 - 

Messrs.  Charlesworth. 

SO 

NosteU 

»          *           •           •       " 

Charles  Winn. 

31 

Ossett    .... 

»                          •                .                • 

Messrs.  Haigh. 

32 

Park  Tiane  (Ossett)  . 

»>            ■*              ■              •         " 

Cliffe  and  Company. 

33 

Providence         ... 

J»                       -              -              . 

Joseph  Marsland. 

34 

Bavensthorpe   .... 

»            *              *              *         * 

Messrs.  Haigh. 

35 

Roundwood        .            -           - 

^^                        ... 

Terry,  Greaves,  and  Company. 

36 

Saint  John's     .        ..        .        . 

»             "              "               *          " 

Burnley's  Executors. 

87 

Sharlston           ... 

»                        ... 

Pcye  and  Company. 
Hudson  and  Company. 

88 
39 

Snapethorp       -        .        -        - 

Stanley 

Star  (Netherton) 

»             •               "               •          • 

yt                                 ... 

40 

»                  ■                    .                    .              . 

Joseph  Rhodes. 

41 

Stoeknnoor 

f                                .                    •                    - 

Sir  J.  L.L.  Kaye,  Bart 

42 

Victoria 

>J          *        "                    "                    "             " 

Hudson  and  Company. 

43 

WestArdsley    - 

.      »                                 ... 

J.  Roberts  and  Company, 

44 

West  Field  (Ofliett;-       -       - 

Jo6hii»Wilb7              ' 

1846 

«.  Vol  in. 

Oo 

: 
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No. 

Name  of  Colliery. 

Where  situated. 

Owners  Name. 

45 
46 

47 

Woodmoor         -            -            - 
Wrenthorp        -        -        -        > 
Winney  Moor    - 

Wakefield 

»          "            "            ■        " 

»»                   -            -            - 

Messrs.  Charlesworth. 

Daniel  MicklethwaHe  and  Company. 

Hargreaves,  Hargreaves,  and  Naylor. 

DEBBTSHntE. 
U.  M.  Inspector^  Thomab  Eyans,  Belper. 


1 

Alton     -            -            - 

_ 

Chesterfield 

2 

Apperknowle   -        -        - 

. 

» 

3 

Avenue 

. 

y; 

4 

Barlborough     -        -        - 

- 

»f 

5 

Park    .     . 

•  _ 

1) 

6 

Bird  Holme      -        -        - 

. 

)} 

7 

Birley  Vale 

Boythorpe         -        -        _ 

- 

ft 

8 

- 

» 

9     . 

^         Lane 

- 

)) 

10 

Biambly  Moor 

- 

9t 

11 

Brampton  New  Colliery 

- 

»» 

12 

Brimington       -        -        - 

- 

>♦ 

13 

Clay  Cross 

- 

>» 

14 

„                  -         -      '  ; 

- 

n 

15 

»                    ~             ~ 

- 

99 

16 

>»                  -         -         - 

- 

Jf 

17 

Coal  Aston 

- 

18 

Cottam,  Old      - 

. 

f> 

19 

„        New 

_ 

ff 

20 

Dunstone          -        -        . 

_ 

99 

21 

»                   -            "  ■ 

- 

» 

22 

Eckington         -        -        - 

. 

>f 

23 

11                  ~            " 

- 

)f 

24 

EallsWood 

- 

9f 

25 

Foxley  Oaks      ■ 

_ 

>» 

26 

Qrassmoor        ... 

- 

t» 

27 

Hasland 

_ 

ly 

28 

Hollingwood     .        -        - 

- 

») 

29 

Holmwoode  Heath 

- 

tt 

80 

Killamarsh        -        .        - 

_ 

»» 

31 

>»             '    ~ 

- 

99 

82 

i>               -        -        _ 

- 

9f 

33 

Monk  Wood 

_ 

34 

Moore  Hall       ... 

_ 

If 

85 

Morton 

_ 

)) 

36 

>»          -        -        _        - 

- 

» 

37 

»                    -            - 

- 

» 

88 

Nesfield 

_ 

39 

Newbold 

. 

1) 

40 

>f           -        -        -        _ 

_ 

t9 

41 

New  Tapton 

_ 

19 

42 

Newbold  ...        - 

« 

48 

New  Hollingwood 

- 

n 

44 

North  Win^eld 

- 

» 

45 

Norwood 

_ 

46 

Old  Cotes 

. 

)f 

47 

Oxclose 

« 

)) 

48 

49 

Pilsley      .        -        ,        - 
Benishaw 

- 

99 

50 

»           -        _        -        - 

_ 

9* 

51 

„        Park     - 

_ 

ft 

52 

Sheepbridge      -        -        - 

- 

» 

53 

SnapeHill 

- 

9* 

54 

Sprmgfiekl  Main 

- 

>» 

55 

Speedwell 

- 

yt 

.56 

Springwell         -        _        - 

- 

)t 

67 

Sutton 

_ 

58 

Stttbley     -        -        -        - 

- 

ft 

59 

Tapton  -            -            - 

- 

n 

60 

Unstone     -         '  - 

- 

61 

>»       " 

_ 

jf 

62 

Walton      - 

■  • 

68 

»      " 

. 

64 

West  Stavely 

- 

99 

65 

William  Thorpe 

- 

9y 

66 

Woodhouse  Lane  - 

. 

11 

67 

Woodhouse 

. 

68 

Berrister  Lane 

. 

Alfreton    - 

69 

BrandsS  Hard  Coal 

. 

70 

„       Soft  Coal 

_ 

ty                    ~ 

71 

Butterley  Park  - 

. 

19 

72 

Camfield,  Hard  Coal 

- 

»                    " 

78 

„        Soft  Coal 

. 

)f 

74 

Coates  Park 

. 

75 

M                               "                   *" 

- 

J9 

76 

Codner  Park 

. 

77 

Forty  Horse 

- 

»f 

78 

Highfidd   ^ 

_ 

)> 

79 

Hartshay 

*- 

J9 

80 

I^ngley     - 

- 

9» 

81 

- 

%y 

82 

Loflcoe 

_ 

88 

Newlanda 

•.• 

84 

fiew  Main 

• 

9t 

Jackson  and  Company. 

G.  Wright 

Wingerworth  Coal  Company. 

M.  Barber. 

Geo.  and  Jos.  Wells.  ' 

Wingerworth  Iron  Company. 

Dunn  and  Je£foock. 

G.  Hoskin. 

Mrs.  H.  Ludlam. 

Wells  and  Company. 

Jackson  and  Company. 

Stephen  Sayer. 

Sir  W.  Jackson  and  Company. 

E.  Phillips. 

Thomas  Holdswonh. 

Coal  Aston  Company,  limited. 

James  Rhodes  and  Son. 

Appleby  and  Company. 

»  »» 

S.  Lankester. 

George  Senior. 

Geo.  and  Jos.  WeUs. 

John  Bhodes. 

Andrew  and  W.  T.  Badger.  ' 

Whittmgton  Coal  Company,  limited, 

Messrs.  Barnes. 

George  Senior. 

Staveley  Coal  and  Iron  Company,  Limited. 

Wingermouth  Company. 

T.  Ward. 

Sheepbridge  Iron  Company. 

Webster  and  Company. 

Monk  Wood  Company,  Limited. 

Jos.  and  Geo.  Wells. 

W.  Jackson  and  Company. 

Jos.  and  G^o.  Wells. 

L.  Worrall. 

Sheepbridge  Coal  and  Iron  Company. 

Messrs.  Nadin  and  Pearson. 

J.  C.  Plevins. 

Messrs.  Booth  and  Company. 

E.  Taylor. 

Staveley  Coal  and  Iron  Company,  Limited. 

Wm.  Jackson  and  Company. 

Sheepbridge  Iron  Company. 

Messrs.  Galloway. 

Edward  Knight  and  Company. 

Holdsworth. 

Appleby  and  Company. 

Charles  S.  Appleby. 

Jos.  and  Geo.  Wells. 

Sheepbridge  Coal  and  Iron  Company,  Limited. 

Messrs.  S.  Lucas  and  Sons. 

Limited  Company. 

Staveley  Coal  and  Iron  Company,  Limited. 

»)  M  n 

Executors  of  Robert  Arkwright. 
Messrs.  S.  Lucas  and  Sons. 
Sayers  and  Company. 
H.  Rangley. 

Bainbridge  and  Company. 
George  Hewitt. 
Oldfield  and  Company. 
Bainbridge  and  Company. 
Wingerworth  Coal  Company. 
J.  H.  Gosling. 

William  Booker  and  Company. 
C.  Seely  and  Company. 
Butterley  Company. 


Coke  and  Company. 

C.  Seeley  and  Compday. 
J.  Oakes  and  Company. 
Butterley  Company. 

Oakerthorpe  Iron  Company,  Limited. 
Butterley  Company. 

Coke  and  Company. 
Butterley  Company. 
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No. 

NMoeafCoUiery. 

Wfaoeflitaated. 

Owner's  Name. 

85 

Oakerthorpe 

Alfh^ton 

Oakerthorpe  Iron  Company,  limited. 

86 

Pinxton    -            -            -        - 

M                 "                    .              .      -             - 

Coke  and  Company. 
James  Oakes  and  Company. 

87 

Pyebridge 

»>                                 -                    .                    - 

88 

Biddings    .... 

}f          *      '                    "                    "              ~ 

»                   »> 

89 

Kipley  -           -           .           - 

l>                                 -                    -                    - 

Bntterley  Company. 

90 

Shirland    ...        - 

»>                  -                    ~                    -             - 

Shirland  Colliery  Company. 

91 

South  Nonnanton 

»                                 -                    -                    - 

Joseph  Swann. 

92 

Sleights     -            -            -        . 

„                  -                    -                    -              - 

Coke  and  Company. 

93 

Swanwick          ... 

f>                                 ... 

C.  B.  P.  Morewood. 

94 

TXbBhelf,01d 

>»                  **                    "                    "             ~ 

Edward  Chambers. 

95 

„       New   - 

n                           -                 -                 - 

It                           19 

96 

„         -           -            -        - 

ji               -                 -                 -           "• 

J.  Moseley. 

97 

Blackshale      - 

f»                            -                 .                - 

C.  Seeley  and  Company. 

98 

Upper  Birchwood  -           -        - 

»               -                 ■                 ••           " 

Butterley  Company. 

99 

Denby,  Old 

Ripley    .... 

W.  B.  Lowe. 

100 

,      New          -           .        . 

n             "               ~               "          " 

i» 

101 

Denby  Iron  Works 

»i                         -                -               - 

G.  and  W.  Hope  Dawes. 

102 

Kilbum     -            -           -•      - 

J,             .               .               .           - 

Executors  of  J.  Bay. 

103 

Marehay            ... 

>»                         -               .               - 

Butterley  Company. 

104 

MorleyPark 

»              ■               "               "          " 

Disney. 

105 

Pentrich 

»                         -               .               - 

Wm.  C.  Haslanu 

106 

Whiteley  -           -           -        . 

»            ' "                ~               "          " 

Butterley  Company. 

107 

WamgroYes       ... 

>»                         -               -               . 

»               JI 

108 

Awsworth              -            -        - 

Ilkeston     ...        - 

Digby  Coal  Company. 

109 

Bennerley           -            .           '- 

i>                  ... 

F.  C.  Gillatt 

110 

Cotmanhay            -           -        - 

»          -           -           -        - 

Barber,  Walker,  and  Company. 

111 

Granby  -            -            -           - 

»>                   "           ",           " 

112 

Heanur      -            -            -        - 

'   »          -           -            '        " 

J.  Eley. 

118 

>»       "            *            " 

It                   .           -           - 

Bircumshaw  and  Company. 

114 

w                  »                     .... 

yy                       —                          -                           ~                  - 

J.  Argyle. 

115 

»»         ~                "                "                " 

l»                                             ... 

J.  Prince. 

116 

Butland     .... 

t>                      "                          ~                           "                   " 

Executors  of  Potter. 

117 

Shipley.  Soft  Coal 

>f                                             .                           _                           _ 

Alfred  M.Mundy. 

118 

„       Hard  Coal 

»                        -                           -                           -                  - 

It            II 

119 

Stoneyford,  Old 

»                                            -                           -    .                       - 

J.  Wooley. 

120 

•>»                        ~                           *                           "                  " 

H.  B.  Whitehouse  and  Son. 

121 

if                      -                 -                 - 

»>                                             -                           -                           _ 

Lieut.-Col.  Newdegate. 

122 

Bretby       -            -            -        - 

Barton-^n-Trent  '-           -    *    - 

The  Earl  of  Chesterfield. 

123 

CadleyHiU       - 

M                       '                    "              .       " 

Hall  and  Boardman. 

124 

Church  Gresley     - 

if                           -                     -              _ 

Abney  Hastings. 

125 

CotonPark 

f»                                            "                     -    . 

Binns,  Jackson,  and  Company. 

126 

GranTiUe  -            -            •        - 

»»                            "                     ~              ~ 

Executors  of  the  late  Court  Grenville. 

127 

GresleyWood    -            -            - 

»t                                           ■                     " 

Hall  and  Boardman. 

128 

Old  Swadlincote    - 

»»                            -                     -              - 

Church  and  Company. 

129 

Stanton  -            -            -            - 

M                                               "*                       ~ 

Messrs.  Nadin. 

ISO 

Swadlincote 

»»                              -                       -               _ 

Hall  and  Boardman. 

131 

Woodfield  or  NewhaU    • 

J,                                               -                 •    - 

Messrs.  Nadin. 

132 

Axe  Edge - 

Bnzton  -            -            -            - 

The  Baxton  Lime  Company. 

133 

Beard  and  Bagawortj^     - 

•     1)          "            ~            -        ■• 

Hall. 

134 

Bum'dEdge 

»      •* 

L.  andE.  HalL 

135 

Chiaworth 

Gl0680p        .                 -                 .           - 

J.  Jowitt. 

136 

Compstall  -            '            -        - 

Stockport 

Messrs.  Andrews  and  Son. 

137 

Laneside            -            -        .    »• 

»          ~           -            -        . 

Messrs.  Hadfield. 

138 

NewMiUs 

»                   .            -            - 

J.  Jowitt 

139 

Thomsett 

»f          ~           ~           ~        " 

T.  and  J.  Bennett 

140 

Whaley  Bridge      - 

Whaley  Bridge,  Stockport 

Buxton  lime  Company. 

NOTTINGHAMSHIRB. 


H.M.  Inspector,  Thomas  Evanb,  Belper. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 


Annesley 
Awsworth  - 
Beau  Vale 
Beggar  Lee 
Brinsley 
Cinder  Hill 
Cotmanhay 
Dgby        - 
Eist  Wood 
Gait  Brook 
HiVgh  Park 
Hill  Top    - 
Hucknal  Torkard,  No.  1 
No.  2 
Eimberley 
^exbro'    - 
Molineux 
Newcastle  - 
Plumtree 
Portland   - 
Shire  Oaks 
Skegby      - 
TeverSall,No,.l 

„        No  2    - 
Underwood 
Watnall     - 


:} 


Mansfield 
East  Wood 


Nottingham 
Eastwood 


Nottingham 


Mansfield  - 

It 

Nottingham. 
Eastwood 
Mansfield  - 
Worksop 
Mansfield  - 


Eastwood 


W.  Worswick. 

F.  C.  Gillatt. 

Barber,  Walker,  and  Company. 


J.  Wright 

Barber,  Walker,  and  Company. 

Hall  and  Company. 

Barber.  Walker,  and  Compao^y. 

Hicks  and  Company. 

Barber,  Walker,  and  Company. 

j>  * 

ElUs  and  Company. 

It  II 

J.Wright 
Butterley  Company. 
Eastwood  and  Swingler. 
J.  Wright. 
Butterley  Company. 

It  11 

Shize  Oaks  Collieiy  Com|Hmy. 
Skegby  Colliery  limo  apd  Brick  Company. 

Stanton  Lron  Company. , 

Barber,  Walker,  and  Company. 
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No. 


Name  of  Colliery. 


Where  mtuAled. 


Owner'e  Name. 


1 

Baddesley 
Bedworth  Charity 

2 

3 

CniTen  - 

4 

Glascote    - 

5 

Griff      - 

6 

Haunch  Wood 

7 

Hawkesbury 

8 

Hockley  Hall 

9 

Kettlebrook 

10 

Nuneaton  - 

11 

Polesworth 

12 

Peel 

13 

Tame  Valley 

14 

Victoria    . 

15 

Wilnecote 

16 

Wykm      - 

WARWICKSHIRE. 

r.  Ingpector^  Thomab  Eyans,  Belper. 

Athentone 

. 

« 

, 

W.  S.  Dagdale. 

CoTentry 

. 

- 

. 

Addenbrooks  and  Pidcoek. 

n 

- 

. 

• 

W.  S.  and  J.  Harris. 

Tamworth 

. 

• 

Firmstone  and  Company. 

Nuneaton  - 

. 

- 

C.  N.  Newdegate,  MJP. 

» 

. 

- 

• 

NoweU  and  Son. 

Bedworth  - 

- 

. 

. 

James  Darlington  and  Company. 

TamwoTth 

_ 

. 

• 

J.  £.  Swindels. 

f>          • 

. 

_ 

. 

Executors  of  T.  Dumolo. 

Nuneaton 

. 

. 

- 

Limited  Company. 
Morris  and  Shav. 

Tamworth 

. 

. 

• 

»f 

. 

- 

» 

G.  Sk^. 

Tame  Valley 

. 

. 

- 

Knox. 

Coventry 

. 

. 

. 

T.  Troughton. 

TamworA 

. 

. 

- 

Perrins  and  Harrison. 

Coventry 

- 

- 

- 

Wykin  Coal  Company. 

Bagworth 
Coleorton  - 

Ibetock  - 

Moim 

»     New 

Nailstone  - 

Oakthorpe 

Snibston    - 

Swannington 

10 

Whitwick 

LEICESTERSHIRE. 
H,M,  ItupecioTy  Thomas  Eyans,  Belper. 


Leicester   - 
Ashby-de-la^Zouch 
Ldcester   - 
Ashby-de-la-Zoueh 

Bagworth 

Ashby-de-la-Zouch 

Leicester 

Ashby-de-la-Zonch 

Leicester 


Executors  of  Viscount  liaynard. 
Walker  and  Worswick. 
Executors  of  J.  Whetstone.      ; 
Abney  Hastings. 

Joseph  J.  ElUs. 

Abney  Hastings. 

G.  R.  Stephenson  and  Company. 

W.  Worswick. 

W.  Whetstone. 


NORTH  STAFFORDSHIRE. 
H.M.  Inspeeior,  Thomas  WriiirB,  Stone. 


1 

Callow  Hill 

2 

Cheadle             -        '    - 

3 

Dilhome   - 

4 

Draycott  Cross  - 

5 
6 

Ipstones    - 
Lady's  WeU       - 

7 

Woodhead 

1 

Adderley  Green 

2 

Bentilee     - 

3 

Berry  Hill 

4 

Botteslow  - 

5 

Cinder  Hill 

6 

Fenton  Park      - 

7 

Foley 

8 

Glebe     - 

9 

Golden  HiU 

10 

HaUHill 

11 

HoUyBush 

12 

Hnlme   -           •           - 

13 

Hulme  Bank 

14 

Longton  Hall     - 

15 

Ubberiey 

16 

Millfield  Gate.    - 

17 

Moss  Fields 

18 

Old  Field 

19 

Anchor      - 

20 

The  Lawn 

21 

Ubberiey 

1 

BellsMin 

2 

Brook  House 

8 

Bncknall 

4 

.           .            . 

5 

BadmaU,  New 

6 

CoUamoor 

7 

Eayes     - 

8 

Far  Green 

9 

Ivy  House  and  Northwood 

10 

If            » 

11 

Lady  Well 

1 

BankTq) 

2 

Boothen    - 

a 

Chatterley 

4 

CheU 

5 

Cobridge 

e 

Fold  Gteen 

7 

Hig^Laae 

a 

Hamin  and  Byears 

Cheadle 


Longton 


Hanley 


Bnrselm 


Plant  and  Company. 
Cheadle  Coal  Company. 
Joseph  Salt  and  Company. 
Jno.  Keys. 
Plant  and  Company. 
Wm.  Bowers. 


Stirrup  and  C<MBpany. 

HawW  and  Bridgwood. 

Wm.  Bowers. 

F.  E.  Pratt 

Charles  Leig^ton. 

Fenton    Park     Coal     and    Iron     CompMiy 

(limited.) 
Goddard  and  Sons. 
Challinor  and  Company. 
Goddard  and  Company. 
Hawley  and  Company. 
Wro.  Bowers. 
J.  Waine. 

Stirrup  and  Company. 
James  and  Alfred  GloTer. 
John  Harp. 

W.  H.  Sparrow  and  Son. 
Hawley  and  Bridgwood. 
Goddard  and  Sons. 
Ashwell  and  Company. 
Hawley  and  Company. 
John  Harp. 

Earl  Granville. 
F.  E.  Pratt 

Hanley  and  Bucknall  Coal  CompiOT. 
Sales,  Heath,  and  Sales. 
W.  F.-Gordon. 
J.  Gerrard. 

^mpson  and  Company. 
Earl  Granrille. 

Ivy  House  and  Northwood  Ifinimr  GoiniMyiT 
(Limited)  '  '^^ 

Rigby  and  Company. 
Earl  GninTille. 

James  Stott  and  Company. 

Samuel  Fox. 

Chatteriey  Iron  Company. 

Estate  cf  H.  H.  WiUiamaoii. 

Edward  Pearson. 

Robert  Heath. 

Stott  and  Company. 

John  Wedgwood,  KepreN&tatiTes  o^ 
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Na 


Kame  of  Colliery. 


Where  sitnated. 


Owner's  Name. 


9 

Jackfield 

. 

10 

Norton 

. 

11 

Norton  Court 

« 

12 

Sandbach 

- 

18 

Sneyd  Farm 

- 

14 

n 

- 

15 

Stanfields 

- 

16 

Sylvester   - 

- 

17 

Sytch  Cross 

- 

18 

The  Bycars 

- 

1 

CheU      - 

. 

S 

Clanway    - 

8 

Forlong 

- 

4 

Golden  Hill 

. 

5 

Green  Fields 

. 

6 

Green  Gates 

7 

Lowlands 

8 

Newfield 

- 

9 

. 

, 

10 

Oxford       - 

. 

11 

Ridgway  and  ChiU 

13 

Thursfield  - 

. 

18 

Tamhnrst 

. 

14 

Wedgwood 

- 

15 

Yold  Hill 

- 

1 

Biddnlph 

. 

2 

Bradley  Green 

8 

Childerplay 

- 

4 

Mow  Cop 

• 

5 

Oxhay 

- 

6 

Parte  Farm 

. 

7 

RansclifP 

• 

8 

Stonetrough 

- 

9 

Trubshaw 

. 

10 

19 

- 

1 

Apedale     - 

. 

2 

Audley  - 
BignaU  End 

. 

3 

. 

4 

Bunkers  Hill 

- 

5 

Clough  Hall 

- 

6 

Greenfield 

. 

7 

High  Carr 

- 

8 

HoUinwood 

- 

9 

KidsgroTe 

- 

10 

Knutton     - 

- 

11 

Knutton  Farm 

- 

12 

» 

- 

18 

Lawton 

- 

14 

Lycett    - 
Madeley  and  L 

- 

15 

eycett 

16 

Millbank 

- 

17 

MitcheU's  Wood    - 

18 

Podmore  Hall 

- 

19 

93 

. 

20 

Sflveftlale 

- 

21 

Talk  Lanes 

. 

22 

The  Nabs 

- 

23 

White  Bum  (Ironstone) 

24 

Woodshuts 

. 

-  '  Burslem 


TunstaU 


Biddolph 


Newcastle-under-Lyne 


.  I 


Thos.  Plant  and  Company. 
Itobert  Heath. 

Cochrane  and  Swindell. 
C.  B.  May  and  Companj'. 

F.  Stannier. 
Heath  and  Norris. 
Bamett  and  Company. 
Thomas  Wood. 

John  Wedgwood,  Representatives  of. 

R.  Beswick  and  Company. 

Henry  Clive  and  Sons. 

Josh.  Heath)  RepresentatiTes  of. 

William5on  Brothers. 

Wm.  Adams. 

H.  Meir. 

Williamson  Brothers. 

Wm.  Adams. 

Tunstall  Coal  and  Iron  Company. 

K.  Beswick. 

I^tate  of  H.  H.  Williamson. 

A.  Roberts. 

Fred,  and  Howard  Bankhart. 

Whitfield  Colliery  Company. 

Williamson  Brothers. 

Robert  Heath. 

Leigh  and  Bradbury. 

Robert  Heath. 

Viggars  and  Company.  I 

Heath  and  Company. 

G.  Ga«keU. 

Kinnersley  and  Company. 
Williamson  Brothers. 
Bidder  and  Elliot. 
Kinnersley  and  Company. 

Apedale  Iron  Company. 
Rigby  and  Company. 
N.P.Wood. 
Rigby  and  Company. 
Kinnersley  and  GMnpany. 
IVilke  Coal  Company. 
J.  H.  Williamson  (Ironstone). 
Kinnersley  and  Company. 

Wm.  F!'Gordon! 

Jos.  Heath,  Representatives  of. 

Viggars  and  Company. 

Bidder  and  Eaiiott 

Rigby  and  Company. 

Crewe  Coal  and  Iron  Company  (Limited). 

J.  H.  Pearson. 

Talke  Coal  Company. 

Rigby  and  Company. 

Cooper  and  Company. 

F.  Stannier  and  Company. 

Talke  Coal  Company. 

F.  Stannier  and  Company. 

W.  Lawton  and  Company. 

Cooper  and  Company. 


SOUTH  STAFFORDSHIRE.— WORCESTERSHIRE. 
HM,  Impeetor,  Jambs  P.  Bakbb,  Wolverhampton.* 


1 

Brereton 

2 

Cannoek  and  Rugeley 

3 

,,     Chase 

4 

The  Hayes 
Hednesford 

5 

1 

Brownsfield 

2 

Catiiedral 

Cheslyn  Hay,  New 

3 

Cdnduit 

4 

Hatherton 

Landy  Wood      - 

Long  House 

5 

New  Brownhills 

€ 

Old 

7 

» 

8 

OM  Coppice 

9 

Old  Falls 

Poynors     - 

Rugeley  School     - 

10 

Sayers  Colliery      - 

11 

SUng      - 
Wyrley      - 

Rugeley 


Wyrley 


Earl  of  Shrewsbury  and  Talbot. 
Cannock  and  Rugeley  Colliery  Company. 
J.  R.  McLean  and  Company. 
Earl  of  Shrewsbury  and  Talbot. 
Pigott  and  Company. 

Bernard  Gilpin. 

W.  Harrison. 

F.  Gilpin. 

The  Conduit  Colliery  Companv. 

B.  Gilpin. 

William  Thomas. 

Lord  Hatherton. 

Conduit  Colliery  C!ompany. 

Wm.  Harrison. 

J.  Owen. 

J.  Hawkins. 

»>  » 

Exors.  of  H.  Poynor. 

B.  Gilpin. 

C.  Quinton. 
E.  Sayer. 

Wyrley  Cannock  Company. 


*  The  oollSeries  numbered  are  those  which  were  workfnir  in  1809. 
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No. 

Name  of  Colliery. 

Where  situated. 

Owner's  Name. 

12 

WyrleyTowu    - 

_ 

Wypky      ...        - 

T.  Bantock. 

„      New 

- 

„                                     -                      -                       _ 

G.  Bird. 

M                              ~                       " 

- 

»>                    ~                      "                       -               ~ 

F.  Gilpin. 

1 

Aah  Field 

- 

WalsaU 

Messrs.  Bloomer. 

2 

BenUey 

- 

»          -           -           "        - 

Barker  and  Company. 

„      Bridge       - 

- 

»>                  -           _           - 

R.  Thomas. 

3 

„      Park      - 

- 

»          -           "           "        - 

Jno.  Bagnall  and  Sons. 

4 

Beech  Dale 

- 

f»                  -           -           - 

D.  Davis  and  Company. 

5 

BiichiliB 

- 

»          -           -           ~        - 

Various. 

„      Old 

- 

i»                  -           -           - 

Hunt  and  Company. 

„      Union   - 

- 

>f          *           "           "        " 

Fxors.  of  John  Stubbs. 

Blozwich 

- 

tf                  _           _           - 

John  Brayford. 

»>        "           • 

- 

>j          -           ■           -        * 

W.  Birch. 

6 

Camhay     -            -           _ 

- 

»♦                  -           -           - 

J.  Brayford. 

7 

Station 

- 

w               "                 -                 -           " 

J.  Lindop  and  Co. 
W.  Harrison. 

8 

Clangaer   -           -           - 
Coal  Pool 

- 

»                          -                -                - 

- 

»>              "                "                "           " 

Exors.  of  J.  Stubbs. 

9 

Copy  Hall 

- 

))                       -              -              - 

J.  Williams  and  Company. 

10 

Croxstalls 

- 

>»              "                "                ~           ~ 

J.  SmaUman. 

11 

Deep  Moor 

- 

»♦                       -              -              - 

Bagnall  and  Company. 

Essington  Snead  Lane    - 

- 

>»            "         -                  "         " 

Wm.  Pedley. 

12 

Fishley       ..            -            - 

- 

II                       -              -              _ 

W.  H.. Sparrow  and  Company. 

Four  Crosses 

- 

II              ~                "                ~           " 

Thomas  Checkley. 

Farm         -            .           - 

- 

>»                          -                _                - 

Deeley  and  Dulston. 

13 

Goscote  HaU      - 

- 

l>              ~                "                "           " 

G.  B.  Cale  and  Company. 

Green  Lane 

- 

II                          -                -                - 

John  Jones. 

•  »i 

- 

?l            "              "              -         " 

T.  and  C.  Highway. 

14 

GoscQte     - 

- 

II                          -                -                - 

C.  Smith. 

15 

Harden 

- 

>9                    '                      "                      "               " 

X.  Checkley  and  Company. 

16 

>»          ~           "            ' 

• 

11                                     -                      _                      - 

E.  Crapper. 

17 

"                   "    1       ' 

- 

If                    ■                       ~                       -               " 

W.  H.  Sparrow  and  Company. 

18 

Hatherton 

- 

II                                     -                      -                      - 

Messrs.  Thomas. 

19 

Horse  and  Jockey 

- 

II                    -                       -                       -               - 

Mainwaring  and  Company. 

20 

Leamore  Bridge    - 

- 

II                                     -                      _                      - 

Charles  Rowley. 

21 

Moat      - 

- 

II                    ~                       "                       ~               ~ 

W.  Hanbury. 

22 

New  Field - 

- 

*  II 

Bagnall  and  Company. 

23 

New  Invention  - 

- 

II                    "                       ~                      ~               " 

J.  Brewer. 

24 

Norton  Green  Colliery 

. 

fl                                     ~                      ~         ■              * 

Conduit  Colliery  Company. 

Park  Brook 

- 

II                    "                       "                      "               " 

John  Bagnall  and  Sons. 

25 

Pelsall       - 

- 

II                                     -                       -                      - 

B.  Gilpin. 

26 

„     HaU        - 

- 

II                    "                       "                       ~               " 

Pearson  and  Company. 

27 

„      Common    - 

- 

l»                                     -                      -                      » 

Bloomer  and  Sons. 

28 

,.     Wood      ' 

- 

II                    ~                       ~                       ~               ~ 

1*               II 

29 

Reed's  Wood 

. 

II                                     -                       -                       - 

Various. 

30 

Bough  Wood     - 

• 

II                    ~                      ~                      ~               " 

Charles  Perry. 

31 

Russian      - 

- 

II                                     -                      -                      - 

J.  Mason. 

Rycroft  -            -            - 

. 

II                    "                       ~                      "               ~ 

S.  Smith. 

Ryder's  Hays 

- 

II                                     -                       -                       - 

W.  Harrison. 

Short  Heath 

- 

II                    "                       "                       ~               " 

Smallman  Brothers. 

32 

Si^ead  Lane 

- 

II                                     "1                      "                      ~ 

Caddick  and  Company. 

33 

»i               "            " 

- 

• 
II                    ~                       ~                      ~               " 

Jas.  Smallman. 

34 

»       ■ 

- 

II                                     -                       -                       . 

Bloomer  and  Sons. 

35 

Sneyd    - 

- 

II                    "                      "                       ~               " 

Dutson  and  Company. 

86 

„      Turn 

- 

II                                     -                       -                      - 

Johnson  and  Grey. 

87 

The  Charity 

- 

II                    ~                       ~                      "               " 

Williams  Brothers. 

38 

The  Manor 

« 

>»                                     -                       -                      - 

Richai^d  Thomas. 

39 

Wall  End 

- 

II                    ~                       "                       -               - 

Edwd.  Milner. 

„        New       - 

. 

II                                     -                       -                      - 

£.  Milner. 

„        Bloxwich 

- 

II                    "                       "                       ~               " 

Rd.  Thomas. 

40 

Ward 

- 

II                                     -                      _                       - 

J.  Bagnall  and  Company. 

41 

Wood  Farm 

- 

|»                    "                       ~                       "               ~ 

Jeavons  and  Mitchell. 

42 

„     WeU 

- 

II                                     _                       -                      - 

Messrs.  Bloomer  and  Son. 

I 

Albert   - 

. 

Darlaston  -            -            -        - 

David  Rose. 

2 

Bescot 

_ 

II                  -            -           - 

Darlaston  Steel  and  Lron  Company. 

Darlaston  Green 

- 

II         ~            ~            "        ~ 

3 

n                     "               " 

- 

II                  -            -           - 

James  Sanders. 

»                '                " 

- 

II         "           ~            "        ~ 

Geo.  Gates. 

4 

Green's  Fann 

- 

»                  -            -            - 

Green's  Farm  Colliery  Company. 

5 

Herbert's  Park  - 

- 

II         "            "           "        ~ 

David  Jones. 

6 

James  Bridge 

- 

II                  -           -            _ 

J.  Bagnall  and  Sons. 

7 

North-western    - 

- 

II         "            ~            "        ~ 

J.  Simpson. 

Addenbrooke  and  Company. 

8 

Rough  Hay 

- 

,,                  -            -            - 

9 

Victpria 

- 

i»         •           -            -        - 

John  Dutson. 

Bank 

- 

Bilston  ...           - 

J.  Yardley  and  Company,  in  Darlast^^^*' 

Bankfield 

- 

II           "           ~           -        - 

Groucott  and  Sons. 

1 

Barbor's  Meld        - 

- 

f>       ' 

Barbor's  Field  Company. 

2 

Batman's  Hill     . 

- 

II           ~           "           "        " 

WiUiams  Brothers. 

3 

Bam  Farm 

- 

II        ~ 

Various. 

Bilston  - 

- 

II           "           ~           ~        " 

Johnson  and  Company. 

„     New 

- 

tt       ' 

P.  Williams  and  Sons. 

Boverenx 

- 

n               "               "               -          - 

W.  Baldwin  and  Company. 

4 

Bradley      - 

- 

II         ■ 

Thomycroft  and  Company. 

5 

„      Lodge    . 

- 

II              -              -              -         " 

Hawkins  and  Millington. 

6 

»          "           "           " 

- 

M             "* 

Bagnall  and  Company. 

»>       *           "           "     • 

- 

II                    ~                    "                    -              - 

B.  Gibbons,  jun. 

Broadwaters 

- 

W              " 

J.  Bagnall  and  Sons. 

Buggins  Lane     - 

- 

II                    "                    ~                    -             - 

F.Lane. 

Bunker's  Hill 

- 

If              *                    •                    -                    " 

Firmstone  and  Company. 

M 

- 

V                  -                   -                   -             - 

W.  Shale. 

V 
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No. 


Name  of  Colliery. 


Wliere  situated. 


Owner's  Name. 


8 
9 
10 
II 
12 
18 
14 


16 

16 

17 
18 


19 
20 

21 


22 
23 


24 


25 

26 
27 
28 
29 

30 


81 
32 


S3 


8 

4 

5 

6 


8 

9 

10 

11 

12 
18 


14 
15 
16 


17 

18 
19 

SO 
21 
22 

28 
24 


Banker's  Hill 


Brierley     - 
Capponfield 

Cold  Lanes 
Deepfidds  - 

Ettingahall  Lodge  - 


Fullwood's  End  • 
OieaTes     - 
Hall  Park 
Haracre    i 
Highfield 
Hincks 

Holyhead  Bead 
Hoo  Marsh 
Kempson   - 
Eilsaeld 
ladymoor  - 
Lont      - 


MabVsBank 
Meadows   - 


Middleileld 
Millfield 
Moorcroft,  Old 
Moseley  Hole     • 

» 
Mount  Pleasant  • 
Moxley 
Page's  Croft 
Priestfield  - 
Priozfield 
Proud  lAne 
Quarry  - 


Bookery 


Spring  Yale 
Stonefield  - 
Todmoor 
Toll  Gate  - 
Union  Street 
WaU  Butte 
Tew  Tree 

Albion 
Anson   - 
Barr  Croft 
Bomans  Harbour 
Boltoney  Bay 
Bull  Pleck 
Coppice     - 
Crescent 

Lane  Head 

Bridge 
Little  London     - 
Moat  Field 
Moseley  Hole     - 
Neachells  - 


„       New 
New  Cross 
Nimmins    - 
Noose  Lane 
Pool  Hayes 

„    Meadow 
Porto  Bello 


Priestfields,  New 
Bobbin  Hood 
BoseHiU 

Sand'Beds 
Somerford  •> 
Tame  Mill 
lYentham  - 
Welsh  End 
Willenhall- 


„      New 


Bilston 


WillenhaU 


Oo  4 


W.  Shale. 

Barker  and  Company. 

J.  Yardley. 

Jno.  Bagnall  and  Sons. 

Barker  and  Company. 

M.  Frost  and  Company. 

P.  Williams  and  Sons. 

Bantock  and  Company. 

Harper  and  Company. 

W.Banks. 

W.Smith. 

J.  and  T.  Turley. 

Exors.  of  T.  and  J.  Badger. 

Various. 

B.  Gibbons. 

Fowler  and  Company. 

Cadman  and  Company. 

Groucott  and  Sons. 

John  Bate. 

Various. 

Harper  and  Company. 

Kitsfield  Company. 

T.  Holcpoft. 

Oodd  and  Southan. 

T.  Lester  and  Company. 

Williams  Brothers. 

W.  Bradbum. 

Williams  Brothers. 

Wm.  Shale. 

J.  Sparrow. 

D.  Skidmore. 

W.  H.  Sparrow  and  Company. 

Edward^  and  Company. 

H.  and  A  Hickman. 

Groucott  and  Sons. 

A.  Wright 

Wm.  Ward  and  Sons. 

H.  B.  Whitehouse. 

T.  Boper  and  Company. 

W.  H.  Sparrow  and  Company. 

Geoh  Jones. 

J.  Hickman. 

Geo.  Jones. 

Various. 

G.  Bloomer  and  Company. 

Harper  and  Bantock, 

H.  and  A.  Hickman. 

T.  Holcroft. 

B.  Gibbons. 
Job  Hickman. 

W.  Baldwin  and  other  Proprietors. 
Messrs.  Turley. 

Harper  and  Company. 

Earl  of  Lichfield. 

J.  Hill  and  Company. 

H.  B.  Whitehouse. 

J.  Tardley  and  Company. 

Messrs.  Groucutt. 

J.  Bagnall  and  Sons. 

»  » 

Addenbrook  and  Company. 
W.  Mannix  and  Bate. 
Joseph  Hawkins. 
Trentham  Colliery  Company. 
Dodd  and  Southan. 
Chillington  Company  and  others, 
Messrs.  Groucutt 
H.  B.  Whitehouse. 
John  Sparrow. 
Barbersfield  Company, 
p.  Williams  and  Company. 
H.  B.  Whitehouse. 
Dodd  and  Southan. 
Bate  and  Son. 
Messrs.  Fenn. 
Chillington  Company. 
H.  Ward. 
Fletcher,  Solly,  and  Urwick. 

Wm.  Ward  and  Son.' 
J.  Simpkin. 
Chillington  Company. 
Brown  and  Spittle. 
Fletcher,  Solly,  and  Urwick. 
Messrs.  Barker. 
Johnson  and  Company. 
Isaiah  Hill  and  Company. 

Wm.  Ward  and  Sons. 
John  Yardley. 
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APPENDIX  TO  THE  BEPOET  OF  COBIUITTEE  E. 


No. 

Name  of  Colliery. 

Where  situated. 

Bridge       - 

. 

. 

Wolverhampton 

. 

- 

Bugging  Lane     - 

- 

- 

>» 

- 

• 

• 

1 

Chillington 

- 

- 

- 

- 

- 

2 

Cleveland 

- 

« 

n 

. 

- 

- 

3 

Cockshutts 

. 

- 

n 

- 

- 

- 

4 

Eflsington  Wood 

- 

. 

It 

• 

- 

- 

6 

Ettingshall  (Blackenhall)  - 

- 

>» 

- 

- 

- 

6 

w            "             ~ 

- 

- 

>» 

- 

- 

- 

7 

Frost's  Field 

- 

- 

99 

- 

- 

- 

Lock  House       - 

- 

- 

99 

- 

- 

- 

8 

Monmore  Green     - 

. 

. 

f>. 

- 

- 

- 

9 

Osier  Bed 

- 

- 

» 

- 

- 

- 

10 

Parkfield    - 

. 

- 

>» 

- 

• 

- 

11 

Peascroft 

- 

- 

!• 

- 

• 

- 

12 

Rough  Hills 

- 

- 

t» 

- 

- 

- 

13 

»f 

- 

- 

»» 

- 

- 

- 

14 

Stow  Heath 

- 

- 

>t 

- 

- 

- 

15 

Wedncsfield 

- 

- 

Wolverhamptoi 

n 

- 

- 

16 

» 

- 

- 

» 

- 

- 

- 

17 

Wednesfield  Heath 

- 

- 

>» 

- 

" 

" 

18 

New  Deans 

. 

. 

>» 
» 

- 

. 

- 

19 

WiUenhall  Road 

- 

- 

» 

- 

- 

- 

SO 

Wolverhampton     - 

- 

- 

M 

- 

- 

- 

1 

Battyfield 

. 

. 

Sedgdey 

. 

- 

- 

- 

Caponfield 

• 

- 

»9 

- 

- 

" 

Cow  Lane 

• 

. 

M 

- 

- 

- 

- 

Cooper's  Bank 
>» 

- 

- 

^ 

« 

- 

: 

2 

m 

. 

. 

* 

. 

- 

Ettingshall,  New    - 

» 

a 

• 

- 

3 

Graveyard 

- 

- 

»» 

- 

- 

- 

- 

4 

Hockley    - 

- 

*» 

- 

- 

- 

Priory  Field       - 

- 

' 

S* 

- 

- 

- 

- 

5 

Biddings    - 

- 

- 

n 

- 

- 

- 

6 

SedgeleyPark    - 

- 

_ 

» 

- 

" 

- 

" 

Spring  Vale 

- 

- 

n 

- 

- 

- 

- 

Woodsetton 

» 

• 

1* 

- 

- 

- 

- 

7 

» 

- 

w 

- 

- 

" 

Ash  Meadows    - 

, 

Tipto 

n 

. 

- 

. 

- 

I 

Bloomfield  Colliery 

- 

- 

»» 

- 

- 

- 

- 

2 
3 

Coneygre 
Cop  Hall  - 

^ 

" 

^ 

" 

^ 

. 

„ 

4 

Cotterill's  Farm 

• 

. 

a 

. 

. 

- 

- 

Denhigh  Hall 

- 

- 

n 

- 

- 

- 

- 

Doe  Bank  - 

. 

. 

n 

. 

- 

. 

. 

Dudley  Port'     - 

- 

- 

If 

« 

" 

« 

* 

- 

5 

»» 
Eagle        - 

- 

- 

. 

' 

" 

. 

. 

Factory 

- 

- 

>♦ 

- 

- 

- 

- 

6 

Fox  Yards 

. 

- 

>» 

. 

. 

• 

- 

7 

Gospel  Oak 

. 

. 

»> 

- 

- 

- 

- 

8 

HigfaLeasows 

- 

- 

» 

- 

- 

- 

- 

9 

Horsley 
Hurst 

" 

• 

n 

^ 

" 

^ 

" 

. 

10 

Moat      . 

. 

. 

99 

- 

. 

- 

- 

II 

Monway    - 

- 

- 

W 

- 

- 

- 

- 

Moors    . 

- 

- 

99 

- 

. 

- 

- 

Park  Lane 

. 

. 

l» 

- 

- 

- 

- 

12 

» 

- 

M 

- 

- 

- 

- 

Princes  End 

_ 

99 

- 

- 

- 

- 

Rounds  Hill 

- 

- 

n 

- 

. 

- 

- 

13 

Tihhington 

- 

- 

» 

- 

- 

- 

- 

14 

Tipton    - 

- 

- 

>f 

- 

- 

*■ 

- 

15 

„      Green 

- 

- 

«» 

- 

- 

- 

- 

„      Hall        - 

. 

• 

«» 

. 

. 

-• 

- 

16 

„      Meadow     - 

- 

• 

99 

. 

- 

- 

- 

17 

Wednesbury  Oak 

- 

- 

ft 

- 

- 

- 

- 

18 

Willingsworth 

- 

• 

if 

- 

- 

- 

- 

1 

Blackheath'       - 

^ 

. 

Rowley  Regis 

. 

*. 

« 

2 

Bourne  HUl 

. 

- 

N 

. 

. 

- 

8 

Brades  - 

» 

. 

M 

. 

- 

. 

4 

„      Hall 

. 

. 

yt 

. 

. 

- 

5 

Burnt  Trees 

• 

. 

M 

. 

» 

- 

6 

Cricket      - 

. 

. 

I* 

» 

• 

- 

Qawn    - 

• 

• 

99 

• 

. 

. 

Gorst  Hill 

. 

. 

» 

» 

- 

. 

7 

Grace  Mary 

. 

• 

M 

- 

• 

- 

8 

GrauTiUe  - 

. 

- 

»f 

. 

- 

r- 

9 

Hail  Stone 

. 

^ 

99 

- 

• 

. 

10 

Hall  Bridge 

- 

9\ 

• 

- 

- 

11 

Hange    - 

- 

- 

II 

- 

- 

- 

Owner's  Name. 


L.  Lloyd. 

P.  Williams  and  Company. 

Creditors  of  Whitehouse  and  Poole. 

Foster,  Jones,  and  Barker. 

George  Jones. 

Exors.  of  John  Hill. 

Aston  and  Shaw. 

Darlaston  Iron  and  Steel  Company. 

J.  Cadman. 

Henry  HUl. 

M.  Frost  and  Company. 

Aston  and  Company. 

Corbett  and  Hartahome. 

W.  and  J.  J.  Sparrow  and  Company. 

Parkfield  Company. 

W.  and  J.  J.  Sparrow  and  Company. 

Aston  and  Shaw. 

James  Cadman. 

W.  and  J.  J.  Spamyw  and  Company. 

W.  F.  Fryer. 

J.  Round. 

H.  Caswell  and  Company. 

New  British  Iron  Company. 

W.  F.  Fryer. 

J.  Edge  and  Company. 

Aston  and  Shaw. 

T.  Pemberton. 
Bagnall  and  Sons. 
T.  H.  Pemberton. 
Cakes  and  Company. 
Smith  and  Taylor. 
William  Perry. 
Thomas  Webb. 
Smith  and  Guy. 
Messrs.  Hughes. 
Benjamin  Johnson. 
Wade  and  Hampton. 
T.  H.  Pemberton. 
S.  Cole  and  Company. 
Messrs.  Peny. 
Bagnall  and  Sons. 
W.  T.  Smith. 
Thomas  King. 
Z.  Mason. 

Williams  and  Whitehouse. 

Fowler  and  Company. 

Earl  of  Dudley. 

Messrs.  Bagnall. 

Darlaston  Steel  and  Iron  Company. 

Denbigh  Hall  Company. 

J.  and  E.  Nocks. 

Jas.  Bagnall  and  Sons. 

Amphlett  and  Bedford. 

Hopkins  and  Bradley. 

F.  Giles. 

J.  Cleyton. 

Welsh  and  Bairows. 

Earl  Dudley. 

Graaebrooks  and  Aston. 

JohnSfillard. 

Dixon  and  Company. 

Samuel  Rowley. 

Moat  Colliery  Company. 

Sir  H.  St  Paul 

J.  Whitehouse. 

W.  Hopkins. 

J.  Colbonm  and  Sons. 

Barbors  Field  Company. 

Earl  of  Dudley. 

J.  Howl. 

John  Colboum  and  Sons. 

Various. 

Welch  and  Barrows. 

J.  Bailey  and  Company. 

P.  Williams  and  Company. 

T.  Jones  and  others. 

W.  H.  Dawes. 
Nock  and  Company. 
Messrs.  Hunt. 
Wright  and  North. 
Joseph  Aston. 
S.  Bennett 
Messrs.  Hingley. 
Wm.BfiU8. 
S.  Minton. 
Swindell  and  CoUis. 
Wright  and  Company. 
Hall  Bridge  Company. 
D.  and  G.  Round. 
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No. 

NameofCoUierj. 

Wliere  situated. 

Owner's  Name. 

IS 

Haydon  Hill 

_ 

Bowley  Regis    - 

„ 

W.  Bassano  and  Coeipany. 

18 

Hyatta   - 

- 

>y                         "               " 

- 

Nock  and  Companj. 

14 

Manor  House 

. 

»                    "               • 

. 

J.  Dawes. 

15 

Old  HiU 

. 

M                                 ~                    " 

« 

James  Holcroft. 

16 

>f          "           "           " 

. 

»                           "                    ~ 

. 

D.Boae. 

17 

Poitway  HaU     - 

- 

»t                                 "                    " 

- 

W.  H.  Dawes. 

18 

Bamzod  H^n 

. 

ft                          "                   " 

- 

Earl  of  Dudley. 

19 

Battle  Ghftin 

- 

»                                 "                    " 

« 

Job  and  Henir  Haines. 
Wright  and  North. 

SO 

Bowley  HaU 

- 

»                          *■                    ^ 

. 

ScotweU 

_ 

tt                                **                    " 

. 

Sterens  and  Company. 
Hopkins  and  Bradley. 

Sutherland 

- 

M                             '                     " 

. 

SI 

TiTidale  Hall     - 

- 

tf                                  "*                     ** 

. 

ft 

SS 

^       New         - 

- 

»                            "                     ~ 

- 

Bagnall  and  Jesson. 

»»                  "           " 

. 

If                                   ■'                    " 

. 

Earl  of  Dudley. 

S3 

>i                     ~           " 

- 

ft                           "                     - 

. 

S.  Bradley  and  Company. 

S4 

>t                 "           ~ 

. 

ft                                  "                    " 

- 

H.  B.  Whitehoose. 

35 

Withey  Moor 

- 

ft                           *                     " 

- 

W.  H.  Dawes. 

.      S6 

ft              ■           " 

- 

>»                                   ~                     " 

- 

Nock  and  CJompany. 

1 

Albion       - 

„ 

Oldbnry 

. 

Walter  WiUiams. 

S 

Alston    - 
Big  Meadow 

- 

»»          *           "           " 

»»      ~           "           •* 

- 

Z.  Mason  and  Company. 
W.  Bennett 

8 

BircheyLane     - 
Biichey  Fields 

: 

ft          •      »     •" 

: 

Parrish  and  Lewis. 
Darbey  and  Jones. 

Biiebeyfleld  lApe 

- 

»          *           "           " 

. 

4 

Bradley  Hall 

- 

-  1       ..        - 

. 

Johnson  and  Mason. 

Caoseway  Green    - 

>f      " 

- 

Josh.  Hackett. 

Coppice  -           ,           - 

. 

>»**"" 

« 

B.  Johnson. 

CnUer'sEnd 

« 

w         "               "               ■■ 

« 

Bennitt  and  Williams. 

Flash     . 

. 

»f                 *■                   "                   ~ 

. 

W.  BennitL 

5 

Grange      -           -            . 
Hil^eld 

. 

ft        ' 

»              "                "                " 

- 

Parkes  and  Company. 
Guest  and  Company. 

Newbniy  Lane 

»»         ~                "                " 

. 

Bennitt  and  Taylor. 

»f               "           ~ 

. 

»l              "*                ~                • 

- 

Taylor  and  Farley. 

OMbnry    - 

• 

>f           "                   "                   " 

. 

Josh.  Hackett. 

Park  Hall 

. 

ft              *                •          .      - 

. 

Mason  and  Company. 

Parkhouse  Lane     - 

• 

w           ~                    *                    * 

- 

John  Williams. 

ff             ~           ** 

. 

»>              *                *                ' 

- 

ColiioB  and  Company. 

e 

Roonds  Green 

- 

»»         "                "                * 

- 

Z.  Mason  and  Company. 

»>               "           ~ 

»f                 *"                   "                   " 

- 

W.  BennitL 

Bowhay     - 

• 

»        • 

- 

Hopkins  and  Walton. 

The  Holt 

. 

)J                 "                   ~                   ■ 

- 

Harper  and  Moore. 

7 

Titford  Holt 

. 

l>           *                   •                   " 

. 

Joseph  Bennitt. 

„      Bridge   - 

. 

w                "                  ~                  * 

- 

8 

„      Meadow    - 

. 

ft           "                   "                   " 

- 

Jas.  Hackett. 

9 

WiJmsey 

. 

l>            -              "              • 

- 

Various. 

Springfield 

- 

ft        " 

- 

8.  Rowley  and  Company. 

1 

BaU'sHill 

. 

West  Bromwich     - 

- 

T.  MillersUp. 

S 

Black  Lake 

. 

»             ■*           * 

- 

B.  Whitehouse. 

Bon's  Bam 

. 

»j                ~           * 

. 

Shnkiss  and  Company. 

_ 

>f             "           * 

. 

B.  Whitehouse. 

(Oak  Tree) 
Claypit  Lane 

. 

ft                "           •■ 

- 

ft 

. 

»>             -           • 

'- 

Eagle  Company. 

»               ~            " 

• 

»»                *           * 

- 

Homer  and  Company. 

8 

Cobbs  Bam 

• 

ft            "           ^ 

. 

B.  Whitehouse. 

4 

Coppice  - 

. 

ft                '           ' 

- 

John  Harthmd,  jun. 

5 

M                    "                        ~                        * 

. 

ft             "           * 

> 

H.  Parrish. 

6 

Crab  Tree 

. 

ft                "           " 

_ 

Bagnall  and  Sons. 

7 

•>        " 

- 

ft             "           * 

- 

Various. 

8 

Cutl^s  End 

I 

^ 

WiUiams  and  Smith. 

9 
10 

Dunkirk 

M                    ~                      ~                       " 

- 

ft                ~           " 
ft             ~           " 

: 

Taylor  and  Farley. 
P.  WiUiams  and  Sons. 

11 

„        MiU     - 

. 

It                ~           " 

- 

Hartland  and  Company. 

IS 

Ebenezer  - 

. 

ft             "           " 

- 

B.  Whitehouse. 

18 

Far  Qose 

. 

ft                ~           ~ 

- 

Hawkins  and  Company. 

14 

Friar  Park 

- 

ff             "           " 

. 

W.  H.  Dawes. 

15 

Gold's  Green     - 

CoUiery        - 

: 

ft             ~           " 

- 

J.  BagnaU  and  Sons. 
Jno.  Nayler. 

16 

Giovelabd 

- 

ft                *           " 

.  - 

J.  BagnaU  and  Sons. 
Jno.  Batson. 

17 

Greet's  Green 

»>             "           " 

-' 

18 

Hall  End 

>»                ~           " 

- 

Parker  and  Halford. 

19 

»i          ~           "            ' 

»             "           " 

- 

Harland  and  Company. 

SO 

Harrill's  Hawthorn 

w                              "                    " 

- 

R.  Whiteho«ue. 

SI 

Hateley  Heath 

ft                "              " 

- 

T.  MUlership. 

Heath    . 

»                             "                   " 

- 

Earl  Dartmouth. 

Ireland  Green 

97                        "                     * 

. 

Parrish  and  Lewis. 

28 

99                -            " 

ff                              "                     " 

- 

T.  Cos  and  Company. 

88 

Jerroise 

. 

Jno.  TUdedey. 

84 

KeeUng     - 
Lewisham 

- 

H.Wythe8. 
Earl  Dartmouth. 

Lodge       . 

»                "              " 

- 

*t 

^ 

LytdetonHan    - 
IfonhLane 

M                               •                     " 

- 

W.  H.  Dawes. 

86 

87 

- 

^ 

Jno.  Spittk. 
J.Simbn. 

88 

Min  Field 

. 

tt                       "                    ' 

. 

T.  BdUlenhip. 

89 

Mm  Pool 

99 

- 

Messrs.  Millington. 

Moont  Pleasant     - 

. 

ft                        *                     * 

. 

J.  Dawes. 

30 

MoorLands       - 

- 

M                              "                    " 

- 

BagnaU  andSons. 

1848 

8.    VoLTIL 

PP 
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APPENDIX  TO   THB  BBPOBT   OF   COMMITTEE  B. 


No. 

Name  of  Colliery. 

Owner's  Name. 

81 

New  Mine - 

West  Bromwich 

Parker  and  Halford. 

NewWhylcy      - 

>f             .           -           _ 

J.  Percy. 

Old  House             -           -        - 

>»                 _           .        - 

M 

Oldbury  Lane    -            -            - 

»             .           ^           - 

W.  Williams. 

OiaWhyley           -            -        - 

»                 -           -        - 

J.  Percy. 

Piercey. 

»»             -           -           - 

T.  Cox  and  Company. 

sa 

Pump  Hiouse         -            -        - 

w                         -                   -                - 

Bagnall  and  Son. 

Bowhay          -            - 

»                  "                " 

P.  Williams  and  Company. 

»                            "                   "             ~ 

Haines  and  Son. 

33 

Springfield         -            -            - 

»                -              -              - 

Eagle  Coal  and  Iron  Company. 

84 

Squarefield 

»                    ... 

■r     «     ...i           " 

35 

Stone  Cross    - 

»>                  -                -                - 

J.  Spittle. 

Swan  Meadow    .            -           - 

l>                        -                -           - 

Stourbridge  Banking  Company. 

Tantany         -            - 

>♦                   -                -                - 

Field  and  Davis. 

36 

Union     -            -            -        .    - 

ft                            "                  ~    ,        *" 

P.  Williams  and  Sons. 

37 

Victoria 

»                  .                -                - 

W.  H.  Dawes. 

S8 

Wednesbury  New  Mine    - 

19                                -                      -               - 

B.  Whitehoufle. 

39 

Whitehall 

»                          ... 

J.  Kenderick. 

40 

White*s  Farm        -            -        - 

»l                                 .                      -               - 

Jno.  SpitUe. 

Bradley  ColHery 

Wednesbory 

Phillip  Williams  and  Sons. 

Broadwaters 

»             "           "             " 

J.  Bagnall  and  Sons. 

Sir  H.  St  Paul.     ' 

1 

Doe  Bank           ... 

w                       ""                    "                       " 

Haines  and  Underbill. 

Fallings 

»         -                "                -           - 

W.  Grove. 

King's  HiU 

w                       ~                    "                       " 

Josh.  Butler. 

Samuel  Mills. 

»>        "            " 

ft                  "               '                  " 

-  Morris  and  Bayley. 

2 

Lea  Brook            _            .          - 

»         ~                ■                "           " 

W.  Hodgkins 

Misty  Croft        -            .            . 

t>                  "                "                  " 

Williams  and  Company 

New  Field 

w          "                   " 

Botteley  and  Company 

OakesWell 

l»                  "                "                  " 

J.  Horton. 

8 

OckerHiU 

w           **                    "                    "             " 

Haines  and  UnderhiL. 

Old  Field 

»t                      "                   "                      * 

R.  Morgan. 

4 

Old  Park 

»        "                "                "           " 

Uoyds,  Foisters,  and  Company. 

5 

Potter's  Lane        -           -         • 

»                      "                   "                      " 

W.  Hodgkins. 

6 

Steer's  Meadow 

»        ~                "                "           " 

W.  E.  Jones. 

Yicanige             -            ,            - 

w                      "                   " 

J.  Batson  and  Company. 

»»         ~                "                "           " 

Tart  and  Company. 

7 

Wednesbnry  Park 

M                         "                     "                        " 

Lloyd,  Foster,  and  Company. 

1 

Ash  Tree            -           -           - 

CongreaTes 

James  Holcroft. 

2 

Bear  Moor           _           -         - 

n 

N.  B.  L-on  Company. 

8 

Black  Waggon 

»>        ~              ~              "          ** 

it 

Blue  Bell 

If     .            ~              ~                " 

T.  and  J.  Badger. 

4 

Cradley  Heath        -         -         - 

i>        ~ 

Parsons  and  Cooper. 

5 

Cradley 

w                 "               ~                 " 

A.  Sparrow. 

6 

Cradley  Park     - 

»        ~               "               "          "  . 

J.  Emg  and  Company. 

7 

Comgfeaves*        -            -         - 

»                 "               "                 " 

N.  B.  Iron  Company. 

Dudley  Wood     - 

>♦        "*               "               "          "  • 

Job  Taylor. 

8  . 

Eagle        -            -            -         - 

n                "              "                " . 

William  Mills. 

Fidoes  Engine        -          .          - 
Fly         - 

»        "              "              "          ' 

»>                 ~              ~                ~ 

Lloyd  and  Company. 
N.  B.  Lron  Company. 

.9 

Fox  Oak 

tf        "              ~              ~          "  - 

Cartwright  and  Company. 
T.  and  J.  Badger. 

ft                .              -                - 

HadenHill 

w         "                -                —           - 

Brettel  and  Company. 

10 

Hawne            .            - 

w                 ~               ~                 " 

N.  B.  Iron  Company. 

11 

Hawne,  New        -           -         - 

»        ~ 

.        »    . 

12 

Hayes        -            -            ■«        -• 

»                 ~               "                 " 

18 

Hay  Green 

»        '               "               "          " 

Messrs.  Hickman. 

HighHarker        .            .         . 

'      »> 

H.  Barrs. 

Jno.  Hall. 

14 

Homer  Hill 

ft                "               ■"                 "  . 

S.  Evers  and  Song. 

15 

Knowle 

»>        "               ~               "          " 

T.  Jones  and  Company. 

16 

Lion        .            .            -          - 

»»                 "               ~                 " 

N.  B.  Iron  Company. 

Lloydsfield 

w          '                    "                    "             ~ 

Purser. 

17 

Lye,  Hungary  HiU  and  New  Farm 

w                      "                   "                      ~ 

F.  T.  Rufford. 

Misty  Croft        -            -            - 

»         "                " 

Tart  and  Company. 

Netherend      -           - 

»                ~              "                " 

Josh.  King. 

18 

»        "            "            ■        " 

f>       ~              "              "         " 

w                      "                   ~                      " 

Perrens  and  Company. 

OakffwellEnd        -            -        - 

ft         "               " 

Kendrick  and  Company. 

19 

RedaU    .            -            -            - 

»»                      "                   "                      ~ 

Hingley  and  Sons. 

20 

»        "              "              '         " 

Waldron  and  Company. 

21 

SaltweU 

»»                   "                ■                  " 

Earl  of  Dudley. 

Shepheard's  Brook 

♦>         "                "                ~           " 

Messrs.  Eveson. 

Tandys        -            .          .        - 

"                *             ." 

T.  and  J.  Evans. 

Waterfall  Idme        .        -          - 

>»         "                "                "          " 

Wm.  Mills. 

22 

WhitehaU        - 

»»                ~              "                " 

George  Dudley. 

1 

Baptist  End        .            -            - 

»           "                "                "              " 

Thos.  Crew. 

2 

>•                 "                   "                   "             ~ 

Messrs.  Dunn. 

Barrow  Hill 

»      "                "                "                   " 

Earl  of  Dndley. 

Bird  Leasows         -            -        - 

ft             "                "               "           " 

lUchard  Mills. 

3 

Robinson  and  Jones. 

Blakemoor      -           - 

»              "                "                ■          * 

N.  B.  Iron  Company. 

t»     "■                "                "                   " 

J.Ray. 

4 

Blower's  Green 

Dndley  -           -           - 

Brettel  and  Cartwright 

5 

-        - 

•           .           -       . 

Messn.  Graiebrook. 

Brooks            •            - 

«»    ■ 

B.  Gibbons-                                      

*  Indnding  part  of  Hayden  HilL 
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No. 


Name  of  Colliery. 


10 
11 


12 
13 

14 
15 
16 
17 
18 


19 
20 

21 
22 
23 
24 
25 
26 
27 
28 

29 

30 
31 
32 

1 
2 
3 

4 

1 
2 


7 
8 

9 
10 
11 


12 


Boffety,  Old 
Bnffrey,  New 
Common  8ide 
CorbynHall 
Court  House    - 
Culling 

»» 
Dixon's  Green 
Fomaoe  Field 
Freemans 


Where  situated. 


Owner's  Name. 


Dudley  - 


uomnau  wooa 
Hart's  Hill 

„           .            - 
Haughton           -            ,            . 
High  Lanes    - 

HoUyHaU         -         '  -           I 
Hurst        .... 
Reelings         -    '       - 
Level       .           -           -         . 
Netherton           -           -           . 

OakPann           .           .          . 

Old  Park        -      '     -      "        I 

Old  Level 

Orchard        -        -           -        . 

Parkhead 

Pensnett    .... 

Planet    -           .            -            . 

Prestwood      -           - 

Prince  of  Wales    -          - 

Queen's  Gross         -           .        . 

RusseU'sHall     - 

Shut  End 

„      New       -           -       . 
StaUings 

Tansey  Qreen      .           .          . 
TansleyHall    - 
Wallows         -           - 

Woodside       - 
Yew  Tree 

„          .           -           .       . 

„    - 

„          .           -           -       . 

»          -           -           -        - 

n     "               -              '- 

n             '               -               -          - 

„     - 

„              .               -               -          . 

n     " 

>f             "               ~               -          - 

„             -               -               -          . 

„     - 

„             -               -               .          - 

„             -               -               -          . 

„             .               -               -          . 

„             .               -               .          . 

„     - 

If             "               "               ••          - 

»»             "               ~               -          - 

„             .               ... 

„             .             *-               -          . 

»             "               -               -          - 

„             -               .               -          . 

„     - 

Abberley  and  Pool  House  CoIBery 

Hollyac>^ 

Old  Han 

Pensax  -  - 

Amblecote         - 


Bank     - 
BeU-Isle 
Brettel  Luie 

>» 
Bridge  End 
Bromley  HaU 
Bromley  Lane    - 

„  New 

Chapel  HiU 
Clattershall     - 
Coal  Leasows 

Corbyn  Hall 
Cricket  Field 
DaUyHiU 
Delph 
Elm  Tree 
Lays 

Lower  Moor 
Moor  Lame 

Nagenfield     - 
Shattersford 
Tiled  House    - 
Timberfield 
Areley 
Blakemoor 
Gib-House 
Mamble     - 
Old  HaU 

Hurdington 


Stourport 

N.  W.  WOBGBSTBS 

Stourport 
Brierley  BHll 


Bewdley,  Worcester 


Thos.  Crew  and  others.. 
Wm.  Haden. 
T.  and.  J.  Badger. 
B.  Gibbons. 

Mrs.  Davis. 

Birch  and  Company. 

Knowles  and  Crew. 

Joshua  Horton. 

B.  Gibbons. 

Thos.  Taylor. 

Plant  and  Company. 

J.  and  C.  Cochrane. 

B.  Gibbons. 

Biackwell  and  Company. 

Evers  and  Martin. 

Messrs.  Coo.hrane. 

B.  Gibboni, 

Hall,  Halcroft,  and  Pearson. 

N.  HiDgley  and  Sonb. 

Messrs.  Grazebrook. 

W.  Walker. 

Sir  Stephen  R  Glynne. 

Earl  ot  Dudley. 

Hall,  Holcroft,  and  Company. 

Earl  of  Dudley. 

Evers  and  ^artm. 

Earl  of  Dudley. 

J.  Raybould. 

B.  Gibbous.. 

J.  Taylor  and  Haines. 

S.  Ganratt. 

Bradley  and  Company. 

John  Bradley  and  Company. 

A.  B.  Cochrane  and  Compamy. 
F.  W.  Pierson. 

Woodall  and  Company. 

Job  Taylor. 

Garrett  and  Company. 

Earl  of  Dudley. 

J.  and  C.  Cochrane. 

Cochrane  and  Company. 

B.  Gibbons. 

J.  Jones. 

W.  Norwood. 

Sir  Edward  Blount,  Bart 

Pensax  Colliery  Company. 

Hill  and  Company. 

J.  Hall. 

Matthews  and  Woodcock. 

Fothergill  and  Company. 

Bache  and  Company. 

Haines  and  Company. 

J.  Raybould. 

Hunt,  Brown,  and  Company. 

R.  Dolphin. 

Pearson  and  Company. 

Earl  Dudley. 

J.  Bowen. 

Parrish  and  Pearson. 

W.  Waikins. 

Matthews  and  Bond. 

Worcester  and  County  Banking  Company. 

Matthews  and  Bond. 

Harpers  and  Moore. 

Elm  Tree  Company. 

W.  M.  Blair. 

Mathews  and  Cooper. 

Thomas  Crew. 

E.  Kaker  and  Company. 

Firmstone  and  Company. 

Harris  and  (Company. 

Matthews  and  Bond. 

T.  Skidmore. 

Captain  Pelley. 

Mrs.  Davies. 

W.  Hanbury. 

S.  G.  Bluut. 

Messrs.  Hopcott. 


-     Bridgenorih       -  -  -  |   Mrs.  Depper. 

THE  NORTH  AND  EAST  DIVISION  OF  LANCASHIRE. 

(Manchester  DiiUrict.') 
BM.  Inqtector,  Josskb  Digkiitson,  Pendleton,  Manchester. 


Agecroft 
Aniert 


Pendlebuiy,  Manchester 
West  Houghton,  Bolton     - 
Altham 


Pp  2 


Andrew  Knowles  and  Sons, 
John  Gerrard. 
William  Edward  Taylor. 
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No. 

Name  of  CoUiery. 

Where  situated. 

4 

Anderton  Hall 

. 

. 

Blackrod 

5 

Ashtons  Field    - 

- 

- 

Little  Hulton      . 

6. 

Aflhworth 

- 

- 

Bochdale 

7 

Aapin     - 

- 

- 

Oswaldtwistle 

8 

Bamford  Closes     - 

. 

- 

Wolstenhohne 

9 

Back  o'th' Height 

. 

- 

Oyer-Darwen     - 

10 

Bagdate  Moor 

- 

- 

Bagslate    - 

11 

Bank      - 

- 

- 

Little  Hulton      - 

12 

„    Hall 

- 

- 

Burnley     -            -            - 

18 

„    Hey 

- 

- 

Wardle,  Bochdale 

U 

„    House 

- 

- 

Crompton,  Oldham 

15 

it               " 

« 

_ 

Bagslate,  Rochdale 

16 

M 

- 

- 

Bagslate    - 

17 

„    Top 

- 

- 

Radcliffe,  Manchester     - 

18 

Baidsley 

- 

- 

Bardsley,  Ashton-under-Lyne 

19 

Barracks 

- 

- 

Little  Hulton      - 

SO 

Belthoni 

- 

- 

Oswaldtwidtle 

SI 

Bents     - 

. 

_ 

Little  Lever,  Bolton 

8S 

Birtle  Dean 

- 

- 

Birtle,  Bury 

23 

Black  Moss 

- 

- 

Radcliffe,  Manchester     - 

34 

Rlackrod 

- 

- 

Blackrod 

S5 

Blainscough  Hall 

- 

- 

Coppul,  Chorley 

26 

Boarshaw 

- 

- 

Middleton,  Manchester      . 

27 

Botany  Bay 

_ 

. 

Clifton,  Manchester 

28 

Bower 

. 

- 

Hollinwood 

29 

Brandwood  Moor 

- 

- 

Cowpe,  Waterfoot 

30 

31 

Bradford 

„ 

_ 

Bradford',  Manchester    - 

32 

Breightmet 

- 

- 

Little  Level,  Bolton 

38 

})                 ~ 

- 

- 

Breighmet 

84 

Brex 

. 

. 

Lower  Whitwell 

35 

Bridge  MQls 

- 

- 

Whitwoith,  Rochdale  •      - 

36 

Bridgewater 

- 

- 

Worsley 

37 

Briimt>d 

- 

- 

Rochdale 

38 

Brinaop  Hall 

• 

- 

Westhonghton   - 

39 

Britannia 

- 

- 

Bacup        -           -           - 

40 

Broad  Oak  and  Moss 

- 

- 

Ashton-under-Lyne 

41 

Broadfield 

- 

• 

Westleigh 

42 

»>         ~            "* 

, 

- 

Oswaldtwistle^  Accrlngton 

48 

Brotherod 

- 

- 

44 

Broomstair 

- 

- 

Denton,  Manchester 

45 

Backley  Lane     - 

. 

- 

Little  Hulton 

46 

Bolls  Head 

- 

Moonide,  Oldham 

47 

Burgesft  Land     - 

- 

- 

LitUe  Hulton 

48 

Burnt  Hills 

_ 

- 

Wholaw  Nook,  Burnley 

49 

Bus 

- 

- 

CUfton,  Mancheater 

50 

Butterworth  Hall 

- 

- 

Milnrow,  Bochdale 

51 

Cartridge  Nook 

- 

- 

Wardle,  Rochdale 

52 

Cat  Hole 

- 

- 

Broad  Oak,  Accrington  - 

53 

Chadwick  Hall 

- 

- 

Rochdale 

54 

Chamber 

. 

- 

Hollinwood 

55 

Change,     Greave    Clough 

and 

Bacup        ... 

Lawick. 

56 

Chanters 

- 

_ 

Atherton 

57 

Cheesden  Bar 

- 

- 

Bury 

58 

Chelbom 

-- 

- 

Littleborough     - 

59 

Clamerclough  Pottery 

- 

- 

Famworth 

60 

Clayton 

- 

- 

Clayton,  Manchester 

61 

Cleggswood  Pottery 

- 

- 

LitUeborough 

62 

Clifton  Hall 

- 

- 

Clifton,  Manchester 

63 

Clifton  Moss 

- 

_ 

n 

64 

Clough  Head  Brickworks 

- 

Todmorden 

65 

Cob  House  and  Lark  Mount 

- 

Birtle,  Bury 

66 

Cockey  Moor     - 

- 

- 

Ratcliffe,  Manchester     - 

67 

Combennere 

- 

- 

Tyldesley 

68 

CoppuU  Hall       - 

- 

- 

Coppull 

69 

Coppy 

- 

- 

Cliviger,  Burnley 

70 
71 
72 

Coney    - 

- 

- 

Over-Darwen     - 

Cornfield 

. 

_ 

99                                    ~                      - 

(Gkiwthoip 

73 

Cragg     - 

- 

- 

Bacup        ... 

74 

Cranberry  Moss 

- 

- 

Kntwistle,  Bolton 

75 

Crook  Bank 

- 

- 

Wardle,  Rochdale 

76 

Cross  Hillock      • 

- 

- 

AsUey    - 

77 

Crow  Enowl 

» 

_ 

Crompton,  Oldham 

78 

„     Nest 

- 

- 

Milnrow 

79 

Cupola 

_ 

- 

Hameldon 

80 

Darcy  Lever 

- 

- 

Darcy  Lever 

81 

Dean      - 

- 

- 

Water  Rossendale 

82 

Deansgreave 

- 

- 

Bacup    -           -           - 

83 

Deamley            -   . 

- 

- 

Bochdale 

84 

Delph     - 

- 

- 

Middle  Hulton    - 

85 

Denton       - 

- 

_ 

Denton,  Manchester          r 

86 

Denton  Lane  and  ^emey  Field  - 

Chadderton 

87 

Dock      - 

- 

- 

Ashton-4inder-Lyne           r 

68 

Doficocker  and  VaJlcts 

- 

- 

HalliweU,  Bolton 

89 

Dogshaw 

- 

- 

Over-Darwen 

90 

Dootson  Vauze 

- 

- 

Blackrod 

91 

Duckworth  HalJ 

* 

- 

OswaldtwisUe 

Owner's  Name. 


Dewhurst,  Hoyle,  and  Smethnrat 

Bridgewater  TrusteeB. 

Richard  and  William  Stott 

Thoa.  Simpson  and  Company. 

Samuel  Lord  and  Brothers. 

John  and  Ralph  Holden. 

William  Beny. 

Executors  of  John  Wright 

George  Hargreaves  and  Company. 

Bdmund  Fairbum. 

Oldham,  Middleton,  and  Rochdale  Colliery 

Company  (Limited) 
Bankhouse  Colliery  Company. 

Knowles  and  Hall. 

Bardsley  Coal  Company. 

Bridgewater  Trustees. 

Thomas  Simpson  and  Company. 

Thomas  Fletcher. 

Thomas  Ramsbottom  and  Sons. 

Thomas  Fletcher. 

Thomas  Whaley. 

James  Darlington. 

Oldham,  Middleton,  and  Rochdale  Collieiy 

Company  (limited). 
Clifton  and  Eearsley  Campanj. 
Messrs.  Marland. 
James  Breariey  and  Son. 
Edward  Ashworth  and  Ck>mpany. 
Bradford  Colliery  Company. 
James  Hardcastle, 
Thomas  Fletcher, 

Hargreaves,  Ashworth,  and  Company. 
Ralph  Rawstron. 
Bridgewater  Trustees. 
Brimrod  Colliery  Company. 
Brinsop  Hall  Colliery  Company. 
Townsend  and  Company. 
Fairbottom  CoUiery  Company. 
John  Speakiuan. 
Thomas  Simpson  and  Company. 
H.  H.  Fishwick  and  Coqipany. 
Leigh  and  Bradbury. 
Bridgewater  Trustees. 
Thomas  Mellodew  and  Onnpany. 
Bridgewater  Trosteea. 
George  Hargreaves  and  Company. 
(Clifton  and  Eeanley  Company. 
Richd.  and  Wm.  Stott 
James  Dearden. 

Hargreaves,  Ashworth,  and  Company. 
Roscow  and  Xx>rd. 
Chamber  Colliery  Company. 
George  Maxwell. 

John  Fletcher  and  C!ompany. 

John  Haworth. 

Rochdale  Brick  and  Tile  Company  (Limited). 

John  Gerrard  and  Son. 

Leigh  and  Bradbury. 

Hall  and  Rogers. 

Andrew  Knowles  and  Sons. 

ft  » 

Thos  Temperley. 
B.  D.  Milnes  and  Brother. 
Rylands  and  Sons. 
Tyldesley  Colliery  Ck>mpany. 
Norley  Hall  Colliery  Company. 
Cliviger  Coal  Company. 
Coney  Colliery  Company. 
Taylor  and  Holden. 
George  Haig;reave8  and  Company. 
Butterworth  and  Brooks. 
James  Barlow. 
Charles  Crcssley. 
Askey  and  Tyldesley  Coal  and  Salt  Conpany 

(Limited). 
Edmund  Butterworth  and  Sons. 
Roscow  and  Lord. 
Brooks  and  Pickup. 
Darcy  Lever  Coal  Company. 
Hargreaves,  Ashworth,  and  Company. 
John  Lord. 

Schofield  and  Company. 
Bridgewater  Trustees. 
Peter  Rothwell. 
CHiamber  Collieiy  Company. 
Fairbottom  Colliery  Ck>mpany. 
Thomas  Ooss. 

Eccles  Shorrock  Brothers  and  Company. 
Samual  Leather. 
Thos.  Simpson  and  Company. 
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No. 

Name  of  Colliery. 

Where  sitoated. 

9S 

Donkenhalg  Park 

^ 

Church  Accrington 

98 

Dnxbufy  and  Chorley    - 

- 

Chorley 

94 

Edge  Fold 

- 

Worsley 

95 

EUenbrook 

- 

Tyldesley 

96 

Elpit  Edge 

- 

Batterworth 

97 

Elton     - 

^ 

Elton,  Bury 

98 

Famworth  Bridge 

- 

Little  Lever,  Bolton 

99 

Fearn^de 

- 

» 

100 

Flash 

- 

EccleshiU 

101 

Foggs     - 

- 

Davcy  Lever,  Bolton 

lOS 

Fozclongh 

- 

Colne     - 

103 

Foxhffl 

- 

Middle  WhitweD   - 

104 

Foaldongh 

- 

Walsden,  Todmorden     - 

105 

Freeholds 

- 

Faeit,  Baenp 

106 

Freeholds,  Rook  View       . 

- 

Whitworth 

107 

Gannow 

- 

Habeigham 

108 

Gatley       - 

- 

Tyldesley 

109 

Gibfield 

- 

Atherton    - 

110 

Glodwick 

. 

Oldham 

111 

Great  Boys 

- 

Tyldedey 

lis 

„     Uarwood      - 

- 

Accrington 

118 

„     Leyer 

- 

Great  Lever 

114 

,«        Works 

. 

»>               «           - 

115 

Grcave 

- 

Bacup 

116 

„      New 

- 

M                                      —       .             - 

117 

Greenacres 

- 

Oldham      - 

118 

Green  Booth  and  Know! 

_ 

Wolstenhofane    -           v 

119 

Grime  Bridge 

- 

BfiddleWhitweU    - 

120 

Hacken 

- 

Darcey  Lever 

ISl 

Handle  HeU 

- 

Calderbrook. 

1S8 

Hanging  Chadder 

- 

Rochdale 

lis 

Hapton      -           -           - 

» 

Burnley     - 

1S4 

„      Valley     - 

- 

Hapton,  Burnley 

185 

Hartfoid    - 

- 

Oldham     - 

126 

Hartshead 

_ 

Ashton-under-Lyne 

127 

Harwood  and  Bradshaw     . 

- 

Firwood,  Bolton    - 

188 

Haugh  Hey 

- 

New  Hey,  Rochdale       - 

189 

Hanghton 

- 

Haughton,  Manobester 

ISO 

„        Green 

- 

w                               ~ 

ISl 

Healey  Hall  Bottoms 

- 

Rochdale   - 

132 

Heath  Chanioek 

- 

Heath  Chamock 

133 

HeskinHall 

- 

Heskin,  Chorley    > 

134 

Hey  Clongh 

- 

WanUe 

135 

„    Fold 

. 

Over-Darwen 

136 

Heyfield 

- 

Leigh,  Manchester 

137 

Heys 

- 

Ashton-under-Lyne 

138 

High  Field 

_ 

Moorside,  Qldham 

139 

Higgfnshaw 

- 

Royton,  Oldham    - 

140 

High  Houses      - 

. 

LitUeborough 

141 

Higher  Shore 

- 

142 

. 

Over-Darwen 

148 

Hodge  Clongh   - 

- 

Oldham             -    .       - 

144 
145 

Hogshead  . 
Hotebottom 

- 

Bacup 
Oldham 

146 

Hole  in  Band 

- 

Accrington 

147 

Hollingworth      - 

- 

HoUingworth     - 

148 

Honeywell  Lane    - 

. 

Oldham     - 

149 

Hopwood 

- 

Middleton,  Blanchestor  - 

150 

Horrocks  Coort     - 

. 

Edgeworth 

151 

Howarch's  Field 

- 

Famworth 

152 

Howhridge 

-. 

Atherton 

153 

Hudclongh         -   . 

- 

Fftcit,  Rochdale     - 

154 

Hulton       ... 

. 

Over  Hulton 

155 

„      Park      - 

- 

if                           " 

156 

Intake       ... 

- 

Cowpe,  Waterfoot 

157 

Jnbilee  - 

- 

Crompton,  Oldham 

158 

Kearsley    - 

- 

Kearsley,  Bolton 

159 

Ladyshore 

- 

Little  Lever,  Bolton 

160 

Land 

- 

Shawforth,  Rochdale      • 

161 

Lee,     - 

- 

Bacup 

162 

>»              _           -           - 

r 

»        "           "           • 

163 

Light  Owlers  and  Pikehoose 

_ 

Littleborough 

164 

Tjmehursc 

- 

Ashton-under*Lyne 

165. 

Idmeside 

- 

Limeside    - 

166 

Linnyshaw 

- 

Worsley 

167 

Littie  End 

- 

Oldham      - 

168 

„      Hey- 

- 

Stoneclough       - 

169 

„     Mine        - 

- 

Higher  Barrowshaw 

170 

Liyesay  Fireclay  Works 

- 

Livesay  -           -           - 

171 

Longley  Hey 
LordsFieldB       - 

- 

Littleborough 

172 

- 

Ashton-undisr-Lyne 

173 

„     Moss  Field  - 

- 

Famworth 

174 

LowCrompton  - 

- 

Rochdale 

17ft 

Lower  Darwen 

_ 

Blackburn 

176 

„      Moor 

- 

Oldham  - 

177 

Low  Side  - 

- 

M                    *                      ~ 

Owner's  Name. 


Exors.  of  Joseph  Barnes. 
Thoe.  Whittle. 
Bridgewater  Trustees. 

»  »» 

James  Leach. 
William  Thornton  Parks. 
Andrew  Knowles  and  Sons. 

EccleshiU  Coal  and  Coke  Company. 
Andrew  Knowles  and  Sons. 
George  tiargieaves  and  Company. 
Hargreaves,  Ashworth,  and  Ccmpany. 
Reuben  Haigh  and  Company. 
Benjamin  aj^  Joseph  Lees. 
Abraham  HUl. 

George  Hargreaves  and  Company. 
Bridgewater  Trustees. 
John  Fletcher  and  Company. 
James  Coltinge  and  Company. 
Thomas  Fletcher. 
Executors  of  Richard  Fort. 
The  Earl  of  Bradford. 

Townsend  and  Company. 

Executors  of  James  L  Law. 

Lees  and  Company. 

James  Butterworth  and  Son. 

Hargreaves,  Ashworth,  and  Company. 

Earl  of  Bradford. 

James  Dearden. 

Oldham,  Middleton,  and  Roehdale  Colliery 

Company  (Limited) 
John  Snteliffe  Witham. 
George  Hargreaves  and  Company* 
Oldham,  Middleton,    and  Rochdale  Colliery 

Company  (limited). 
Fairbottom  C3olliery  Company. 
James  Hardcastle. 
Hau^  Hey  0>lliery  Company. 
Thomas  Shaw  and  Sons. 

»>  »» 

Jacob  Tweedale  and  Sons. 
Heaton  and  Company. 
Heskin  Hall  Company. 
Samuel  Stott 
Eti  Walsh. 
James  Diggle. 

Fairbottom  CSolliery  Company. 
Sunderland  Brothers. 
Joseph  BagnaU. 
Townsend  and  Company. 
James  Fletcher  and  Brothers. 
Joseph  Place. 
George  MeUodew. 
Mrs.  AnnMaden. 
Leeses,  Jones,  and  Company. 
Hargreaves,  Ashworth,  and  Company. 
J<dm  Taylor  and  Ck>mpany. 
Booth  and  Marland. 
Oldham,  Middleton,  and  Rochdale  Collieiy 

Company  (Limited). 
Executors  of  Thomas  Fogg. 
Bridgewater  Trustees. 
John  Fletcher  and  Company. 
Smithson  and  Butterworth. 
William  Ford  Hulton. 

John  Woodhead. 

Oldham,  Middleton,  and  Rochdale  ColUery 

Company  (Limited). 
Samuel  Scowcroft. 
John  Fletoher. 
James  Dearden. 
Thomas  Leach. 
Oldham,  ^Gddleton,  and  Rochdale  Company 

(Limited). 
Lees  and  Tetlow. 
Limehurst  Colliery  Company. 
Thomas  Ramsbottom  and  Sons. 
Bridgewater  Trustees. 
Kay  and  Wilks. 
Knowles  and  Stott 
Lees  and  MayalL 
Orlando  Brothers. 
Kershaw  Brothers. 
Lords  Fields  Colliery  Company. 
Bridgewater  Trustees. 
Oldham,  Middleton,  and  Rochdale  Company 

(Limited). 
Thomas  Simpson. 
Mayall  and  Seddon. 
Jolm  G.  Blackbume. 
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No. 

NaineofCk)IUer7. 

Where  sitoated. 

Owner's  Name. 

178 

Madam'0  Wood  - 

LitdeHnlton      - 

Bridgewater  Trustees. 

179 

Mangnail's             -           -        - 

Worsley    -            .            .        - 

>♦ 

180 

Manor    -            -            -            - 

Clifton,  Manchester 

Clifton  and  Kearsley  Conq^any. 

181 

MarUands 

Blackrod    -            -            -        . 

Thomas  WhitUe. 

182 

Marsden             ... 

Marsden,  Burnley 

George  Hargreaves  and  Company. 

183 

Martholm  -           -           -        - 

Great  Harwood      -            -        - 

£xecnton  of  Richard  Fort. 

184 

Meadow  Head     - 

Wolstenhohne    ... 

Meadow  Head  CoUiery  Company. 

185 

Meadows   -            -            -        - 

Bacup        -            .            -        - 

Hargreaves,  Ashworth,  and  Company. 

186 

Mesne  Lea         .           -           - 

Worsley 

Peter  Nightingale  and  Company. 

187 

Messhmg  Trees     -           -        - 

Tyldesley  -            ... 

188 

Monk's  Bank     - 

Charles  Whowell. 

189 

Mosley  Common    -            -        - 

Tyldesley  .           .           .        - 

Bridgewater  Trustees. 

190 

MossfieM 

Oswaldtwistle     ... 

Thomas  Simpson  and  Company. 

191 

Moston      -           ^          .        - 

Moston,  Manchester 

Executors  of  John  Stanley. 

192 

Nelson  and  Rocher 

Ashton-ondei^Lyne 

Fairbottom  Colliery  Company. 

193 

TSfcw  Bam  Brick  Works 

Bacup        -           -           -        - 

James  Taylor. 
William  Knight 

194 

„    Fields 

Horwich             ... 

195 

„    Lester 

Tyldesley  -           .           -        . 

James  and  William  Roseoe. 

196 

„    Line           .            -            - 

Bacup    -            -            -            - 

Benjamin  and  Joseph  Lees. 

197 

„    Watergate  and  Peel  Hall    - 

Little  Holton          .            .        - 

James  and  William  Roseoe. 

198 

Nook     ...           - 

Tyldesley           -           ... 

Astley  and  Tyldesley  Coal  and  Salt  Company 

(Limited). 
Chamber  Colliery  Company. 

199 

Oak           .           -           -        - 

HoUinwood            -            -        - 

2bO 

Oaken  Clongh    -           -           - 

Bacup    .            -            .            - 

Executors  of  James  Bntterworth. 

201 

OkL  Clap  Gate 

Bagslate,  Rochdale 

Ralph  Rawstron. 

202 

„    Clongh 

Bacup    .           -           .           - 

Hargreaves,  Ashworth,  and  Company. 

203 

„    L^ons 

„    Sink  and  Greenland 

Over.Dafwcn         -           -        - 

Fish  and  Holden. 

204 

John  Lomax  and  Company. 

205 

Openshaws             -            -        - 

Birtle,  Bury           -            -        - 

Edmund  Turner. 

206 

Outwood            -            -            - 

Outwood,  Manchester    - 

Thomas  Fletcher  and  Sons. 

207 

Over-Darwen  Brickworks  - 

Over.Darwen         -            -        - 

Ralph  EntwisUe. 

208 

Owens   ...           - 

Leigh,  Manchester 

James  Diggle. 

209 

Padiham    -            -            -        - 

Padiham    .            .           .        - 

George  Hargreaves  and  Company. 

210 

Park      - 

Oldham .            -            -            - 

Bailey  and  Dronsfield. 

211 

„    Hall-           -           .        - 

Blackrod    .... 

Arley  Main  Colliery  Company. 

212 

Pemberton  Honse 

Cbamock,  Richard,  Ghorley 

James  Barker. 

213 

Pendlehuiy            -           .        - 

Pendlebury,  Manchester    . 

Andrew  Knowles  and  Sons. 

214 

Pendleton 

Pendleton,  Manchester  - 

tf 

215 

Pole          .... 

Over.Darwen         .            -        - 

William  Pickup. 

216 

Baddiffe 

Radcliffe,  Manchester     - 

Knowles  and  HalL 

217 

„        Moor 

Ainsworth.            -            .        - 

Thomas  Fletcher. 

218 

Bfukes   .           .           .           - 

Great  Lever       ... 

Earl  of  Bradford 

219 

Rake  Pottery 

Littleborough         -            -        - 

Rawstrons  and  Stott 

220 

RedLnmb          ... 

Wolstenholme    ... 

Moscrop  Brothers. 

221 

Redshaw    -            -            .        - 

Wahnersley            -            -        . 

222 

Rhodes  Bank      .            -            - 

Oldham- 

Leeses,  Jones,  and  Company. 

22S 

Ridiniro      -            -            -        - 

Wardle      -           -           .        . 

Ridingo  Colliery  Company. 
Dewhurst,  Hoyle,  and  Smethorst 

224 

RiiJ?b>'Hill 

Blackrod 

225 

RmgleyFoH 

Kearsley,  Manchester 

Knowles  and  Stott 

226 

RiTin,  New        ... 

Little  Lever,  Bolton 

Andrew  Knowles  and  Sons. 

227 

Robin  Hill 

Oldham      .... 

Oldham,  Middleton,  and  Rochdale  GoUieiy 
Company  (Limited). 

128 

Robin  Hood 

Clifton,  Manchester 

Clifton  and  Kearsley  Company. 

229 

Rose  Hill  .... 

Bumden,  Bolton    -           .        - 

Samuel  Scowcroft. 

230 

Rowley  -            -            -            . 

Burnley              ... 

George  Hargreaves  and  Company. 

931 

Salmon  Field         .           -        - 

Royton,  Oldham    -            -        - 

John  Smethurst 

232 

Sanderson           ... 

Worsley              -           .            - 

Bridgewater  Trustees. 

238 

Sapling  Field 

Middle  Hnlton 

n 

234 

ScarJEnd 

„      WhitweU 

Hargreaves,  Ashworth,  and  Company. 

235 

Scot  Lane  -            -            -        - 

Blackrod    .            .           .        - 

Wilham  Woods  and  Son. 

236 

Scout  Moor        ... 

Shuitleworth      ... 

Executors  of  Lawrence  Duckworth. 

237 

Shakerlejr  .... 

Shakerley  ...        - 

William  Ramsden. 

238 

n                   .            -             - 

»                 ... 

Tyldesley  Colliery  Company. 

239 

Sharpies    -           -           -        . 

Sharpies,  Bolton    .           .        . 

Andrew  Knowles  and  Sons. 

240 

Sheepbank 

Littleborough     .            .            - 

Sheepbank  Colliery  Company. 

241 

Shipperbottom       -            -        . 

Walmersley            -            .        - 

Executors  of  Lawrence  Duckworth. 

242 

Sholver  -            .            .            - 

Crompton,  Oldham 

Oldham,  Middleton,  and  Rochdale  Gonmany 
'  (Limited).                                          ^^ 

243 

ShoreyBank         -           -        - 

Ovc^.Darwen  -           - 

Shorey  Bank  Colliery  Company.. 
Knowles  and  Stott 

244 

Singing  Qough .            .            - 

Ifearsley    .... 

245 

Sladen        .... 

Littleborough      -            .            . 

Tellow,  Lees,  and  Kershaw. 

246 

Smallbridge 

Rochdale   .            .... 

Lomax  and  Company. 

247 

Smear  HaU 

Wray  with  Botton 

John  Newby. 

248 

Smithfold 

Little  Hulton          .            .        - 

John  Gibson  ahd  0>mpany« 

249 

Snapes       -            -            -        . 

Leigh,  Manchester 

250 

South  Grain       ... 

Dulcsgate  -           -           -        - 

James  Dearden. 

251 

Spindlepoint           -            .        . 

Clifton,  Manchester 

Clifton  and  Keaidey  Ompany. 

252 

Springfield 

Coppull,  Chorley    .           .        - 

James  Darlington. 

253 

Stacksteads            -           .        - 

Stacksteads        ... 

Hargreaves,  Ashworth,  and  Company, 

254 

Stand  Lane  '      . 

Radcliffe  Bridge     - 

Stand  Lane  Colliery  Company. 

255 

StanhiU      -           -           .        - 

Oswaldtwistle     -            .            - 

ThoB.  Simpson  and  Company. 

256 

Starring              ... 

Littleborough        -           -        - 

Ralph  Ashworth  and  Company. 

257 

Stockfield- 

Cbadderton        ... 

Chamber  Colliery  Ck>mpany. 

258 

Stonehili 

Famworth,  Bolton 

Roscow  and  Lord. 

259 

Stopes        -           -           -        - 

Little  Lever        ... 

Thomas  Fletcher. 

260 

Street  Gate         ... 

Little  Hulton,  Bolton 

Matthew  Bennett  and  Brothem 

261 

Swinshaw  -           -           -       ^ 

Crawshaw  Booth 

262 

Syke      -           .           -           - 

Hollingworth      .            .            - 

Lees  and  Ashworth. 

263 

Toadleach-            -            -        - 

Healey,  Rochdale  .            .        - 

James  Dearden. 

264 

Todmorden  Moor 

Todmorden        ... 

99 

265 

Tonge        ,           .           -       . 

Tonge,  Bolton        -            -        - 

Jethro  Scowcroft 

266 

Tonges  Field      ... 

Famworth          ... 

Bridgewater  Trustees. 
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No. 

Name  of  Colliery. 

Where  sitoated. 

Ovnier^s  Name. 

267 

TonnacUffe             -            -        - 

Rochdale   -           -           -        - 

Samuel  Tweedab. 

S68 

TooterHill 

Bacap     .... 

James  Dearden. 

269 

Top-o'-th'-Meadow             -        - 

Darcy  Lever          -            -        - 

John  Seddon. 

270 

Towneley           -            _            - 

Burnley              -           -           - 

Brooks  and  Pickup. 

271 

Tunshill     -            -            -        - 

Milnrow,  Rochdale 

Bichd.  and  William  Siott 

272 

Turton  Moor  Brick  Works 

Turton,  Bolton  - 

Turton  Moor  Colliery  Company. 

278 

Tyldesley 

Tyklesley  -           -           -       - 

Tyldesley  Colliery  Company. 

274 

»          "            "            "        " 

i»                 " 

Astley  and  Tyldesley  Coal  and  Salt  Company 

(Limited). 
Cliviger  Coal  Company. 

276 

Union    -            -            -            - 

Cliviger,  Burnley  - 

276 

Unity  Brook           -            -        - 

Kearsley,  Bolton 

James  Stott  and  Company. 

277 

Victoria-            -            -            - 

Rumworth              -            -        - 

John  Roshottom  and  Sons. 

278 

>»                       _            -        - 

Baxenden           -           .           - 

Uargreayes,  Ashirorth,  and  Company. 

279 

WaUnook 

Waidle,  Rochdale  - 

James  Dearden. 

280 

Wardley  Coppice  Field      - 

Worsley 

Bridgewater  Trustees. 

281 

Waterside           -            -            _ 

Waterside,  Darwen 

Adam  Bullough. 

282 

Welch  Whittle 

Welch  Whittle,  Chorley 

James  Darlington. 
Executors  of  James  Haidman. 

283 

Wellclough 

284 

Westleigh 

Leigh,  Manchester 

James  Diggle. 

285 

(No8.  1  and  2) 

M                  -             -         _ 

Wigan  Coal  and  Iron  Company  (Limited). 

286 

Wetearth    -            -            -        - 

Clifton,  Manchester 

CUlton  and  Kearsley  Company. 

287 

Wharton 

Little  Hulton,  Bolton 

Francis  Chariton. 

288 

Whitaker  -            -            -        - 

Littleborongh     -           •            - 

The  Whitaker  0)mpany. 

289 

Whitefield 

Radcliflfe    -            -            -        - 

Stand  Lane  CoUiery  Company. 

290 

Whitewell--          -     .       -        _ 

Healey  -            -            -            - 

John  Buckley. 

291 

Whittlefield 

Burnley      -            -            -        - 

George  Hargreayes  and  Company. 

292 

WholawNook 

Wholaw,  Burnley 

Brooks  and  lockup. 

293 

Wilderewood      - 

Rivington  -            -            -        - 

Nicholas  Fish. 

294 

Wildersmoor          -            -        - 

Horwich,  Bolton 

Andrew  Peake. 

295 

Winter  HiU 

»                 .            .        - 

Adam  Mason. 

296 

Withnell  Fireclay  Works  - 

Withnell,  Chorley 

John  Parkinson  Parke. 

297 

Wopdnook 

Accrington             -            -        - 

Hargreaves,  Ashworth,  and  Company. 

298 

Woodhouse  Lane  -            -        - 

Bagslate,  Rochdale 

Zech.  and  James  Howarth. 

299 

Woodpark          -           -           - 

Bardsley    -            -            -        . 

Fairbottom  Colliery  Company 

1 

2 
8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


THE  WEST  DIVISION  OF  LANCASHIRE. 

H.M.  IntpectoTt  Pbtss  Hiobon,  Manchester. 

St.  Hklibns. 


Blackleyhurst     • 

- 

Ashton-in-Makerfield 

Crank        ... 

- 

Rainford 

Edge  Green 

- 

Golbome   - 

GarswoodPark      - 

- 

St.  Helen's 

Halsiiead 

_ 

Whiston     - 

Haydock    -            - 

- 

Ashton-in-Makeraeld 

High  Brook 

- 

»            >f 

Lai£ELk  and  Garswood 

- 

Parr       - 

Nut  Grove 

- 

Sutton 

Parr          -            -           - 

. 

Ashton-in-Makerfield 

Peaseley  House  - 

- 

Parr 

PewfaU      - 

- 

»j         * 

Birchfield 

- 

Prescot      - 

Ravenhead 

- 

Sutton      - 

Riding  Lane 

- 

Ashton-in-Makerfield 

The  Mesaes 

. 

>f               >y 

Benela  Green     - 

_ 

»*               n 

St  Helen's 

_ 

St  Helen's 

Sankey  Brook    - 

_ 

Parr       - 

Sutton        ... 

- 

Sutton 

Sam.  Stock. 

The  Crank  ColUery  Company. 

Richard  Evans  and  Company. 

David  Bromilow  and  Company. 

Lee,  Williams,  and  Pugh. 

Rich.  Evans  and  Company. 

Mercer  and  Evans. 

Lafiak  and  Garswood  Colliery  Ck>mpany. 

James  Radley. 

Richard  Evans  and  Company. 

Bournes  and  Robinson. 

Richard  Evans  and  Company. 

John  Middlehurst 

Bromilow,  Haddock,  and  Ck>mpany. 

Cross,  Tetlow,  and  Company. 

Samuel  Stock. 

Pikington  Brothers. 

Sankey  Brook  Coal  (Company  (limited). 


1 

2 

9 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

16 

17 

18 

19 

20 

21 

32 

33 

34 

25 

26 

27 

28 


Ackhurst 

Albion  and  Stonehouse 

Almond  Brook   - 

Amberswood 

Aspull    -   '        - 

Barley  Brook 

Bickershaw 

Birkett  Bank 

Bickerstaffe 

Bradley  HaU 

BradshawHall  - 

Broad  Oak 

Bromley  Field    - 

Broomfield  and  Standish 

Brynn    -  .  - 

„  Hall 
Bury  Street 
California  - 
Chapel  House     - 

Close  Lane 
CroWf  Orchard 
Dowubail  Green 
Douglas  Bank 
Fir  fjree  House  - 
Garswood  Hall 
Gidlow  and  Swinley 
,,      Lane 


WlOAN. 

Pemberton 
Hindley     - 
Standish 

Ince-in-Makerfield 
Wigan    - 

»»  "  - 

Alram  and  Leigh 
Wigan 
Bickerstaffe 
Standish    - 
Aspull    - 
Hindley  Chreen 
Gidlow  Lane,  Wigan 
Standish    - 
Ashton-in-Makerfield 

Skelmersdale 
Hindley     - 
Skelmersdale 

» 
Hindley 
Skelmersdale 
Ashton  - 
Wigan 

Ashton 
Wigan    - 
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Roper  and-Iivesey. 
John  and  Thomas  Wood. 
Wigan  Coal  and  Iron  Company. 
Jonathan  Blundell  and  Son. 
Wigan  Coal  and  Iron  Company. 
Pearson  and  Knowles. 
Ackers,  Whitley,  ani  Company. 
Crompton  and  Shawcross. 
Bromilow,  Forster,  and  Company. 
Bezgamin  and  Richard  Fisher. 
Wigan  Coal  and  Iron  Company. 
John  Speakman  and  Son* 
Wigan  Coal  and  Iron  Company. 

Entwistle  and  Whittles. 

W.  and  J.  B.  Gripping. 

John  Houghton. 

Wigiin  Coal  and  Iron  Company. 

Tlioiias  Farimond. 

(^la]  el  House  Coal  Company. 

TLciaas  Stone. 

Croi.i  Orchard  Coal  Company. 

Thomas  Stone. 

John  Grant  Morris. 

Crompton  and  Shawcross. 

Garswood  Hall  Colliery  Comptasj. 

John  Rylands  and  Sons. 

Thomts  Jollej. 
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No. 

Kame  of  CoOiery. 

Where  situated. 

Owner's  Name. 

99 

Greenslate          ... 

Sheyiagton         ... 

Wm.  Marsh  and  John  Bedshaw. 

80 
81 

Haigh        .... 
Hindley- 

Haigh        .... 
Hindley  and  Ihoe 

Wigan  Coal  and  Iron  Company. 
If                   II 

89 

„        Fields     -            -        - 

„       Wigan      -           -        . 

Norris  and  Lees. 

83 

„        HaU     - 

NearWigan       ... 

84 

„        Green      - 

Hindley     ...        - 

John  Seowcroft  and  Company  (Limited). 

85 

Holland - 

UphoUand          ... 

Wigan  Coal  and  Iron  Odmpftny. 

86 

Holme  House        -            -        - 

Wigan       .... 

Balph  Bimmer. 

87 

Hoder  House     -           -           . 

Ince-in-Makerfield 

Thomas  Gidlow. 

38 

InceHall  .... 

luce  -        -           -           -        - 

Crompton  and  Shawcross. 

Ince  Hall  Coal  and  Cannel  Company. 

39 

„   Hall  Coal  and  Cannel  Works 

Wigan    .... 

40 

„    Moss 

»           ~           "           ~        ~ 

Pearson  and  Knowles. 

41 

Eirkless     .... 

AspuU    .... 

Wm.  Barton. 

42 

„      HaU      - 

KirklesB     -           .           -        . 

Wigan  Coal  and  Iron  Company. 

43 

Ladies' Lane 

Hindley  and  Ince 

Thomas  Gidlow. 

44 

Low  Hall 

Wigan       .... 

Moss  HaU  Coal  Company. 

45 

Meadow  House      -            .        . 

It       ~           ~           ~           ~ 

Lamb  and  Moore. 

46 

Mesnes      -        - 

>f           ~           "            ~        ~ 

Charles  Turner. 

47 

MUe  Stone 

Ince,  Wigan 

Clemenshaw  and  Company. 

48 

Moss  HaU 

Wigan       .... 

Moss  Hall  Coal  Company. 

46 

„     House           -           -        - 

Bainford 

Horn  KeUy  and  Company. 

49 

New  Springs      -            .           - 
„    Town 

Haigh        .... 

Norriss  and  Lees. 

50 

Pemberton         ... 

Lamb  and  Moore. 

51 

NorieyHall 

OrreU        .            .            -        . 

If        -           -           -        - 

Norley  Hall  Coal  and  Cannel  Company. 

52 

Wigan   .... 

WU.  mil,  Brancker,  and  Company. 

53 

ParkTdine 

II           ~           "           ~        ~ 

54 

Pemberton              -            -        - 

OrreU,  Wigan    ... 

Jonathan  Blundell  and  Son. 

55 

FlattLane 

Wigan       .... 

Wigan  and  Whiston  Coal  Company  (Limited). 

56 

Bainford    .... 

II       " 

Moss  HaU  Coal  Company. 

57 

Moss  House       ... 

Bainford    .... 

Moss  House  Company. 

56 

Rose  Bridge 

Ince,  Wigan 

John  Grant  Morris. 

59 

„    HiU           .            .            . 

If       "           ~           "        ~ 

John  Laithwaite. 

60 

Sherington             -           -        - 

Pemberton         ... 

John  Tayleur  and  Company. 

61 

„          Cannel  Works 

If        ~           -           -        - 

Wigan  Coal  and  Iron  Company. 

62 

Springs      -            -            -        - 
Standifih  Lower  Ground 

Ince-in-Makerfield 

Pearson  and  Knowles. 

63 

Standish    -            -           -        - 

Wigan  Coal  and  Iron  Company. 

64 

Strangeways  HaU  - 

Hindley  Green   ... 

Strangeways  HaU  Coal  Company. 

65 

Swan  Lane         ... 

If          i»            "           ""        " 

Edward  Johnson. 

66 

TkwdVale 

Skelmersdale      ... 

Tawd  Vale  Coal  (Company  (Limited). 

67 

The  Mesnes        ... 

Ashton-in-Makerfield 

Parr  and  Cross. 

68 

Victoria     .... 

Standish             ... 

Wigan  Coal  and  Iron  Company. 
Waunsley  and  Company. 

69 

it                  -           -            - 

Bainford    .... 

70 

Winstanley 

Winstanley 

Meyrick  Bankes. 

71 

Whiston 

Prescot      .... 

Wigan  and  Whiston  Coal  Company  (limited). 

72 

White  Moss 

Skehnersdale      - 

The  Whito  Moss  Coal  Company. 

73 

>f               -            -            - 

fi                  ... 

Lord  Skdmersdale. 

CHESHIBE. 
Hja,  Inspector,  Tbomas  Wtnvx,  Stone. 


1 

2 

3 

4 

5 

6 

7 

6 

9 

10 

11 

19 

13 

14 

15 

16 

17 

18 

19 

SO 

21 

22 

23 

24 

25 

26 

27 

28 


Adlington  - 
Astley    - 
Back  Spands 
Bakestone  Dale  - 
Banks  End 
Bayley  Field      - 
Beard  and  Bugsworth 
Burned  Edge 
Bredbnry  - 
Dukinfieid 

II         ■ 
Dunkirk 
Eddisbury  - 
Fire  Clay  CoUiery   • 
Horse  Leason 
Hough  Hole  Day  Bye 
Hyde 

Little  Neston      - 
Lymer  Oough 
Ifiddle  Cale 
Norbury    - 
Potts  Brick  Works 
Poynton  and  Worth 
Bobinsclough     - 
BoeWood 
Spends  - 
Throstles  Nest 
Whaley- 


Adlington,  near  Stockport 

Duckinfield 

Lyme  Prestbury    - 

Pott  Shrigley,  Macclesfield 

Disley        ... 

Hyde      - 

Hayfield     .  .  . 

II       ~ 
Stockport  ... 
Dukinfieid,  Stockport     - 


Bainow      ... 

Dukinfieid 

Dawley      ... 

Bainow,  Macclesfield 

Hyde 

Neston-on-Dee    - 

Bainow,  l^^u^lesfield 

High  Lane,  Stockport    - 

Norbury,  near  Stockport   - 

Pott  Sluigley,  Macclesfield 

Poynton,  near  Stockport    - 

Wildboarclough 

Macclesfield 

Lyme  Handley  - 

Macclesfield 

Texal     ... 


Jonathan  Jowett 

Dunkirk  Coal  Company. 

Wm.  Hewitt 

William  Gardiner. 

L.  and  £.  Hall. 

T.  Jas.  and  John  Ashton. 

Leri  and  E.  HaU. 

11 
The  Bredbory  Coal  Company. 
Dukinfieid  CJoal  Company. 
Dunkirk  Coal  Company. 

II  m 

Jonathan  HuUey. 
John  HaU  and  Son. 
Wm.  Dainty. 
Wm.  Mellor. 
Leigh  and  Bradbury. 
B.  Chandler. 

Isaac  Brocklehurst  and  Company. 

Clayton  and  Brooke. 

George  Lambert. 

Lord  Vernon. 

WiUiam  and  Harold  Hand. 

George  Needham. 

James  Jackson. 

George  Needham. 


Ascott  New  CoUiery 
Asterley 

.1       New        - 
Benthall 

BUUngsley 
BUck  lion 
British 

SHBOPSHIBE. 

ff,lif.  Inspector,  Thomas  Wtnnb,  Stone. 

Longdon    .  .  - 

Shrewsbury 


Broseley 

Bridgnortli 
Shrewsbury 
Oswestiy 


J.  Proctor. 

H.  Gardener  and  Company. 
Cooke,  Cox,  and  Company. 
BenlhaU  Pottery  Company. 
James  Evans  and  W.  Goigh« 
Wm.  Birchley. 
George  Fenn. 
Wm.  O.  Savin. 
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-- 

NameofOolUery. 

Owner's  Name. 

9 

Broseley    -           -           .        .. 

Broseley    -           -           -        - 

William  Exley. 

10 

>».        *         ~ 

Wellington         -           -           - 

Hill  and  Aston. 

11 

»          ~           "           ~       " 

»        ~           ~           ~        * 

13 

13 
14 

»»      -           -           -           -  I 

>»     - 

W.  0.  Foster. 

*>                  -           -           * 
»>          ~           ~           "*        " 

>»                 -           -           - 
»»                     -            -        - 

Coalbrookdale  Company. 

15 

Calcuts  -            -     .      - 

Ironbridge         ... 

W.  0.  Fostef. 

16 

Castle  Place 

Shrewsbury           -           -        - 

—  Wilde. 

17 

CleeHiU* 

Ludlow  ...           - 

Beriah  Botfield. 

18         ' 

Coed-y-goe 

Oswestry  -           -            -        - 

Wm.  0.  Savin. 

19 

Coniebury          -            -            _ 

Broseley             ... 

Thomas  Plimley. 

20 

Dark  Lane             -            -        - 

Wellington 

Leighton  and  GrenfoL. 

SI 

Dawley  Green   -           -           - 

Dawley- 

Henry  Cooke. 

S2 

„       Bank         -            .        . 

ff          --           -           -        - 

Coalbrookdale  Company. 

23 

Donnington  Wood 

>»      " 

Lilleshall  Company. 

24 

DriU          -            -            -        - 

Oswestry    -            -            -        . 

John  and  Richard  F.  Croxon. 

25 

Frodesley 

Shrewsbury        ... 

Ed.  Sheppard. 

26 

Granville  .... 

Newport    -           -            -        - 

Lilleshall  Company. 

27 

Hadley  ...            - 

Wellington         - 

r                     »» 

28 

Haroourt  -            -            -        . 

Arley        .... 

Bobert  Jones. 

29 

Haycop-           - 

Broseley 

H.  Hill  and  Jas.  Aston. 

30 

„      Hill           -           .        - 

»          ~           "           ■*        ~ 

ft                   if 

31 

Horaehays          -           -           - 

Wellington 

Coalbrookdale  Company. 
Leighton  and  Grenfell. 

32 

HinksHay 

Dawley      .... 

33 

Ifton      ^            -            -            . 

Oswestry 

J.  J.  Holdsworth  and  John  B.  Booth. 

84 

Ketley       -            -            -        - 

Wellington            -           -        - 

Poole  and  Company. 

35 
36 
37 

»         "            -            " 

M                   '          - 

Ketley  Company. 

»            "            '            '        ' 
Knowbury          .            .            - 

»                                    _                    -              . 

Ludlow 

T.  and  W.  Pearson. 

38 

Langley  Fields      -           -        - 

Dawley      -           .           .       - 

Leighton  and  Grenfoll. 

39 

Lawley  -           -           -           - 

M            ••                     "                     *                     "    j 

Coalbrookdale  Company. 

40 

,.      Bank         •            .        . 

»»                   -                     -                     -              - 

*f               ft 

41 

Lightmoor         -            -            . 

W             " 

»»               » 

42 

Lodge        .           .            -        - 

Wellington 

Lilleshall  Company. 

43 

Lebotwood 

Shrewsbury        •            .            . 

R,  Preen. 

44 

Madeley  Conrt      -           -        - 

Lronbridge 

W.  0.  Foster. 

45 

„       Wood  - 

»                 ... 

Anstioe  and  Company. 

46 

Malinslee  and  6tiichiey  or  Old 
Park. 

Dawley      -           -            -        - 

Old  Park  Company. 

47 

MoretonHaU     - 

f9            -                      -               .      •• 

Woodcock,  Sons,  and  Eckersle\ . 

48 

MoatHatt- 

T.  Jones. 

49 

Penylan             .           -           . 

Oswestry           - 

Messrs.  Crozon. 

60 

Presgwynne 

»f          ■            "           "        ~ 

Moreton  HaU  and  Presgwyn  Coliery  Company. 

51 

Priorslee            -            -           - 

Wellington 

Lilleshall  Company. 

52 

Quinta       -            -            -        - 

Oswestry   -           -           -        - 

Quinta  Colliery  Company. 

53 

Rock      -            -            -        .    , 

Broseley 

W.  0.  Foster. 

54 

Saint  Georges 

ShiiEhall    .            -            .        - 

lilleshall  Company. 

55 

Shorthill             ... 

Shrewsbury        ^           .           . 

John  Atherton. 

56 

Trefimen   -           -            -        - 

Oswestry  -           .           •        - 

T.  Walmsley  and  Company. 

57 

Woodhouse        -            - 

Shiffiiall 

Lilleshall  Company. 

58        . 

Wombridge     .       -.           *        - 

Wellington 

A.  Peplow. 

^9 

»                 -            -            - 

»                 -           -           _ 

GLOUCESTEBSHIRE. 
Forest  of  Dkan. 

John  Bennett  and  Co. 

! 

H,M.  I 

H^tector,  LiovBL  Bsouoh,  Clifton 

Bristol. 

1 

Addis  Hill  Level 

;  Cinderford 

1   Henry  Crawshay  and  Company. 

2 

Bilson        -            -            -        - 

>»                ... 

1   Aaron  Gould  and  Company. 

3 

Blakeney  Level  - 

Blakeney  -           -            -        - 

1   Bhikeney  and  Forest  of  Dean  Coal  Company 
(Limited). 

4 

Cross  Knave,  Five  Acres  - 

Coleford             -            - 

1   Benjamin  Davis. 

5 

Crompmeadow   .           -            - 

Cinderford 

'   Aaron  Gould  and  Company. 

6 

DarkhiU    -           -            -        - 

Coleford 

j    Titanic  Steel  Company. 

7 

Duck  Pit 

Cinderford 

1    Goold  and  Company. 

8 

EdenwaU  .... 

Coleford 

.    Wanklyn  and  Grindell. 
P.  W.  Holmes. 

9 

Farmers  Folly    -            -            - 

„          -           -           -        - 

10 

Findali      .            .            -        - 

»                   .           .           - 

J.  H.  Warman. 

11 

,  Foxes  Bridge     -            -           - 

Newnham  -           -           -        - 

;   Barrett  and  Crawshay. 

12 

1  Haywood  -            -            -        - 

Cinderford         -           .           . 

Henry  Crawshay  and  Company. 

13 

i  Hopewell  Engine 

Coleford    .... 

Western  Counties  Colliery  Company  CLimited). 

14 

„        Level     -           .        - 

M                                     .                      .                      _ 

Trotter,  Thomas,  and  Company. 

15 

„        m  Wimbelow 

f»                   ~                       ~                      "               ~ 

Hopewell  Company. 

16 

Howbeach  Level    - 

BUkeney 

Blakeney    and    Forest   of    Dean    Company 

(Limited). 
Trotter,  Thomas,  and  Company. 

17 

!  Howlerslade       - 

Coleford    -           -            -        - 

18 

KidnalPs  High  Delf  Dipple 

Lydney  -            -            .            - 
Cindecford 

J.  Morell's  Executors. 

19 

Ijghtmoor          .            -            . 

Henry  Crawshay  and  Conipany. 

Western  Counties  Colliery  Company  (Limited). 

20 

Miles  Level        -     *      - 

Coleford             -           -       .    - 

21 

Morse  Level          -           -   .    - 

>i    *      "           ~           "        - 

Blakeney   and   Forest    of    Dean    Company 
(Limited). 

22 

Nailbridge 

Mitcheldeaii'      -           . 

James  A.  Brown. 

23 

Nelson       -            -            -        - 

Coleford    -           -            -        - 

Osmund  Barrett. 

24 

NewBowson      -            -           - 

Cinderford          .            .            . 

New  Bowson  Deep  Coal  Company. 

25 

„    Fancy 

Newnham-            -           .        - 

Park  End  Coal  Company. 

26 

Norchard            .            .            - 

Lydnr^ .            .            .            _ 

J.  Morrell's  Executors. 

27 

Oaken  Level  and  White  Lea      - 

>i          -            ■            "        ~ 

Thomas  Allaway. 

28 

Old  Fire  Engine 

Coleford            -           t 

Edward  Teague  and  Joseph  Bennet,  jun. 

29 

;     „    Furnace  Coal  Level    - 

»          "           "           ■       ~ 

Trotter,  Thomas,  and  Company. 

30 

1  Park  End           -            -            ^ 

^1  Lydney        .-..-. 

Park  End  Coal  Company. 

18488.    Vol.  m. 
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No. 

UTameofOolIi^Ey. 

Wberaiititttod. 

Owner's  Mama, 

81 

Phipp'gPilloweU  .           -        - 

Lydney      -           -           -        - 

Phippe  and  Price. 

39 

Pillowell            -            -           - 

»      "           *           **           ^ 

Pillowell  GoUieij  Company. 
P.  Teagnc  and  Company. 

33 

PotUd        -           -            -        - 

Colcfoid    ...        - 

34 

Princess  Boyal  -           -           - 

})                  -           -           - 

Samael  Morgan. 

5o 

BesolutioD  and  Safeguard  - 

Newnham  -           -           -       - 

Henry  Crawmhaw  and  Company. 

36 

Royal  Porester  -           -           - 

Golefoid 

Speech     House     Hill     CoUieiy     CompniT 
(Limited).                                           ^^ 

37 

Soundwell  Works  - 

»          "           "           "        " 

88 

SpeedweU 

»                  -           -           - 

H.  Jl,  Nonrse* 

39 

SpecuUtion           -           -       - 

»          ■           "           "        *• 

Henry  Harris. 

40 

Standfast 

Newnham          ... 

Park  End  Coal  Company. 

41 

Stapledge  .           -           -        - 

»        "           -           -       - 

J.  H.  Warman. 

42 

Thatchpit           .            -            - 

Holy  Trinity  (Nailbridfle) 

Mrs.  Lozley. 

43 

TheFutteriU 

CJolelbrd 

Western  Counties  Colliery  Company  (Limited). 

44 

Tra^Algar  and  Hose  in  Hand      - 
TnffsLeycl 

>»          "           "           ~        " 

T.  B.  and  W.  B.  Brain. 

49 

Lydney  - 

James  Morrell's  Ezeeutors. 

46 

Uncertainty        -            -           - 

Coleford    -           -           -        - 

James  Morse. 

47 

VUlett's  Level        -           -        - 

n                         -               .               - 

Trotter,  Thomas,  and  Company. 

48 

Wallsend           ... 

»              **               "               -          - 

Wallsend  0>mpany. 

49 

WorraUHill          -            -        - 

99                                    ... 

Henry  Harris. 

60 

Woodside 

Bnaidean  .           -           .       - 

High  Delf  Colliery  Company. 

1 

2 

3 

4 

a 

6 
7 
8 
9 

10 
11 
12 
18 
14 


Barr'B  Court 

Brandy  Bottom 

BnllHaU 

Hole  Lane 

Coal  Pit  Heath.. 

Easton 

Golden  VaUey   - 

Kingswood 

Parkfield 

PenywellLane 

Rangeworth 

Shortwood 

WhitehaU 

Yate  Works 


Bbistol  Coal  Field. 

Bristol 

Pnckleehuroh,  four  miles  S.  of 
Chipping  Sodbury. 

Four  miles  E.  of  Bristol 

Frampton  O>tt0rell 
Bristol 


Bath 
Bristol  - 
Mangotafleld 
Bristol  • 


Tat^  one  mile  from  Chipping 
Sodbury. 


Holw^,  Steedes,  and  Ckmipany  (ceased). 
Jefferies,  Walters,  and  Onnpany. 

Leonard  JefGsnes  and  Ckmipany. 

Sir  Gterille  Smith,  Bart. 

Leonard^  Boult,  and  C(»n|iany. 

Aaron  Brain  and  Company. 

Kingswood  Ck>al  and  Iron  Ckmipany  (Limited). 

Wethered,  Cossham,  and  Wetherod. 

Brown  and  Harris. 

Crosley  and  Company. 

Isaac  White. 

Leonard,  Bonlt,  anicl  Com|ia&y. 

Long,  Nowell,  and  Company. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


Nettlebridge 
Newboiy  - 
New  Rock 

VobsDcrXQldaadNaw) 
Bdford  -     ...  - 
Mells 


Braysdown 
Clandown  - 
Fozcote 
Huish 
Old  Wehon 
Radstock  Works    - 
Wehon  Bin       - 
WrithUngtbn,  Lower 
„  Upper 

Wellsway  - 


Bishop  Sutton    - 
Conygre,  Lower  (Timsbury) 

„        Upper    - 
Camerton  Kew  Pit 
OM  Fit 
Fairington 
Fry's  Bottom 
Grayfleld 
Old  Grove  (Timsbury)      - 

„   Mills 
Paolton  Engine     * 
Withy  Mm  (Timsbury)  - 


SOMEBSETSHIBE. 
Nbttlbbbxdob  Dutuot. 
Netflebridge      - 


Frome       -  -     •♦     - 

RADeTOOK  DUTBXOT. 

RadstoaV.. 


Paultov  Dibtrict. 
Psnlton  ... 


Twerton 


Ashton  Vale 
Bedminster  Dean  Lane 
Starreale 
Malago      " 


TWKBTON  DUTUOT. 

Bafh      - 

BBDjmiBraB  Coal  Fold. 
Bristol 


W.  Eyans  and  Company. 
Westbury  Jam  and  CalHcry  Company. 
Plummer  and  Sons. 
Stephen  Steeds  and  CJompaay. 
Fussell,  Walters,  Briae^  and  Compnny. 
Naish  and  Steeds.      •  • 


Wait,  Savage,  and  0>mpany. 

Charles  Hollwey. 

Wait,  Savage,  and  Company. 

Mogg  and  Company. 
Countess  Waldegrave. 
C.  Hollwey  and  Company. 
T.  Smith  and  Company. 


I  NaDsea  Heath 


Nailsba  Coal  Fibld. 
Bristol       ... 


Countess  Walde^^ue. 


Hollwey  and  Company. 
Sambome,  Smith,  and  Company. 

»  t* 

Miss  Jarrett 

»i 
Hollwey  and  Company. 
Dudelin,  Rossiter,  Hill,  and  COknpany. 
Hollwey  and  Company. 
Mogg,  Parish,  and  Company. 
Wm.  Evans  and  Osmpany. 
Evans,  Hill,  and  Company. 
Mogg,  Pariah,  and  Company. 


F,  and  D.  Brown. 


Ashton  Vale  Conmny  (Limited). 
Bedminster  Coal  Coinpany, 
Henry  Boonett. 
Steeds. 


I  Wm.  Morgan* 
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Ko. 


NimeofCoIlieaey. 


WlMMitaMtod. 


OwaorHi  Name. 


1       I  Borey  Traoey 


I  KewtoD  Bnaliell 


I  JduiDiTett. 


MONMOUTHSHIBE* 
RM,  J^upeetor,  Iaovml  Bbougk,  Clifton,  BmtoL 


1 
2 
8 
4 
5 
6 
7 
8 
9 
10 
11 
12 
IS 
U 
15 
16 
17 
18 
19 
20 
21 
22 
98 
24 
25 
26 
27 
28 
29 
30 
81 
82 
88 
84 
85 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
.47 
48 
49 
50 
51 

52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 

66 
67 
68 
69 
70 
71 
72 
73 


Abo-beeg  -            -  -        - 
Abercam  Works 
Abenychan  Works 

Al>erystratli       -  .           . 

Aral!         -           .  -        - 

Argo^  -           -  -    •       - 

„       IJ^per,  Holly  Bosh 
Bsurcella 

Beaufort  Works     -  -        - 
Bedwas  Colliery 

BlaenaTon  Works  -  -        - 

Blaen  Coffin       .  .           - 

Blaendare  >           .    ■  .        . 

Blaina    -           .  -           - 

Blancoffin  -           -  .  •    ' . 

Bryngwyn          -  -            - 

Brynore  Colliery    -  -        - 

Oefti  LAwyna      -  •           - 
Cefo-y4>ib  Mountain 

Chureh  -           -  -           - 
Coalbrook  Vale  Woiks      - 

Coedcae  Tillery .  ^           - 

Cwmyglo-           -  - '     - 

Cwmbran           -  -           - 

Cwm.OcdlJery        -  w       - 

„     Darran     -    •  - 

„     iBrwd            -  -       - 

„     Lacu<        -  -           - 

,»    -Tyl|»y         -  -       - 

Cwninant  ddii    -  -  . 

Cirmeelyn  -  .       - 

Durban  -' 

Bbbw  Yale  Works 
Gilbaeh  Bargoed   -  -       - 

Glyngaer  .  -  - 

Golyno0  Works     •  - 

Golynos 

Gwrhay  and  Penyran 
Halbd    -  -  -  - 

HafodYan  -  -       - 

HaTodtrisglod    -  -  - 

Henllis       - 

Holyboflh  -  -  . 

Hope         -  -  -        - 

Mambole 

MiUhun  H!H  New  Colliery 
Nantyglo  Works 
NewBedweUty      -  -       - 

„     Oon  Dows      •      - 

„     Phwe  -  -     '  - 

„     Tredegar    - 

„     Tredegar  Level  ColMery     - 
Paatglaei  •       *  . 

PlasBedweUty      -  -        - 

Pontypool  Woi^ 
Price's  Tykry       ^  .^       - 

Bhiwpark  Abertillery     - 
BhosWen  -  .        . 

Bhynmey  Works         ■    - 
Risca  Blaek  Yein  -  .       . 

„     Bock  Vein 
Bock  .... 

Sirhowy  Worktf  •  -  - 

Spelter  and  Oeilyhave    - 
Tillenr  and  Cwm  Nan^y-groes 

TflteryLevil 

Tredegn 

Trelyn       -  .  -        . 

^SiUdnB        -  -    ■       - 

Victoria  Works 

Varteg  Works   - 

Varteg  Hill  Colliery 

White  Rose  -  -        - 


Newport    - 

EbbwVale 
Blaina    - 
Newport    - 
Tredegar 
Newport    - 
Newbridge 
Nantyglo    - 
Near  Newport. 
Pontypool - 
Newport 
Pontypool  • 
Newport 


Pontypool  - 

Newport 

Blaina 

Newport 

Near  Newport 

Pontypool 

Newport    - 

Pontypool  - 

Newport    - 

LlanbileChy  near  Newport 

Ebbw  Vale 

Newport 

Llanbilethy  near  Newport 

Pontypool  - 

Newport    - 
Abergavenny     - 
Newport    - 


Newport 
Blaeaavon- 
Nantyglo 
Newport    - 


Pontypool 
Newport    • 


Maescwmmer 

Near  Newport 
Tredegar 

Newp<nt    - 

Pontypool  - 
Newport    - 


Webb  and  Spittle. 

Ebbw  Yale  Company  (limited). 

„         Iron  Company  (Limited). 
J.  and  C.  Bailey. 
Latcb  and  Cope. 
Tredegar  Iron  Compnay. 
Edmund  D.  WiUiaxqs. 
Cope  and  Latch. 
J.  and  C.  Bailey. 
T.  P.  Price. 

Blaenavon  Iron  Company. 
Thomas  Jones. 

John  Wightman  and  Company  (limited). 
Blaina  Company. 

Trustees  of  late  Thoe.  Brothers  Ptothero. 
W.  S.  Cartwright 
Webb  and  Spittle. 
Lewis  and  Jenkins. 
Bachel  Phillips. 

Trustees  of  late  Thomas  Ptoihero. 
Mijor  M'Donald. 
J.  Price  and  Company. 
Bedwas  and  LantwH  Company  (Limited). 
John  Lawrence. 
John  Crook  and  Coaarpany.' 
Nicholas  and  Johnson. 
Partridge  and  Jones. 
Ebbw  Vale  Company  (Lfmited). 
Sonch  Wales  Colliery  Company  (Limited). 
Ebbw  Vale  Company  (tamited). 
M^jor  M'Donald.     • 
Thomas  Philips  Price. 
Ebbw  Vale  Company  (limited). 
Cope  and  Latch. 
E.  D.  WiUiams. 
WilUam  Richards. 
Partridge  and  Jones. 
Roger  Lewis. 
Brecon  Boat  Company. 
Thomas  Phillips  Price. 

Hanson  and  Company. 
E.  D.  Williams. 
Henry  and  Walter  PowoUi 
Thomas  PhiUips  Price. 
John  Jayne. 
J.  and  C.  Baile>. 
Tredegar  Iron  Company. 
Martin  Morrison. 
Tmstees  of  Uite  Thoe.  Prothero. 
Powell    Dnflryn     Steam     Coal    0>mpany 
(Limited). 

Thomas  Morgan.         .t  • 
Trostees  of  late  Thomas -Prathero. 
Ebbw  Vale  Company  (limited). 
John  Jayne. 
William  Stewart. 
Mesers.  Bevan  and  Piryoe.    . 
Rhymney  Iron  Company. 
T,  W.  Rhodes. 

» 
Rock  Coal  Company. 
Ebbw  Vale  Company  (Limited). 
Renben  Tomer. 
Clapp  and  Williams. 

John  Jayne. 

Tredegar  Iron  Company. 

Trelyn  Coal  and  Coke  Company. 

H.  and  W.  PowcU. 

Jno.  Vipond  and  Company  (Limited). 

Partridge  and  Jonas. 

Ebbw  Vale  Company  (Lh)riM). 

Qeorge  Pell. 


Bate  Works 
Camgethin 
aiHaul 
Deri  Newydd 
Energlyn 


On  the  Edge  of  GLAMonoAKSHniii. 

Rhymney  - 
Newport  - 
Merthyr  Tydfil 
Rhymne; 

Qq  2 


Rhymnejr  Iron  Company* 
Camgethin  Coal  Company* 
Bargoed  Coal  Company  ('limited). 
Lewis,  JoneS|  and  Lewis. 
Energlyn  Coal  Comptoy* 
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No. 

I^Kme  of  Colliery. 

WheMffimated. 

Own^fl.Name.      ( 

6 

Glanddu    -           -            -        - 

Newport             -           -           . 

Latch  and  Cope. 

7 

Gwladis- 

Cardiff-      -            -• ' 

Christopher  James. 

8 

Gwain-y-Barra  and  Fantgloss     - 
Graig  Bhjmney  -  '        - 

Caerphilly 

Cardiff  and  Newport  Coal  Company. 

9 

Newport    -           -            -        - 

Bhymney  Iron  Company. 

10 

Hendre  Denny       -            -        - 

Cardiff  -           .           -           - 

DaTid  and  Sloper. 

11 

Hengoed 

» '          *           "           *        ~ 

Thomas  and  Lewis. 

12 

LibanoB     -           -            -        - 

Blackwood 

Trustees  of  late  Thomas  Prothero. 

IS 

New  Brithdir      -           -  •         - 

Bhymney  -            -           -        - 

Thomas  Joseph  and  Company  (Limited). 

14 

NewRhos- 

Cardiff  -            -            -            - 

William  Lewis  and  Company. 

15 

Pen-y-Cappel      -            -            - 

Caerphilly - 

George  Williams. 

16 

Tyr  Gibbon 

»                   -           -           - 

Bner^yn  Company. 

17 

TyrPhU. 

Bhynmey  -           -            -        - 

Bhymney  Iron  Company. 
Charles  HoUwey  and  Company. 
P.  T.  Woodm^  and  Company. 

18 

Troedyrhiw-Tuch   -           -        - 

1  _ 

19 

Old  Brithdir      - 

»          "           "           "        * 

20 

RhosLlantwit 

Near  Caerphilly,  GlamorgansUre 

Rhos.  Lantwit  Coal  Company. 

21 

Wern  Ddu  or  Van  Colliery 

CaerphiUy 

Glamorgan  Company  (Limited). 

NORTH  WALES. 
HM,  Inspector,  Fetsr  Hiqson,  Manchester. 


FLINTSHIRE. 


1 

Argoed  Hall       > 

Buckley,  Mold       - 

- 

2 

Aston  HaU 

Ewloe,  Mold      - 

- 

3 

Bistree  .           .           -            - 

Buckley 

- 

4 

Broncoed  -           -           -        - 

Mold       .         -           - 

_ 

5 

Bromfield 

n                  -                 -                 • 

_ 

6 

Buckley,  South      - 

Buckley 

- 

7 

CaUco    -           -           -           - 

Mold 

- 

8 

Coed  Talon 

>»         "            "           " 

_ 

9 

Coppa    -            ,            -           - 

»»       ■•      " 

- 

10 

Coleshill    -           -           -        . 

BagUt     - 

- 

11 

Englefield  and  Trevor    - 

HolyweU   - 

- 

12 

EwloeHall    .        -           -        - 

Buckley 

- 

13 

Flint  Marsh 

Flint 

_ 

U 

Galchog  and  Northop 
Great  Oak 

f>         *            *■ 

- 

15 

Buckley     - 

- 

16 

LeeswoodHiU 

Mold      - 

. 

17 

Leeswood  Green 

>>             -           -           - 

. 

18 

Leeswood  Main     - 

„               -                    r 

» 

19 

Little  Mountain   - 

Buckley     - 

- 

20 

Mold 

Mold      - 

. 

21 

Mostyn  -            -            .. 

Mostyn      - 

- 

22 

Nant  Mawr  (not  at  work) 

Buckley 

- 

23 

Nerquis     - 

Mold 

- 

24 

Parsonages         7            -  ..        - 

Buckley  Mountain 

- 

25 

Pontybodkin 

Tryddin  Mold 

- 

26 

Hanmer    -         <-           -           - 

Mostyn    - 

_ 

27 

Spon  Green           -           -        - 

Buckley     - 

- 

28 

Tiyddyn 

Mold      - 

- 

29 

TiyddynFarm      - 

i>             ~            ~           • 

- 

30 

Queen's  Ferry    - 

Queen's  Ferry    -           r 

- 

31 
82 

Wern  *-           -           -        - 
Wylva    -           -            -            - 

BagiUt,  Holywell   - 

DENBIGHSHIRE. 

- 

1 

Afoneitha 

Ruabon     -        - 

„ 

2 

Bersham      -         .           -        - 

_ 

3 

Black  Park 

Chirk 

_ 

4 

Broughton  Hall      -           -        - 

Wrexham     - 

- 

5 

Brymbo    -          -           - 

>»         "         ~ 

- 

6 

BrynEinalt           •            -        - 

Chirk 

- 

7 

BrynMaUey       - 

- 

8 

Bryn-yr-Owen        -          .  -   .     - 

Ruabon 

-. 

9 

Caepenty 

- 

10 

Christionydd 

Ruabon         -         - 

- 

11 

Talwon    - 

Wrexham 

- 

12 

i>           ~           "            *        " 

"        »^ 

_ 

13 

Frood    -           -           -           - 

i»         ~         *■            ** 

« 

14 

Gardden  Lodge      - 

Ruabon         ... 

- 

15 

Gardden 

»»           —         "            ~ 

- 

16 

HafodCoUiery      < 

ft              -         -            - 

- 

17 

Llwyninnion 

Wrexham 

- 

18 

Minera  CoUiery     -  . 

Coed  Beth    - 

- 

19 

PentreBychan  -           -            - 

Ruabon     -        - 

_ 

20 

PentreSaison        -           -        - 

Minera 

- 

21 

Plaakynaston      - 

Cefh,  Ruabon     . 

. 

22 

Plflsisa       -            ,            .        - 

Ruabon        -        -           r 

. 

23 

PlasBenion       -           .            - 

n             "           "              ^ 

. 

24 

Ponkey      -           -           -       - 

»                  -           -               - 

. 

25 

Ruabon  Colliery 

>»              "           ~ 

- 

26 

The  Square 

»f                 r          -              - 

- 

27 

Vron*    -           -           .           - 

Wrexhyn 

- 

28 

Westminster  Brymbo 

n           "              '              " 

- 

29 

„                      •              ~ 

. 

30 

WynnHaU 

RuaW      ... 

. 

31 

Wynnstay 

»        ~ 

- 

The  Argoed  Hall  Colliery  Company  (Limited). 

The  Aston  HaU  Coal  Company  (limited). 

Tomkinson  and  Company. 

North  Wales  Coal,  &c.  Company  (Limited) 

Wm.  Southall. 

Sobth  Buckley  Coal  and  Fire-brick  CompAay. 

Peter  Muckleston. 

Coed  Talon  Coal  Company  (Limited). 

Griffiths  Brothers. 

William  Jones  and  Company. 

Ewloe  Hall  Coal  Con^wny. 

The  Flint  Marsh  Coal  Company. 

Galchog  and  Northop  Cc^liery  Company. 

The  Buckley  Colliery  Company. 

The  North  Wales  Coal  Oil  Company  (limited). 

Leeswood  Green  Cannel  Company  (Limited). 

Leaswood  Main  Coal  and  Caonel  Company. 

Rose,  Plant,  and  Company. 

The  Mold  Colliery  Company. 

The  Mostyn  Coal  Company. 

The  Nant  Mawr  Coal  Company  (limited). 

Nerquis  Coal  and  Cannel  C>>mpany. 

Parsonages  and  Company. 

The  London,  Leeswood,  and  Erith  Minefil 

Oil  Company  (Limited). 
Eyton  and  Elliot 
William  Hancock. 
Flintshire  Oil  and  Cannel  Company. 

i»  •» 

Queen's  Ferry  Coal  Company. 
Darid  Jones. 
The  Bronwhlyn  Colliery  Company. 


Robert  Williams  and  Company.    ' 

{Sugpended.) 

John  Stott,  Milne,  and  Company. 

Broughton  Coal  Company. 

Brymbo  Coal  Company. 

Brynkinalt  Coal  Company. 

Thomas  Clayton. 

John  Taylor  and  Sons. 

PoweU,  Williams,  and  Jones. 

Robert  Williams  and  Company. 

R.  O.  &  I.  Burton. 

Samuel  Jones  and  Company. 

Sparrow  and  Poole. 

Gardden  Lodge  Colliery  Company. 

Ruabon  Coal  Company  (Limited). 

The  Ruabon  Coal  Company. 

The  Llwyninnion  Company. 

The  Minera  Coal  Company. 

John  Taylor  and  Company. 

The  Pentre  Suson  Coal  Company. 

Plaskynaston  Coal  Company. 

Samuel  Giller. 

The  New  British  Iron  Works  Company. 

Ruabon  Coal  Company  (Limited). 

Ruabon  Coal  and  Coke  Company. 

The  Square  Owl  Company. 

Maurice  and  Low. 

Westminster  Bnrmbo  Coal  Companjr. 

The  Wrexham  Coal  Company  (limited). 

The  Wynn  Hall  Coal  Company. 

New  British  Iron  Company. 
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Ho. 


Name  of  CoUierr. 


TfnBra  ntottML 


Owner'i  Name. 


ANGLESEY. 


Benr  ^ 

Font  Mu^iais     - 


Uanidan,  Berw 
Trefiaioith,    „ 


Anglesey  Goal  Oompaiiy. 
Beohaid  Griffitha. 


3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

16 

17 

18 

19 

to 

21 
22 
23 
24 
25 
26 
27 
28 
29 
80 
31 
32 
33 
84 
85 
36 
87 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


Ainkell, 

Hill 
BegeUy 


SOUTH  WALES. 
JT.M.  Intptetor,  THOicAa  E.  Walb6,  Swanaea. 
PEMBROKESHIRE. 
Redbath,  and    Bolton     HaTetfiirdwest       -  -        -     J.  WiUianm. 


BonTiUe  Court  Worka 
Broadmoor 
Broadhayen  Slash 
Gaidmaker'i  Pool  - 
^olkeston  and  Trevane 
FozMU      - 
Hook     - 

Kilgetty  Worka      - 
Moieton   - 
Nohon 


Narberth 


SoutLwood 

Swansell 

Thomaa  Chapel  Works 


Begni 


Tenby     - 

»>  "  "  " 

HaTerfordwest    - 
Tenby        -  -  - 

Haverfordwest    - 

Tenby        -       - 

CAERMARTHENSHIRK. 
Llanelly 


mggin   - 
Blyneau     - 

_ 

: 

« 

, 

. 

Box       - 

- 

- 

?» 

- 

- 

- 

- 

Brytaamman  Works 

- 

- 

•t 

- 

- 

- 

- 

^n-Gwyn 

- 

- 

t> 

- 

- 

- 

- 

»i        " 

- 

- 

» 

- 

- 

- 

- 

Bynea    - 

- 

- 

t* 

- 

- 

- 

- 

Carbryn     - 

- 

- 

»> 

- 

- 

- 

- 

Caebrm- 

- 

- 

n 

- 

- 

- 

- 

CaeVrin  - 

- 

- 

t* 

. 

. 

- 

- 

Carwf^ 
CefhCaen 

- 

- 

>» 

. 

- 

- 

- 

- 

. 

♦f 

- 

. 

- 

- 

Clynboydy 

- 

- 

ff 

'- 

- 

- 

- 

Cross  Hands 

- 

. 

y* 

. 

. 

- 

. 

Cwmamman  Works 

- 

. 

>f 

. 

- 

. 

- 

Cwmllyniell 

- 

- 

n 

"  - 

- 

'•  - 

- 

CwmManT 

- 

. 

f$ 

- 

- 

- 

. 

CwmCapel 
Cwmfelui 

- 

- 

f» 

- 

- 

- 

. 

- 

. 

f« 

. 

- 

- 

- 

CwmtwTch 

- 

- 

>t 

- 

- 

- 

- 

Cwm  Gamant    - 

- 

- 

n 

- 

- 

- 

- 

- 

- 

*9 

- 

- 

- 

- 

Gamant 

- 

- 

ft 

- 

- 

- 

- 

Oelly 

- 

- 

»> 

- 

- 

- 

- 

Gemyen 

- 

- 

» 

- 

- 

- 

- 

Gelly  Ceidrim 

- 

- 

ft 

- 

- 

- 

- 

Glaacorta 

- 

- 

ff 

- 

- 

- 

- 

Glangwendraeth    - 

- 

- 

»f 

- 

- 

- 

- 

Gorse     - 

. 

- 

f» 

- 

- 

- 

• 

Gorsgoch    - 

- 

- 

ft 

- 

- 

- 

Gwendraeth 

- 

- 

*t 

- 

- 

- 

- 

IncHne 

- 

- 

tf 

- 

- 

- 

- 

Uandafen 

- 

- 

n 

- 

. 

- 

- 

Llangennech 

- 

- 

n 

- 

- 

- 

- 

Uwynhendy 
Madiynys 

. 

. 

ft 

_ 

. 

_ 

^ 

Maesyqnarrey  - 

• 

- 

ft 

- 

- 

- 

- 

Mynydd  Mam-      - 

- 

f 

)> 

- 

- 

- 

- 

Mynyddsyllen  - 

- 

- 

'> 

- 

- 

- 

- 

New  Lodge      - 

- 

- 

ft 

- 

- 

- 

- 

Oldcastle  - 

- 

- 

»» 

- 

- 

- 

- 

Pant-y-iynon    - 

- 

- 

tf 

- 

- 

- 

- 

Penooed     - 

- 

- 

» 

- 

- 

- 

- 

Pontyderc 

- 

- 

ff 

- 

- 

-    • 

- 

Pwyl-lord  - 
PwUynewydd  - 

- 

. 

M 

- 

- 

- 

- 

- 

- 

«> 

- 

- 

- 

- 

Rhoes 

- 

- 

}t 

. 

. 

-    ■■ 

. 

Rhos    . 

- 

- 

»t 

- 

- 

- 

- 

St  George's 

- 

- 

ff 

- 

- 

- 

r 

Star     - 

- 

- 

ff 

■  - 

■  - 

- 

- 

TecMon     - 

- 

- 

tf 

- 

- 

- 

. 

Trichwart  Ponthenry 

- 

- 

ff 

- 

- 

- 

- 

Tnmble  Colliery    -  * 

- 

- 

ff 

- 

- 

- 

- 

Victoria 

. 

- 

ff 

. 

- 

- 

- 

Wainoaegerwen     - 
Warn  Thomaa. 

- 

- 

»f 
ff 

- 

• 

• 

: 

Tniihite. 

- 

• 

n 

- 

- 

« 

m 

Broadmoor     Anthracite      Coal      Companv 
(Limited).  *^    ^ 

Myers  and  Company. 
Broadmoor  Anthracite  Coal  Company. 
Thomaa  and  Canton. 
Enoch  Barrah. 
Thomas  and  Canton. 
Canton  and  Thomas. 
Thomas  Harooort  PowelL 
Vickerman  and  Company. 
Williamson  and  Company. 
James  Barrah. 
Joseph  Osdman. 
Walters  and  Canton. 
Canton  and  Thomas. 
Pembrokeshire  Iron  and  Coal  Company, 


Amman  Iron  Company. 

John  Griffiths  and  Company. 

Walter  Hogh  and  Company. 

WUliama  and  Company. 

Sims,  Williams,  NeiKlle,  and  Company. 

Francis  and  Strick. 

Sims,  Williams,  Neville,  and  Company. 

Smith  and  PhiUipa. 

Sims,  Williams,  Neville,  and  Company, 

Penry  and  Williams. 

Williams  and  Company. 

ff  ff 

Carway  and  Dnffryn  Coal  Company. 
Harris  and  Company. 
J.  Strick. 

Norton  and  Company. 
Morgan  and  Sons. 
James  and  Aubray. 
Rev.  Parry  Thomas. 
Mason  and  EUdngton. 
John  Francis. 
Evan  Jones. 
James  and  Aubrey. 
J.  Strick. 
Perkins  and  Sops. 
Sims,  Wiliiama,  Neville,  and  Company. 

>•  f> 

Exors.  of  late  Joseph  Martin. ' 

William  Evan. 

Sims,  Williams,  Neville,  and  Company. 

Gorsgoch  and  Rhos  Company. 

Daniel  Watney. 

Joseph  INrerett. 

Sims,  Williams,  Neville,  and  Company. 

Thos.  J.  Margrave. 

John  Francis. 

Harris  and  Company. 

Williams  and  Company. 

Norton  and  Company. 

Isaac  Griffiths. 

New  Lodge  Coal  Company. 

Sims,  Williams,  Neville,  and  Company. 

David  Llojrd. 

Sims,  Williams,  Neville,  and  Company. 

David  Evans  and  John  Lloyd. 

David  Lloyd. 

Morgan  Saunders. 

Messrs.  Crawley  and  Company. 

Gorsoocfa  and  Rhos  Company. 

Thos.  J.  Margrave. 

Henry  Pratt 

Sims,  Williams,  Nevill,  and  Company. 

Everett  and  Company. 

Evans  and  Company. 

Hands  and  Company. 

Mor^  and  Thompson. 

Wilham  Clement  and  Company. 

Joaeph  Everett, 


Qa3 
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9 

10 
11 
12 
IS 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
87 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
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GLAMOBGANSHIBB. 

Aber    - 

. 

Bridgend  - 

. 

- 

- 

Aberamman 

- 

Aberdare 

- 

- 

Abercannaid    - 

- 

Merthyr  Tydvil 

r 

- 

- 

Abeicraye  -           -           - 

. 

Swansea 

- 

- 

Abercinnboj   - 

- 

Aberdare  - 

- 

- 

- 

Aberdare  -           -           - 

. 

»    ~          ».*■ 

- 

- 

AbergwawT 

- 

'» 

- 

- 

- 

Abergordd 

.  Rhondda  Valliej 

- 

- 

Abernant 

- 

Aberdare   - 

- 

- 

- 

Abemantygroea 

- 

»       «-        - 

- 

- 

Abeerprgwym       -  . 

„ 

Neath    -    '      - 

. 

- 

Alltwen 

- 

Swansea    - 

- 

- 

- 

Atou  Vale 

Briton  Perry    - 

. 

- 

Bagden 

- 

Swansea    - 

- 

Bargoed  Rhjrmnej 

- 

Merthyr 

- 

- 

Bettws  -           -           - 

- 

Bridgend   - 

- 

- 

- 

Bemngton 

- 

Swansea 

- 

- 

Birchgroye 

- 

n 

- 

- 

- 

Bishwell     - 

■    - 

»      "               ~ 

- 

- 

Blaendydach    - 

_ 

Rhondda    - 

-■ 

- 

- 

Blaengwawr 

- 

Aberdare 

- 

- 

Blaengwrach    - 

- 

Neath 

- 

- 

- 

Blaenant    ... 

- 

Aberdare 

. 

. 

BodringaUt 

- 

Rhondda    - 

. 

. 

. 

Brithdir     - 

- 

GeUygaer 

- 

. 

Broadoak 

- 

Broadoak  - 

. 

- 

- 

Brombill    -            -            - 

_ 

Taibach^ 

. 

- 

Neath 

. 

- 

- 

Bryndewy  -            -            - 

- 

»>     ~ 

- 

- 

Bi^du  Works  - 

- 

Pyie 

- 

- 

- 

Bryn          -            -            - 

- 

Taibach 

- 

- 

Brynna  Qwyxmoo 

- 

Bridgend    -  . 

- 

- 

- 

BrynWillook 

. 

Swansea 

. 

- 

ButeMerthyr   - 

- 

Pontypridd 

- 

- 

« 

BwUA 

_ 

Abenlare 

. 

« 

Bwllfe  - 

- 

Pontypridd 

- 

- 

- 

Caedil 

- 

Bridgend 

- 

. 

Caergynydd     - 

- 

Swansea     - 

- 

- 

- 

Caethelid  ... 

- 

w        "                  " 

- 

_ 

Calvert 

. 

l» 

. 

_ 

_ 

Camlyn      ... 

- 

Aberdare 

- 

. 

Castelwiver      - 

_ 

. 

. 

. 

. 

Cathelid     - 

« 

Swansea 

. 

„ 

Cefii     -           -           - 

•- 

Bridgend  - 

- 

- 

_ 

Cefa  CwBC  Works  - 

- 

Aberdare 

. 

., 

Cefh  Merthyr  CoUiery  - 

- 

>f 

- 

- 

- 

Cefn  Pennar  Level 

_ 

j>     "           ~ 

_ 

■■ 

Cethin       -           - 

- 

Merthyr    - 

- 

- 

- 

Church 

- 

Cwm  Rhondda - 

. 

- 

Clydach     -           -            - 

.  - 

»»■ 

- 

- 

- 

Clynwood 

- 

Swansea 

-. 

" 

Coalbrook .            -            - 

- 

Loughor    - 

. 

- 

- 

Coedcae 

- 

Pontypridd 

- 

- 

C^d-y-bedw 

. 

Cardk       - 

» 

• 

_ 

CoUeima 

- 

Ely  Valley        - 

- 

. 

Court  Herbert 

_ 

Neath        - 

- 

_ 

. 

Craig-y-raUt     - 

_ 

Cardiff- 

. 

_ 

Cwm          -            -            - 

. 

Swansea    - 

. 

_ 

« 

Cwmamman 

_ 

Aberdare 

- 

- 

Cwm  Avon  Works 

. 

TaUbach    - 

» 

- 

_ 

- 

Swansea 

« 

. 

CwmVelm 

- 

»»          " 

- 

- 

. 

Cwmbargoed    - 

- 

Merthyr  Tydfil 

- 

- 

Cwm  Bach 

. 

Swansea 

. 

. 

CwmdA      - 

_ 

Neath 

• 

. 

• 

11     ~ 

- 

Pridgend 

- 

- 

Cwmgrach 

. 

NoJth  ' 

. 

. 

Cwiuneol  -            -            - 

. 

Aberdare  - 

. 

. 

• 

Cwmpenmir 

- 

II     " 

. 

- 

„         Lower  - 

- 

)) 

• 

• 

. 

Cyftrth&  Works 

. 

Merthyr  Tydvil 

. 

* 

Cyflng       - 

- 

Swansea    - 

• 

. 

. 

Cymmer 

. 

Rhondda 

. 

. 

Cymmer  Level 

- 

>»          * 

- 

. 

Deep  Dyffryn  - 
Do&yn,  Upper      - 

- 

Aberdare 

. 

- 

^ 

- 

„     Middle 

. 

if     "           ■ 

- 

. 

^y>     Lower     - 

» 

9t                   ■ 

. 

• 

. 

JDn&yn  Dare   - 

- 

»             " 

- 

Dauraven  -           -            •. 

. 

Pontypridd 

' 

- 

- 

Donvant 

_ 

Swansea    - 

. 

. 

• 

Eagles  Bush 

« 

Neath  - 

- 

• 

Barlswood 

- 

Briton  P«rrr 

. 

w 

. 

Eskyn        - 

. 

Neath    - 

. 

. 

Femdalft 

. 

Aberdare  - 

m 

. 

Forest      - 

- 

Swansea 

- 

- 

'  Nicholson  and  Taylor, 

PowellDufflTn  Steam  Cool  dompany  (limited). 

Plymouth  Iron  Company. 

British  Iron  Company. 

David  Davis  and  Sons. 

Aberdare  Iron  Company. 

Powell  DuffirjmSteamCoal  Company(Lhnited). 

George  Insole  and  Son. 

R.  Fotheigill  and  Company. 

Powell  Duffryn  SteamCoal  ConqHaiy(Lim]ted). 

R.  Fothergin  and  Company. 

W.  WilKams. 

Alfred  Sterrey. 

Elford,  Donague,  Williams,  and  Thomas. 

Thomas  and  Williams* 

Thomas  Joseph. 

Thos.  Hopkins. 

Kirkwood  and  Morgan. 

Pegg  and  Company. 

Roytil  Forest  of  Dean  Goal  Company. 

Wm.  Perch  and  R  H.  Miers. 

David  Davis  and  Sons. 

N.  V.  E.  Vaughan. 

Fothergill  and  Company. 

Jones  and  Simpson. 

DnnravenUnitedCollieriesCompanjCLifflited). 

Broadoak  Colliery  Company^. 

Vivian  and  Sons. 

Neath  Ahbej  Coal  Company. 

Duffiryn  Mam  Colliery  Company. 

Bryndd  Coal  and  Coke  Company. 

Governor  and  Company  of  Copper  ICne. 

Exors.  of  Clark  Irnng. 

H.  H.  Vivian,  Esq.,  M.P. 

Marquis  of  Bute. 

Bwllfii  Company  (Limited). 

R.  FothergiU  and  Company. 

John  Brogden  and  Sons. 

Treyor  A,  Williams. 

— Vivian. 

Ti«vor  Williams. 

Crawshay  Bailey. 

William  Davis, 

Vivian  and  Sons. 

G.  S.  Ford  and  Sons. 

Rees  Williams. 

London  and  Merthyr  Steam  Coal  Company 

(limited). 
Rees  Williams. 
R  T.  Crawshay, 
Greenhill  and  CompiWY* 
Daniel  and  Edmund  Tuomas. 
Clynwood  Coal  Ck>mpany. 
Coalbrook  Ck>al  Company, 
Coedcae  Coal  Company. 
T.  W.  Booker  and  Company. 
—Prichaid. 

DyneYor  0>al  Company. 
T.  W.  Booker  and  Company. 
Vivian  imd  Sons. 
Shepherd  and  Evans. 

Governor  and  Company  of  0>pper  Mums. 
Primrose  Coal  Company. 
Yniscedwyn  Coal  C!ompany  (Limited). 
Dowlais  Iron  Company. 

n 

John  Tliomas. 
Dynevor  Coal  Company. 
John  Brogden  and  Sons. 

N.  V.  E.  Vaughan. 

PowellDnffirynSteam  CoalCompany(Unuted). 


R  T.  Crawshay. 

The  Ystalyfera  Iron  Company. 

George  Insole  and  Sons. 

T.  C.  Hind. 

NizoQ,  Taylor,  and  0>mpany. 

PowellDuffiTu  SteaaLCQalCompany(Iimited). 


Dunraven  United  Collieries  Cam^any  (limited). 

Dunvant  Coal  Company. 

J.  B.  Williams. 

George  Tissington. 

Gkorge  Penrose. 

David  Dayis  and  Soot. 

Richard  and  Glasbrook*      , , 
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Na 

Name  of  Colliery. 

WbMitotBd. 

Owner'aName. 

90 

Foreat  -    '       -           -             - 

Abeidan  -           -  '        ..       - 

Rd.  Fothergill. 

91 
92 

Ffbrehanittian        -           -        - 
GadlTB  WoricB  -            .              - 
Garth         .           -           -        - 

»     "           -           -            "• 
ft         -           -           ^       - 

Powell  Dnflkyn  Steam  Coal  Comp  any  (limited) . 
Gadlys  Iron  Company.  • 

93 

Swansea           .           -             - 

John  and  Thomas  Glastaroink. 

94 

GeOigacr 

Merthyr  Tydfil      - 

Thomas  PowelL 

95 

Gelly-gaM 

Rhondda 

Crawshay  Bailey. 

96 

Gdlyry 

Ely            ...        . 

Limited. 

97 

GeOdn       -          .           .       . 

Merthyr  Tydfil 

R.  T.  Crawshay. 

98 

99 

100 

Gbimorgan       ... 
GlanMychydd      -           -        - 
Glynfiudi 

Pontypridd            -           -        - 

Llantnssant      > 

Rhondda   .... 

Gbimormn  Coal  Company. 
Earl  of  Talbot  and  Shrewabnry. 
Ckeenhill  and  Company. 

101 

Glynog      .           .           -        . 

Llantnssant      - 

Glynog  Coal  Company* 

lOS 

Gwwydd 

Swaiisea    .... 

Alfred  Steny. 

103 

Graig         .... 

Merthyr  Tydfil- 

Robert  Rees  and  others* 

104 

Gndg-y-ewm    -           -             - 
Graiffola    -           .           .        - 
GwainClawdd- 

Swansea     -           >           .        • 

J.  J.  Strick. 

105 

»     ■           •           •  .          . 

Benson  and  Smith. 

106 

ft          -           -           •        " 

The  Tstalyfera  Iron  Company. 

107 

Gyfefflon  .... 

Rhondda 

Gnat  Western  Company  (limited). 

108 

Hafod  -           .           .            '. 

jj         .           .           .        . 

J.  Calvert  and  Rowlands. 

109 

HehdreladiB           -           .       - 

Swansea           ... 

Tniscedwyn  Iron  Company. 

Hirwain  Coal  and  Iron  Oompany  (Limited). 

110 
111 

Hipwain- Works 

Hinrain     -            -            *        . 

Aberdare  -           ... 

118 

Lantwit  Heol  Ddn 

piiffw^   -  ■   -  ■    : 

Evan  Morley. 

113 

TJhhaIm'm     -                -                .           . 

J.  R.  Vivan. 

114 

Llanlay 

Llantnssant 

N.  V.  E.  Vanghan. 

115     . 

Llanmorlais           -           -        . 

Penclawdd        ... 

R.  B.  Christopher. 

116 

Lone    -           -           -             - 

Swansea  -             ... 

J.  J.Strick. 

117 

Landore    -           i           .        . 

>»     ~           "           ■ 

Cory,  Teo,  and  Company. 

118 

Lan  Level 

Cardiff       -           ... 

T.  W.  Booker  and  Company. 

119 

Lletty  Shenkih      - 

Aberdare         -           - 

Lletty  Shenkin  Coal  Company. 

ISO 

Llaneaich         - 

Pontypridd 

G.  S.  Worthington. 

121 

Uansamlet             -           .        . 

Swansea 

C.  H.  Smith. 

122 

Llantwit  Works 

Llantrissant           ^' 

Exors.  of  Thomas  Poweli 

123 

Llwyncelyn            -            -        . 

Pontypridd 

CSiristopher  James  and  Company. 

124 

Llwyn-y-beddu 

Swansea    -           ... 

J.  P.  Bodd  and  Company. 

125 

Llynvi  Works 

Bridgend 

Llynvi  Iron  Cmnpany. 

126 

XiOgins- 

Swansea    .... 

-Trevor  Williams. 

127 

Lower  Fonr  Peet  -           -        - 

Merthyr 

Dowlais  Iron  Company. 

128 

Maes  y  Maichog 

Neath        .... 

Penrose  and  Starbock. 

129 

Maesteg  Works     -           -       - 

Bridgend          ... 
Nea&        .... 

Llynvi  Vale  Iron  Company. 

130 

Dnffiyn  Main  Colliery  Company. 

131 

Maindy      -           .           -       . 

Pontypridd        .            -             _ 

Davies  and  Company. 

182 

»»  ~ 

• »          ~           "           ~        ~ 

'  D.  Davies  and  Company. 

133 

Maindy  ColUery    - 

»     ~ 

y>                  ft 

134 

Melincoort 

Neath        .           -           -        . 

135 

Merthyr 

Rhondda  Yallsy 

George  Insole  and  Son. 

136 

„       Dare 

Aberdare   -           -           -        - 

Rhys  and  Company. 

137 

Mor&    -           -           - 

Taibwsh- 

Vivian  and  Sons. 

138 

Mountain  Ash  Level 

Aberdaze  -           .           .       . 

Richard  FotheigilL 

139 

Mynydd  bach-y-glo 

Swansea             -            .           . 

Alfred  Sterry. 

140 
141 

„       bacfa-y*pisWell   - 
Mynydd  Newydd 

M                 "                    ~                     -              - 

Silvanns  Padley  and  Company. 
Vivian  and  Sons. 

142 

Nantymelin            -           -        - 

Aberdare  .           -           .        - 

Mordecai  Jones. 

143 

Navigation         .           :           . 

NewBrige 

Nixon's  Graigola 

»                 ... 

Nixon,  Taylor,  and  Company. 

144 

Pontypridd             -           -        - 

Fowler  Brothers. 

145 

(Swansea             .           .           - 

Nixon  and  Bell. 

146 

Oakwood   .           -           -        . 

Taibach     -           .           -        - 

Governor  and  Company  of  €opper  Mmes. 

147 

Ogwrfiush 

Pontypridd     - 

Evan  Evans. 

148 

OnwUyn    -           .           .        - 

Neath    .... 

James  Evans. 

149 

PaUegOrecknockakire) 

Swansea    -           -           -        . 

E.  Bering. 

150 

Pantygraig            -           -       - 

Neath     ...           - 

Penrose  and  Starbnok. 

151 

Park      -           -           -           - 

Bridgend   .... 

John  Brogden  and  Sons. 

152 

„            -           -           -       - 

Pontypridd 

D.  Davies  and  Company. 

153 

..*• .     r 

»»                    -           -        „ 

Dd.  Davis  and  Company. 

154 

ParthegUsson 

Merthyr 

Jones  and  Beddoe. 

155 

Penclawdd          ... 

Swansea    >           >           -        - 

William  Lambert 

156 

Pennar      - 

Aberdare           ... 

PoweUDn£frynSteamCoalCompany<Limited). 

157 

Penrhicwfer 

Ely  Valley 

Penrhiewfer  Coal  Compfmy. 

158 

Pentre       -           -           -       . 

Rhondda 

Greenhill  and  Company. 

159 

„       4il.       - 

Pontypridd 

»y 

160 

„       Colliery    -           -        - 

Swansea             ... 

Vivian  and  Sons. 

161 

Peentrefelin        ... 

.        - 

ff 

162 

M         Colliery 

ft                 ... 

M 

163 

Pentyrch  Works 

Cardiff      -           -           -        - 

T.  W.  Booker  and  Company. 

164 

Penyoraig .           r           .       - 

KlyVaUey 

Merthyr  Tydfil      .            -        - 

Penyoraig  Coal  Company. 
Dowlais  Iron  Company. 

165 

Penydarran  Works 

166 

Plymouth  Works  - 

»             ... 

Plymouth  Iron  Company. 

167 

Pontycyuoii        ... 

Aberdare  -                       -       - 

Philip  Davies. 

168 
169 

Pontypridd             -            -        . 

Pon^iwidd         - 

»                    —           -       . 

Calvert  and  Rowland. 
C.  James. 

170 

Primrose    •   .        -           -        - 

Neath    .... 

Primrose  Coal  Company. 
Neath  Abbey  Coal  Company. 
W.  and  T.  Davis. 

171 

Pwll&ron 

»           .           .           .       - 

172 

Pwllhowele 

Pontypridd     .    - 

178 

Besolven 

Sir  Ralph  Howard,  Bart 

174 

Bespidge   .... 

Aberdare            -           .           . 

W.  Crawshay  and  Sons, 

175 

Merthyr    .,          -           -        . 
Llantrissant        ... 

Dowlais  Iron  Company. 

176 

RhiwbritweU  .      -           -       - 

177 

Bhyd-yrJMjyg   .           - 

Cardiff       .           .           .        - 

T.  W.  Booker  and  Company. 

178 

Bhydydefed           -           .        . 

Swansea            ... 

William  Evans  and  Company. 

179 

Bhywsaison        ... 

Llantwit    .... 

William  Lewis. 

180 

Scnwaon   -           -           -        . 

Bridgend 

Thomas  Morgan. 

181 

Sqaborwen         -           -           . 

Aberdarc  .... 

Samnel  Thomaa. 

Qq4 


Digitized  by 


Google 


48 


▲PPEia>IX  TO  THB  BBTOBT  OF  OOMMIITSB  £. 


No. 

Naihe  of  Colliery. 

Wliere  ftitnalsd. 

Owner's  Name. 

182 

Swan         -            -            -        - 

Briton  Ferry       - 

Thomas  and  Company. 

Ids 

Tewgoed 

Neatfa        -           -           -        - 

Maigam  Tin  Plate  Company. 

184 

Tonmawr  -           -           -        - 

»         -           -           -           - 

Weymouth  and  Green. 

185 
186 
187 

TopHiU 

Torymynydd        -            -        - 

Tlroedyrhiir        -           -           - 

Cardiff      -           -           -        - 

Taibach 

Merthyr     .... 

Bhondda 

W.  S.  Cartwright 

Margram  Tm  Plate  Company. 

Cope,  Lewia,  Thomas,  and  CoUindoD. 

188 

Pito     -           -        - 

Jones  and  lliomas. 

189 

Tycenol              -            .            - 

>»          ■           "           -       - 

Williams,  Foster,  and  Company. 

190 

Tydnn      -           _           -        - 

Swansea             -           -           - 

Thomas  and  Beddows. 

191 
192 

Tyleeoch   -           -            ^        - 

Pontypridd 

Yoong  and  PolUnd. 
Thomas  Jones. 

198 

TVnewydd          -            -            ^ 

Bridgend   .... 

John  Brogden  and  Sons. 

194 

^''^.-    --    .-    : 

>»                   -           -           - 

M 

195 

Cardiff      -           -           -        - 

J.  Edmonds. 

196 

Venalt       -           .           -        - 

Neath                -           - 

Aberdare  Iron  Company. 

197 

Vochriew  Level  -            -            - 

GeUygaer  -           -           -        - 

Dowlais  Iron  Company. 

198 

„        Colliery,  Jo.  1    - 

Merthyr 

» 

199 

Wain-main-hir  do.,  No.  2 

M                   "                     '                     ~              •■ 

David  Williams  and  Company. 

200 

Wenallt     -           -           -        - 

Neath     .... 

Joshua  '^^liams  and  Company. 

201 

WeraPlumief   -           -           - 

Swansea     -           .           -        - 

The  Ystalfera  Iron  Company. 

202 

Wannmiakin 

Llantrisaant 

Aberdare  Iron  Company. 

203 

Waanwyllt         -            -            - 

Aberdare  -           -           -        . 

Gfttig  Coal  Company. 
J.  P.  Budd  and  Compwiy. 

204 

Wawn  Claodd 

Swansea 

205 

Wenfawr 

»          "           *           *        * 

Kev.S.Pug^ 

206 

Wer&        ...        - 

Aberdare 

Heath,  Evens,  and  Company. 

207 

Wem-ddu 

Swansea    .... 

W.  Gilbertson. 

208 

»         "           ~           "        ~ 

91                                    -                      -                      - 

Primrose  Coal  Company. 

209 
210 
211        . 

Woreerter          -           -            - 

l»                    "                      '                      "               " 

Thomas  Glasbrooke. 

Wyndham 

Bridgend  .... 
NeaA     -           -           -           - 

John  Brogden  and  Sons. 

212 

Ynyaarwed             -            -        - 

Penrose  and  Starbuck. 

218 

Ynyacedwyn  Works 

Swansea    -           -           -        - 

Ynesoedwin  Iron  Company  (Limited). 

214 

Ynyshir     -            -           -        - 

Rhonddafiich     - 

Francis  Crawshay. 

215 

YnysYdo            -            .            - 

Bhondda  fawr 

Troedrhiew  Coal  Company. 

216 
217 

Ynyscynon             -           -        - 
Ynysffemon        -           -           - 
Ysilfera  Works    - 

Aberdare           ... 
Swansea    -            -           -        - 

PowellDuffirrn  Steam  Coal  Company(Iimited). 
Thomas  Walters. 

218 

f>       ~ 

Ystalyfera  Iron  Company. 

SCOTLAND. 

WESTERN  DISTRICT  ;  Inapector,  William  Albxandbb,  Glasgow,  comprising  the  Counties  of  Ayr,  Dumfries,  Dombartoo, 
Renfrew,  West  Division  of  Stirling,  and  Lower  Wa?d  and  Parish  of  Old  Monkland  in  Lanarkshire. 


1 

Balornock 

2 

Bishopbriggs 

3 

BlackhiU 

4 

Calder        - 

5 

Govan    - 

e 

Jordanhill . 

7 
8 
9 

KelTinnde 

Kenmure 

10 

Keppoch    . 

11 

PossU     - 

12 

Robroystone 

13 

RockhUl 

14 

Rutherglen  Muir 

1 

Cambuslang 

2 

Eastfieid    - 

3 

Farm     - 

4 

Fullarton   - 

5 

Newton 

6 

7 

Silverbank 

8 

Stonelaw    - 

1 

Garthamlock      - 

2 

Greenfield  . 

3 

Kenmuir 

4 

„        HiU 

5 

Kennyhill 

6 

Idghtbnm 

7 

Westmuir 

1 

Braehead  - 

2 

Biedisholme 

3 

Cardowan  - 

4 

Calderbank 

5 

Craigend    - 

6 

Drumpark 

7 

Dungeonhill 

8 

Eastertionse 

9 
10 

EUismuir 

11 

Heathery  Knowe 
Mount  Yemon  . 

12 

IS 

Over  Fossil 

14 

Provanhall 

15 

Wester  HallhiU 

1 

CoathiLU 

2 

Coats 

LANARKSHIRE. 
Glasgow    . 


Rutibei^len 


Shettleston 


Ballieston 


Coatbridge 


James  Dunlop  and  Company. 

William  Dixon. 

Wilsons  and  Company. 

Carron  Company* 

William  Dixon. 

Monkland  Iron  Company's  Tmsfees. 

Montgomery  and  Fleming. 

Adie  and  Rankine. 

Wilsons  and  Company. 


James  Dunlop  and  Company. 

Wilsons  and  Company. 

'V^lliam  Dixon. 

Archibald  Russell. 

T.  G.  Buchanan. 

James  Fairrie. 

James  Dunlop  and  Company; 

Newton  Colliery  Company. 

James  Dunlop  and  Company. 

James  Fairrie. 

J.  R.  Reid. 

J.  Panton. 

M'Nair,  Stokes,  and  Dixon. 

Jas.  Dunlop  and  Company. 

John  Home. 

Robert  Burns. 

Alex.  Rankine. 

R.  Gray  and  Company. 

Charles  Tennant  and  Company. 

t< 
Andrew  Yeats  and  Compuny. 
Glasgow  Iron  Company. 
Birrel  and  Mcintosh. 
Drumpark  Coal  Company. 
Forrester  and  Robson. 
James  Merry. 
John  Young. 
Glasgow  Iron  Company. 
Heathery  Knowe  Company. 
John  Young. 

Wm.  Wallace  and  Company. 
Glasgow  Iron  Company. 
R.  and  J.  Anderson. 
Pettigrew  and  Company. 
Thomas  Jackson. 
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Ko. 

llttaeofConierjr. 

WlMi8  IttlUlMd* 

Ovoflr'f  Nnme. 

Dnunpeller        .          •          « 

Coatlxridge            -           -       - 

DmmpeHer  Coal  Company. 

»       "           •           ■       " 

99                              -                   "-                     - 

WUaons  and  Company. 

Dondyran          ... 

»                                      ... 

Bob.  Hamilton. 

EBpieside  -           .           .       . 

w                      ... 

Wm.  Baiid  and.  Company. 

GaitgUl- 

Gtftalieirie           -           .       - 

»'                                     -                     .              - 
fl                               -                     •                     - 

Grnmie  -           .           .           . 

»»                                      •                     -              • 

ff 

Kirkwood              -           -       - 

w                      ... 

John  Hendrie. 

99                                  •                      -                      - 

»                         ... 

Wilaons  and  Company. 

FhcBnix     .... 

M                               »                     «                     — 

John  Spencer. 

RoMhall 

>»                                      •                     -              - 

Bobert  Addie  and  Sona. 

Siiimysida  -           -           -        - 

r»                      •               .               - 

WuL  Baird  and  Company. 

SoutetboQW       -           .           - 

If                           ... 

JohnOifian. 

Calder  Iron  Worka 

Airdrie 

Wnt  Dixon. 

Clifton  Hill        ... 

»          "           "           ■       " 

Clifton  HiH  Coal  Company. 

I^Mkine     n           .           -        - 

i»      • 

Wm.  Baiid  and  Company. 

*Moiikla]id         ... 

>f         "           "           *       *" 

Monkland  Iron  Company. 

Palaceonig           -          -       - 

f»      " 

Wm.  Baiid  and  Company. 

AYB8HIBB. 


1 
s 

3 

4 

6 
7 

8 

1 

S 

3 

4 

5 

6 

7 

8 

9 
10 
11 
IS 
18 
14 
15 
18 
17 
18 
19 
SO 
21 
SS 
28 
94 
96 
28 

1 

2 

8 

4 

5 

8 

7 

.8 

9 

10 

11 

19 

13 

14 

15 

18 

17 

18 

19 

20 

21 

22 

23 

-24 

25 

26 

27 

28 

29 

80 

81 


Ayr 

Baigainie  • 
Dalharco 
Dalquhanran 
Dalaielaie 
Poonieaton 
Dmshray 
MiniTie      - 


Alnwick  Lodgo  - 

Annahen^ 

Axdeer  Iran  Works 

Anchinharyie 

Bartonhohn 

Blair  Iron  Woriu  • 

Boatreehill 

Bmrgh 

CaldweU 


Cooit  Hill         . 
Doora 
Drq[[hom 
EgUnton    - 

M       Iron  Worka     - 
Ferxoshill  - 

Glengamoek  Iron  Works 
Momit  Cnrr 
Perceton*  - 


Bedbom    - 
Bristong 
Booghwood 
Spiinghill 
Steyenaon  - 
Swlneridge  Moir 


Bankbead  - 

Barleith 

Bogside     - 

Bonnyton 

Bnmbank  and  Ladyton 

Bosbie    - 

Camilbank 

Carperingum 

Dollar 

Drommuir   ' 

Dykehead  - 

East  Thornton  -   , 

Qalston     . 

Oaoohland 

Grange 

Grongar 

Hillhead    - 

Hnrlfoid 

Hohnes  - 

Kilmarnock 

Maxwood 

Mayfield    - 

Oyerton 

F^docklaw 

Portland 

Portland  Iron  Works 

Plan      - 

Treesbank 

Weatlhomlon  * 

Warrick  Hill 


Annbank 
Maypole    - 
Ayr       . 

Maybole    - 

ff 
Ayr 


Irrine    • 

»f 
Sterenstone 

r  .   * 

Kilwinning 

Dahy 

Dr^hom 

brine 

Beith 


JClmamock 
Betth     . 
Irvine 
Dreghom 

Kilwinning 


Beith     - 
Kilwinning 
Irvine     - 


Kilwinning 
Irvine 
Beith     . 
Kilinamock 


Kilmarnock 


Galaton  . 
Kilmarnock 


Qalston 
Kilmamock 


Qalston  - 
Kilmamock 
Qalston  . 
Kilmamock 


J.  T.  Qordon. 
Countess  of  Stair. 
Dalmellington  Iron  Company. 
Hon.  T.  F.  Kennedy. 
Jamea  Cooper. 

Dafaneilington  Iron  Coaapany. 
Joseph  Brydon  and  Company. 
Dalniellington  Iron  Company. 

Merry  and  Cnnningham. 


Kenneth  and  Whitfield. 
Bglinton  Iron  Company. 

Archd.  Finnie  and  James  Finlay. 
A.  Q.  Simpson. 
Armour  and  Fulton. 
Archd.  Finnie  and  Sons. 
Merry  and  Cunninghame. 
John  Barr  and  McJannet 
Arch.  Kenneth  and  Sons. 

If  » 

Eglinton  Iron  Company. 
Arch.  Fennie. 
Merry  and  Conningfaame. 
Eglinton  Iron  Company. 
Messrs.  Craig's. 
Merry  and  Cnnninghaihe. 
Eglinton  Iron  Company. 
Am&onr  and  FoHon. 
Crawford  and  Sneddin. 
Arohd.  Finnie  and  Sons. 
Many  aiui  Conningfaam. 


Portland  Iron  Company. 

J<^  Gkdloway. 

J.  Dickie. 

Merrv  and  Conningfaame. 

Boyd,  Gilmoor,  and  Company. 

Archibald  Finnie. 

WuL  Smith  Conning^iame. 

John  (MUoway. 

Merry  and  Cnnninghame» 

PortJjmd  Iron  Company. 

Archibald  Finnie. 

John  Home. 

Kinloch  and  Company. 

B.  Yeats  and  Company. 

Portland  Iron  Company.      ' 

J.  and  M.  Craig. 

John  Howie. 

Allan,  Gihnonr,  and  Company. 

John  Home. 

Archibald  Finnie  and  Sou. 

W.  and  D.  Boxborgh. 

Allan,  Qifanoor,  and  Company. 

Merry  and  Cuimingham. 

M  9f 

Allan,  Gilmonr,  and  Company. 
Porilfind  Iron  Company. 
McKnIght  and  Company. 
Wm.  S.  Cunningham. 
Arehibald  Finnie. 
Merry  and  Cumingfaam. 


*  MonUand  Iron  Companr  have  pita  at  MoBUand  in  this  diitiiet,  eaUed  MonUsnd  or  Peep  oDay. 


*  MonUand  Iron  CoaqMnr  nave  pita  at  MoBUani  in  this  diitiiet,  eailo 

*  PeroetOQ  and  Hillhead  CdUieriea  are  in  diiEBrent  distiieta  of  Aynhire, 


t8M8.    VoLUL 
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ASPXVDIX  lO  THB  BBPOBT  OF  OOmiTTBB  B. 


No. 

NamvofOoQieiy. 

Whfiw  aitiiAted. 

Ownes'a  Name. 

1 

AOijntd            -           .           u 

KUmamock            -           *■        ^ 

Dunlop  aud  ir^lAghi^ny,. 

2 

Bank         .           -           -       ^ 

New  Cumnock   ... 

Hie  Bank  Coal  Company.  . 

8 

Coalborn            -  -         -      .     - 

n                      -              -  .       - 

J.  McNicoL* 

4 

Common    -           -           -       .^ 

Old  Cumnock - 

Portland  Iron  Company. 

6 

• 

Auchinleek           -           -  .- 

William  Walker. 

6 

Cronberry  -           -           -        - 

Cumnock        -           - 

Wm.  Baird  and  Compal^. 

.  7 

CroRBflat 

Miiirkirk   .... 

»  -                •     w 

8 

Gnmnock  -  .         -           *        - 

Cumnock        -    ■        - 

Portland  Iron  Company. 

9 

Gamaian  .         .           -           - 

Old  Cumnock 

James  Bagleaham. 

10 

Qillsmillcrofts        -            .        . 

»          ~           ~ 

Watchman  and  Company. 

11 

Glenbuck           .           ^           - 

Muirkirk            -           -     ,      - 

Wm.  Baird  and  Company*, 

12 

Glenlogan*           -     '      - 

Cumnock        .           . 

Portland  Iron  Company.     • 

18 

Goatfoot            -           - 

Galston      .... 

Boyd,  Gihnour,  and  Canfuxj^. 

14 

Xianemark  -           -           ■*   .    ■• 

Cumnock        .           - 

Lanemark  Coal  Company. 

15 

Loudon  -           -           - 

n            "                *                ■           " 

Portland  Iron  Company. 

16 

Lagar  Iron  Worka 

Old  Cumnock 

Wm.  Baird  and  Company. 

17 

Mansfield           « 

New  Cumnock       -            -        - 

Jas.  Gray. 

18 

Miiirkirk  Iron  Worics 

Muirkirk 

Wm.  Baird  and  Company. 

19 

Pathhead 

New  Cumnock       .           .        - 

Archibald  Gray  and  Company. 

80 

South  Boig 

»»          -           - 

Lanemark  Coal  Company. 

21 

Strade    -            -            -            - 

Cumnock  .            -            - 

n                          tt 

22 

WeUwood  -            -            .        * 

Muirkirk         .           . 

Wm.  Baird  and  Company. 

WESTERN  DIVISION  OF  STmUNOSHIRB. 

1 

Alva      -     "       - 

Alva          .... 

James  Johnstone. 

2 

*  Anobinbonrie         -           -        - 

Stirling 

Buchanan  and  Forsyth. 

8 

BalmaUoeli  •      - 

Kilsyth      .... 

Brown  and  Rennie. 

4 

Banknock-'           -           -       - 

Denny             .           • 

William  Wilson. 

5 

Bannockbum      .            .            - 

Stirling       .... 

Alezander  Geddes'  Heirs. 

6 

Gampsie  ■  -^   '-•            -     .  « 

Lennoxtown  - 

Hurlet  and  Campiie  Alua  Gott^aity. 

7 

Connypark         -           -           - 

Kilsyth      .    .        -           .        - 

JohnBarr. 

8 

Cuttiemyre             -            "        - 

it                "  •         *     .  • 

W.  Baird  and  Company.  - 

9 

Dennjmill  v»  .:•  .         -     .       - 

Denny        .... 

tt                     n      '  ■ 

10 

Glorrat      -           -           -       - 

Lennoztown   -            " 

J.  Lynch. 

11 

Highland  Pajrfc  - 

Kilsyth       .... 

Brown  and  Renoie...  - 

12 
18 

InSeston.  -           -r         .        - 
KiT«yth  -            -            .           - 

Denny            -           - 

1  W.  Baizd  and  Company. 

9>                               f» 

14 

Neilston     -  .         -           -        . 

n      '     '           "   '            ~                    " 

James  Wallace  and  Compaay. 

15 

Orchard 

»                    .                   .                   ••             - 

'  Walker  and  Younf. 
East  Plean  Coal  (Simpiuiy. 

16 

Plean             -           .        -        - 

Stirling 

Kilsyth       .            -            -        - 

17 

Qneenzie            ^           . 

John  Bow  and  Company. 

18 

Biskend     -            *         -  .        - 

»                *            "                " 

W.  Baiid  and  Company.- 

19 

Scalliongoir        - 

Lennoztown           -            -        - 

James  Allan. 

20 

Townhead             -           -        ^ 

Kilsyth 

W.  Baixd  and  Company. 

21 

Twechar             .           ^           - 

Denny        -            ... 

n                      »9 

22 

West  Plean           -           -        - 

Stirling           .  ,         -  .             - 

Moyea,  Smith,  and  Co. 

DUMBARTONSHIRE. 

•    .' 

1 

Baflafiay.          -           - 
Blaiidardie            -       '     - 

Duntocher         --           -         - 

John  Dayidson's  Heirs. 

2 

Renifrew          -           - 

James  Robertson. 

3 

Braes  OTem    -           -           - 

KirkintiUoch          .       -     . 

Thos.  Fell. 

4 

Croy 

Kilsyth 

Wm.  Baird  and  Co. 

5 

GaxiBCube       '.'  '-           -    - 

Maryhill     -            .            -        . 

McNair,  Stokes,  and  Dizon. 

6 

Gancadden 

»              '"            "               ~ 

Meny  and  Cunnilcig^am. 

7 

Gartshore           .            .           - 

Kilsyth       .... 

Wm.  Baird  and  Company. 

8 

Enightswood         *           -        - 

Maryhill 

Wilson  and  Compaay. 
James  €hundner  and  Sons^ 

9 

Meiklehill           ^ 

Kirkintilloch          -           - 

10 

Netherwood 

Kilsyth           .           .               . 

John  Watson  and  Sons. 

11 

Strone    -            -        •    - 

n               ~   "*           "   "            " 

R.  Brown. 

12 

SolesgMi  .           .           -       - 

Kirkintilloch  - 

J.  Wallace  and  Co. 

RENFEEWSHIRB. 

*1 

Blytheswood       -           -           - 

Renfrew     ~»          "           *        ■ 

R.  Addle  and  Sons. 

2 

Corkerkm.           .-           -        - 

PoUockshaws  -            -               r 

W.  S.  Dizon. 

3 

Dmmoin            -           - 

Gk>Tan 

Colin,  Dunlop,  and  Co. 
J.  Greenshidds  and  Son. 

4 

Fulton       -           -           -        - 

Johnston         -           - 

5 

Ibroix    -           -           -           - 

GoTan        .           -           -        - 

W.  S.  Dizon. 

6 

linwood    - 

Johnston         -           - 

Merry  and  Cunninghame. 

7 

»       ~ 

.           .           -        _ 

J.  Anderson. 

8 

Nitshffl      -           -           -        - 

Hurlet 

Nitshill  Coal  Company. 

9 

Qnanelton         ... 

Johnston  * .           -           -        . 

Ludovic  Houstoun. 

10 

Titwood     -      .      - 

PoUockshaws      -           - 

W.  S.  Dizon. 

11 

West  Hurlet  and  Townhead  Pits 

Hurlet 

John  Wilson  and  Sons. 

ABGTLBSHIRE. 

I 

Drnmlembie,     -          <-           -  1  Campbelton           -           -       -  1 

J.Sm^eand^n.  ~ 

'^                                DUMFRIESSHIBRr 

. 

1 

Caimbani« 

Sanquhar           -           - 

Mrs.  Jane  Wbygham^- 

2 

Ganonbie  •        -        ... 

Dumfries   -        -  -          ."       - 

DukeofBuooleugh. 

3 

Dnimbme          -           - 

Sanquhar           -           -   .        - 

Mrs.  Jane  Wl^gjiam. 

4 

Gatesida      *     '•>^"      *    -    « 

»      ~ "           ■           "       " 

„                  .  .■  .1. 

^  Thb  ta  101  Iitaftone  Md,  birt  a  UttU  aoal  has  teto  WQik^ 
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No. 


•  IbattttfCbHiery. 


Omm'thltime. 


BASTERN  DISTRICT;  Inspedor,  Halfh  Moose,  comprising  Eutem  IMTisioH  of  lan&rksIuie/Bi^ghfte/'tJlackiiianiMiidiire, 

HaddiogtoiiBhire,  Bdhibnigluhire,  Tiinlithgowghire,  part  of  Stirlingsliire,  Peeblesflhire,  and  Perthahim 

KASTBBN  DIVISION  OF  LANARKSHIEB. 


1 

8 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

18 

14 

15 

16 

17 

18 

19 

SO 

SI 

SS 

S3 

S4 

.35 

36 

37 

,88 

S9 

30 

31 

33 

38 

34 

85 

86 

1 
3 
8 

4 

5 

6 

7 

8 

9 

10 

11 

13 

13 

14 

15 

16 

17 

1 
3 
8 
4 
5 
6 
7 
8 
9 

1 

3 

8 

4 

5 

6 

7 

8 

9 

10 

11 

13 

18 

14 

15 

16 

17 

18 

19 

80 

31 

SS 

38 


Airdrie  and  ChapelBide  - 
Arbnkle   ..... 
Arden    -  -  - 

Anchingray      ... 
Bellady  ke  and  Sprbgwella 

»  »• 

Braebead 
ChapellHaU     . 
Clarkatone 

Cotton  Mill       .        -        . 
Dalmacanter     '-      .    ^    . 
Damgayel         - 
Dmingrayhill     -  -    * 

Dykehead 

Greendykeside  and  Boii|^irigg 
Ghreengairs        -        -        -     • 
Kipps 
KnackerCy' 


leld 
Meadowbead' 
Nettlehole 
Oibiflton 
Baebog     - 
Bigg«nd 
Bocfaaolea 
BocfaaoUoeh 
BoadiaU  - 
Bon^craig 
SptingBank 


Stanriffg 
nmuEbn 


iboah 
Wbitehill 

Whiterigg  and  Brownynde 
Woodball 

•  }.  •  f      -.'  . 
Carfin        -        .-  ^  < 

»  ■     "  '         •  "    - 

Camkioe-  ^       ..•'.* 
Ckland  *  .' 

„       :-i  ^j  .■      -      .     - 

GcwnkUl:*  « 

Lahope  -  - 

Lairbope    -  .     -    .^ 

Langbyrea        ••-•       •  •-«'' 

Legbrannock         -       '    - 

Mnnwood  -    • 

Moasend    ^  •     .    « 

Sbawaapdlfidh&U 

Slavaison 

Thankerton        -         '  -^ 

WyndUge 

BiwdliiiNt  >.  ..  ^ 

Craigneiik 

DaWandSUdds 


Jerriaton  -  -    '.      • 

MotervclVNofIb 

Orbiston    -  «  *      I 

ParkbflpdfBd  MotlMni«D 

Allanton  -      ..•-:. 

Arden        - .         ••    ■       ••      ' 

Aolton    -     .       • 

Benbar 

Ommf^tml'mSL  HiUfaonMrigg: 

CambnanA^m 

Cbapel   -       .■  •        •  •'<•'•  • 

Qydeadale 

Coltnen 

„      Paiher     - 

„       OT«it<man4,Sli^w^M4 

^  .   Iron  Worka  .      •*.     . 
GknoleUand       -.    ,  •>  >-•".    . 
Green        -       .-  .     , 

GrMOtad  «  .    -  ,    -■  ft..'.-"  : 
Hartetroodbill 
Momingaide 
Orerton     -  -  - 

„       Station      .. ,   -    . 
SbotU  Iron  WoAa    .'  '  -' 
Wlalnw  Green'  *•     .      - 

„       Meadow  Head 

,y      Netheijobiistoiie^  ^^'^ 


-i 


Airdri^ 


HoIytowB 


Motbenrell 


Wkbaw 


Rr  2 


Fierrier  and  Strain. 
William  Black  and  Sona.-      . 
'  Shotta  Iron  Company. 
William  Blacb  and  SoB8.  ' 
Bundas  Simpaom 
Sbaw  and  Pettigrew.  • 
Cbarlea  Tteuumt  «ad  Company. 
Monkland  Iron  and  Steal  Ooiiipiny. 
Jobnaton  and  Wilson; 
JohnBrftwa.  >*  ' 

Bobert  Gait,  jimr. 
Patrick  Rankm. 
Dnungr^  Coal  Oompaiy.  -  »<•'  * 
.  Heniy  Walker. 
Forrester  and  Bobaon. 
J.  RnsBdl. 

EobertBon  and  Eadie.  •    <• 

John  Stewart  and  Company.  -  • 
Fdrreater  and-Bobion. 
W.  Black  and  Son. 

William  Smith. 

Moflseno  IronK^ompany.   ' 

J.  A.  McCaUnin: 
J.  Napier.      -      .  >• 

Jas.  Stnxthera  and  Compaay:  - 
William  Cowie. 
Bobert  Addle  and  Sona. 
William  Forsyth.        - 
John  Meaaon.-  *  " 

Wilsons  and  Company. 
William  Black  mk  Imif  « 
Thmahbuah'Coal  Ooiafiaify.- 
Hendenon  and  Dimmack. 
William  Black  and  Sona. 
Merry  and  Cnnninghame. 
u 
Wm.  Dixon.    . 

A.  G.  Simpson.  -  .  -t 

Meny  and  Cimmnghanpi'  • 
Wm.  Dixon. 

Monkland  Iron  and  Steel  Cam|Mliy, 
Tmsteea  of  late  Bobert  Stewart. 
Bobert  Tomig. 
Thofl.  Stevenson  and.SoM*. 
Monkland  Iran  and  Steel  CaasfWiy. 
Trosteea  of  late  Bobertt6tainilll% . 
Monkland  Iron  and  StMl.Cgwfimy. 
John  Christie. 
MoBsend  Iron  Company. 
Harl,  Young,  and  CompiM^^.. 
Stevenson  Coal  Compaav. 
Monkland  Iron  and  ted  Go«li»ny. 
JKobertDick.. 

Gavin  Addie* 

Merry  and  Cnnningbaipfc 

Wubaw  Coal  Company* 

John  MoAadraw  aadiiOompaay*  ' 

-Wilsons  and  Company. 

-Merry  and  Conninghanifl, 
Mossendlron  Company.        .  ^  ; 
•John  Watson. 


-Shotts  Iron  Coo\pany. 

„-  •    ... 

-Andrew  Spencer. 
-Bobot  Addia  and  Sons. 

Shotts  Iron  Company. 

D.  and  J.  Sneddon.  . 

William  Aitken. 

Archd.  Bussell. 

A.  G.  Simpson. 

William  Boyd. 
.JohnWilBoii, 
.  Coltnew  Iron  Company^ . . 

Kerr,  and  Mitohell.    . 

Bobert  BelL    . 
.BobffrtBrai^ 

George  Gray. 

Shotts  Iron  Company. 

Coltness  Iron  Company. 

Joseph  WaddelL 
'  Shotts  Iron  Cdtaopai^:     ' 

Gla^w  Lroli  Con^l^. 
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APPSiroiX  TO  THE  SBPOBT  OF  OOMMITTBB  S. 


No. 

Name  of  Colliery. 

Wbeve  aitwted. 

Owner'aName. 

u 

Wiabaw     .... 

Glasgow  Iron  Company. 

sa 

,,       BayeiiB  Craig   - 

»                 -          -          - 

»i 

S6 

„       Shieldmuir 

If         "          '          •       ■ 

» 

S7 

„       Sunnyiide 

f»                 ... 

Arehd.  Bnssell. 

S8 

-       - 

>i         "          "          "       • 

Seott  and  Gibnoor. 

S9 

I' 
>f      - 

f»                 -          -          - 

Iferxy  «nd  ConningbanL 

1 

ABanton    -           -           -,       . 

Hamilton  .... 

Anstine  and  Company. 

a 

Adtgill              ... 

Larkball 

3 

Anchinlieath         -           -        - 

Lecmabagow                     *       . 

Jas.  Feigoson. 

4 

and  Boothfield       - 

»               .           -           - 

5 

ATonbead 

NewMonkland      -           -       - 

ColYille  and  Gray. 

6 

BogCoUiery 

Hamilton 

Jobn  Watson  and  Sons. 

7 

CaatlehiU  Iron  Works    . 

Cbrloke     .... 

Sbotts  lion  Company. 

8 

Comailloch            -           -       - 

I4tfkban 

K.  Cocbrane  and  Company. 

9 

aengfa  -           .           .           - 

Camwatfa  .          r           .       . 

William  Darling's  Trustees. 

10 

Climpv  Gas  Coal  -           -       - 

n                         .               -               - 

Gray  and  Fanl. 

11 

Hamilton  .           -           .       . 

Wilsons  and  Company. 

la 

EamockMmr       -           -    .    - 

f>                  -           -           - 

WuL  Dixon. 

18 

I^uniegair 

„          -           .           .       . 

Arebd.  BnsselL 

14 

Olespan     .           •           -        -* 

Dooglaa             -           ... 

James  Swann. 

15 

Greenfield 

Hainilton  .           .           .        . 

Hamilton  Coal  Company. 

16 

Hayvood              -           -       - 

Camvatb          ... 

Haywood  Gas  Coal  Company. 

17 
18 

Hanffbhead 

Larkball  and  Home  Evm 

Hamilton           ... 

Merry  and  Cnnningbame. 
HamUton  and  Maconllocb. 

19 

ao 

Longlee             -           .           - 
Mandilie    .... 

Carluke" 

Lonidee  Coal  Company. 
MiSaelBans. 

ai 

Merryton           -           -            - 

Hamilton  .... 

Cocbrane  and  Brand. 

aa 

Quarter      -           -           -       - 

n                       ... 

Colin,  Dnnlop,  and  Company. 

aa 

Baplook 

99                  '                    •                     ~              " 

Jas.  Frew. 

84 

RigBide      ...       - 

DoogUui 

James  Swan. 

85 

Sbawabnm         ... 

TT^^wniltAn    .                .                .           . 

Andrew  Spencer. 

86 

BkeUyton  .           -           -        - 

f»                          .                -                - 

Hamilton  and  M'Collocb. 

87 

Stanydiaw  and  HartbiU 
Swinhill     .... 

J               .                .                .           . 

Moir  and  Tbomton. 

88 

Larkball            ... 

Dalaeif  Coal,  Coke,  and  Ofl  Company. 

89 

Woodside  and  HiU        . 

Hamilton  .           .           .        . 

Jas.  Smith  and  Son. 

80 

Wlaontown  Gas  Coal 

Gray  and  PaaL 

EIFBSHIBE. 


1 

a 

8 

4 

5 

6 

7 

8 

9 
10 
11 
13 
18 

4 

5 

6 
17 
18 
19 
84 
81 

aa 

88 

a< 

85 
86 
87 
88 

1 

a 

8 

A 

5 

6 
7 


Baldridge 
Balgonie    - 
Beatb     - 
Cappeldrea 
Cardinden 
Clnnie 

Cmtlebill  - 

Cowdenbeath 

Dontbristle 

Donnieker 

Dnndonald 

Dysart    - 

Fordel 

Foolford 

Hallbeatfa  . 

HiUofBealb     . 

Kelty 

Lassodie 

Locbilt^  - 

Locbgelly 

Mmredge  and  Cameron  • 

Baith  (Little) 

Townbill 

Wellwood  - 

Wemyss 

Wbitefield* 


Balbimie 
Crossbill 

Kellie     . 

Loobore 

FSmie 

Bademie 


Dnnfennline 
Kirkcaldy 


Kirkcaldy 


Doniemiune 

Kirifcaldy 

Dnnfermline 

Kirkcaldy 

Donftnnhne 


Kirkcaldy  . 


KirkcaldjT. 
Dnnfermfine 
Kirkcaldy  . 
Dnnfermline 


Kiriccaldy. 
Danfemiline 

Cnpar 


Locbgelly 


Mrs.  Thomas  Grier. 

Charles  Balfoor. 

Beatb  and  Blairsdam  Coal  Company. 

Messrs.  Aytonn  and  Andefson. 

Thomas  GoodalL 

Landale,  Boyd,  and  Company. 

GoodaU  and  Herd. 

Henderson,  Wallace,  and  Company. 

Forth  Iron  Company. 

Nasmyth  and  Griere. 

Goodall  and  Herd. 

Alex.  Naysmitb. 

Earl<tfBosslyn. 

G.  W.  M.  Henderson. 

Locbgelly  Iron  Company. 

HenderMn,  Wallace,  and  Conq^y. 

Old  Adams. 

Beatb  and  Blairadam  Coal  Company. 

Lassodie  Colliery  Coinpany. 

Bealb  and  Bhuxadam  Coal  Company. 

liocbgelly  Iron  Company. 

Lmnphinnans  Iron  Con^iany. 

Bowman  and  Company. 

Locbgelly  Iron  Cottipany. 

Townbill  Coal  Company. 

niomas  Spowait  and  Company. 

B.  G.  B.  Wemyss. 

Wbitefield  Coal  Company. 

JohnBaHbor. 

W.  and  D.  Mniray. 

Walker  and  Conningham. 

John  Lister. 

Locbore  Gas  Coal  Company. 

Hinie  Coal  Company. 

"**  Lnmsden. 


CLACEMANNAN8HIBE. 


Alloa 


Kennetpans 

Sbeardale 

miicottltry 


AUoa  Coal  Company. 
Clackmiflinan  Coal  Coinpany. 
FranciB  Greer. 
James  Wingate. 
TUlicooUry  Coal  Coinpany. 


1 

a 

8 
4 


Elphinstona 
FoontainhaU 
Gladsniair 
House  of  Mvir 


HADDINGTOIiSHIBE. 
Traacttt     ... 


Duie  and  Kisbet 
BeptkoftbelateGeoige 
C.  and  A.  Christie. 
Andrew  While. 
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No. 


NameofCdUkry. 


Where  situated. 


Oinier*8  Name. 


6 

e 

7 

8 

9 

10 


Hyles  and  FteatongiaQge 

Penston     - 

Pencaiiland 

Frettonlmka 

Seton    ... 

Tranent     - 


Tranent     - 


Sir  George  G.  Snttie,  Bart. 
Deans  and  Moore. 

J.  and.  C.  Griere. 
John  BteTenson. 
Snowdown. 


KINB0BS-8HIBE. 


1        I  Blairadam 


•  I  Ktnrofls 


-  I  Beath  and  Blaindam  Coal  Company. 


BDIKBUBGHSHIRE. 


1 

2 
3 
4 
5 
6 
7 

a 

9 
10 
11 
13 
13 

14 


Amision  and  Y ogrie 

Broxbnm  ... 

Bmnstane  Moir     -  -        - 

Garberry  and  Eti^instone  Tower 

Dalkttth    .... 

Dnunmore         ... 

Edmonstone,  Kiddry.  and  Wool- 
met 

Tioanhead  .  .  . 

Kewhattk- 

Ozenftrd'  -  .  . 

PrestonhaD  ... 

Polton   .... 

Skelty  Mvir^  Whitehill,  and 
Gertoo. 

Wallyfiad. 


Dalkeith 
Broxburn  • 
Dalkeith 
Tranent     - 
Dalkeith 
Tranent     - 
Dalkeith 

Lasswade  - 
Dalkeith 


Borthwick 
Mnaaelborottgh 


John  Christie  and  Company. 

BobertBeU. 

Sir  Geoige  Clerk,  Bt. 

Deans  and  Moore. 

Duke  of  Bncdeneh. 

Deans  and  Moore. 

J.  and  C.  Grieye. 

Shott's  Iron  Company. 
Marquis  of  Lothian. 
John  Christie. 
John  Wood. 
Eaglesham. 
Archd.  Hood. 

C.  and  A.  Clnristie. 


1 

Annadale 

8 

Balb4rdie  - 

8 

BathTille 

4 

Benhar      . 

5 

Bo^iead,   I 

banehOL 

6 

CrofUiMd. 

7 

Fanldhottse 

8 

Grange      - 

9 

HUderstOD 

10 

Kinmeil      - 

11 

Polkemmet 

13 

Woodsnd  - 

LDILITHG0W8BIBE. 
»     Bathgate 


Hopetoun,  and  .Tor- 


Unlithgow 


Linlithgow 
Bathgate 


Monkland  Iron  Company. 
Henry  Walker  and  l^tm. 
John  Watson  and  Sons. 
George  Simpson. 
James  Bussell  and  Son. 

Cdtness  Iron  Company. 

Thomas  Hiomton. 

Henry  CadelL 

James  Inglis. 

Geone  Wilson  and  Company. 

Shotrs  Iron  Company. 

Coltness  Iron  Company. 


BASTBBN  DIVISION  OF  STERUNGSHIBE. 


1 
3 
3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

13 

14 

15 

16 

17 

18 


Amloaa  .  .  - 

Bakjohatstone  and  Binnidiill 

Bantaakine 

Bentend     .  .  - 

Blaekbraes 

CaUendar  ... 

Canon  Hall 

Drumdair  ... 

Dumbrodier 

Grangemouth 

Jawcraig 

»>  *  *  ' 

Limerigg 

„       and  West  Drumclair 
Niqmy&nlds 

Bedding     ... 
ShieldhaU 
Standiigg  - 


James  Watt 

John  Watson. 

John  Wilson. 

Carron  Company. 

James  Bussei  and  Son. 

Callendar  Coal  Cconpany. 

Carron  Company. 

Nimmo  and  McKiUop. 

John  M.  Buehanan. 

Grangemouth  Coal  Company. 

WiUiam  Scott  and  Son. 

Matthew  Hay  and  Son. 

John  Nimmo 

BobertBaird. 

G.  B.  Watson. 

Bedding  CoUieiy  Company. 

Canon  Company. 

John  Wilson. 


FBEHLBS6HIBE. 


MagbiehiU 


I  Peebles 


Captain  Beresfimi 


Comzie 

InsieTar 

Valleyfleld 


PEBTHSHIBK 
Dmnblane- 


Merry  and  Cunninghan 
Shott's  Iron  Company. 
Carron  Iron  Companj. 


Rr  3 
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AVMOmiX.  TO  THB  BQBffQBT  Qfn:19(»mVt?SSIk:^f 
IBELAND. 


No. 


Colliery. 


Post  Town. 


Proprietor. 


1     I  KiU* 


ULSTEB  COAL  FIELD. 

COITHTT  OF  AnTBIM. 


1 

Q 

BaUycastle 

BaUjcastk 

' 

8 

Mnrlongh  Baj    - 

» 

CpinJTT  0 

1 
2 

Annfthone  -           -        - 
Coal  Island 

Stewartstown 
Dnng^annon 

- 

4 
5 

Dmmglass 

99 

99                  ■" 

^       — 

Kilnaleek 


Messrs.  Merry  and  Cnnningfaame 
J.  M'Gildowny,  Bsq.    - 
John  M'Dpnnell,  Esq.,  M.D. 


Mr.  J.  Sloan        ... 
datlesteiraxt  Mining  Company 
Samuel  Hughes,  Esq. 
Messrs.  Dixon,  Brown»  and  Company 


COUITTT  OV  CaVAK. 

-  I  Messrs.  Moore  and  Company    - 


1 

Drmnkeeran 

2 

Tullymurry 

99 

8 

f> 

4 

>'       ' 

5 

Gobarudda 

Boyle      - 

6  . 

Geevagh     - 

Drumkeeran 

7 

Greaghnageeragh 

9» 

CONNAUGHT  COAL  KDELD. 
LOUGHS  ALLEN  DISTRICT, 

COUNTIEB   OF  LbITBDC,  SuoO,  AIO)  BOSCOMifON. 

Patrick  Bnchan,  Esq.    - 


Working.    ' 

Woridng. 

Notwonjng. 

Not  working. 
Working. 

Not  working. 


William  Cronyn«  Esq. 

E.  M<Dermott,  Esq.      -    •       . 

Different  colliers  on  their  own  accoont  - 


I  Not  Workipg. 


Woridng.  * 


1 

Cnrragh      - 

2 

Massford 

3 

Coolbawn   - 

4 

Bock       - 

5 

Monteen 

6 

Jarrow    * 

7 

Upper  Biesk 

8 

Broom  Pai^ 

9 

Crutt 

10 

Monala    - 

11 

Skehana 

12 

Kroda     - 

13 

Baumafea  - 

14 

Coolcullen 

1 

Bllboa 

2 

Agharae 

3 

Bidge 

1 

Wolfhill 

2 

Aughamafii 

8 

Mollaghmore 

4 
5 

Kingscote   - 
Modnbea 

6 

Bushes        . 

7 

Holly  Park 

8 

Meeragh     - 

9 

Geneva    - 

10 

Glen 

11 

Towlerton 

12 

Kilgory      - 

18 

Ardataggle 

14 

Coorlaghan 

-     Castlecomer 


LEINSTEB  COAL  FIELD, 
CASTLECOMEB  DIBTBICT. 

COUKTT  OF  ElLKENirr. 

Hon.  Mr.  WsBdesforde-  * 


Kilkenny 


Mr.  Pairick  Penlon 
Hon.  Mr.  Wandesforde 


Lord  Ormond 
Mr.PhiliiiH.     .. 


in 


Carlow 


Caklow  and  Qcsen'8  Commm. 


Horaoe  Bbohlbtt,  Esq. 
Sir  T.  Butler    - 
Mr.  Phillips 


Qtteen*8  Couhtt. 
Ballylinan,  Athy  -     Coal  Mijuiig  Company 


Stradbally  - 
Balliokmoyler,  Carlow 
Stradbally  - 
Crettyard,  Carlow 


Ballickmoyler,  Carkyw 
Crettyard,  Carlow 
Carlow 


Bey.  Sir  ^unt  J.  Walfb»  ^a^     ^ 
Coal  Minify  Comrany  and  others 
Bey.  Sir  Himt  J.  Walsh,  Bart     - 
Benjamin  B,  Edge,  Esq. 


WHfiam  Edge,  Esq. 
Beqjamin  B.  MiHg^y  JBsq. 
James  Fltimanrioe,  Esq. 


N«t 

PartiaSly^oldpillirs. 
Working. 


Not 


nMCially,«ime  as  a 
Not  working. 
Woridng. 
Not  woridng. 


WorkiM  partially. 
Not  working. 


Working 
Not  wOrtiqg. 

n    I 

99 

^Sinking  shaft. 
T(ot  working. 
Working. 
Not  wo  jd^g. 


Working  yery  partially 

on  crop. 
Nql'.   working,     bat 

proving. 
Not  woriong. 


MUNSTEB  COAL  HELD.  . 

SUEVABDAGH  IHSTBICT. 
County  of  Tifpbrabt. 


1 

Coalbrook— ZunamrocA  - 

New  "Rirmifffl^lBin 

Mining  Company  of  Ireland 
Secretary,  Wniiiun  HSrold 

2 

Bonlea— ittf/brm     - 

»                     ■          " 

8 

Earlahill 

»»                ~               " 

»                       n 

.jAv 


Working. 


*  This  locality  is  remaikable,  inamnneh  as  tiie  coal  (a  sort  cf  aotiiracite)  lies  in  the  rooks  of  the  Lower  Silurian  Period. 
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No, 

ColUery. 

P<»Bt  Town. 

Frq[>iJ«tor. 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

BanynahineeD 
Ibilacamin 

Goolqnill     -           -        - 
Olengoole 
Killenaiale 
.  The  Commons     - 

KnoekingJosa 
micooly      -           -        - 
WiHiamatvwn '     - 
JUckfinn      - 
Ballingarry' 

New  Blnniogham    - 

»    .         -           - 
t>                -        - 

,„      .... 

Baffingairy;         -           * 

Secretary,  William  Harold 

»                        w                        -              - 

99                                    99                                         -               - 
»                                     »                           _      ~                      " 
»                                     !•                                           -               - 
»                                     99                                  "                     - 
99                                    99                                          -              ' 
>»                                     >»                                    -                      - 
>l                                     >«                                           -               - 
»»                                  M                                  -                     - 
1              ,»                                   »                         ■                -              - 

Working. 

Not  working. 
Working. 

Not  working. 
Wwking. 

» 

»» 

DUHALLOW  DISTRICT. 
*  CouKTY  OF  Cobs. 


1 

I>romagh    -           -       - 

,  Banteer,  Mallow     - 

Ficholaa  Philpot  Leader,  Esq. 

s 

l^snacon        .   "- 

Dromagh,  iCallow 

Mining  Company  of  Ireland 

8 

4 

DroiMkehy^   <                 - 

Drominagh 

if     • 

»               ft 

Not  working.. 
Workii^. 


LIMBRICE 

:  pISTMCT. 

- 

ToUigoline  -  .         -       - 

Abheyfeale. 

- 

lord  Devon          -           -           -        - 

Not  working. 

Cratloe    - 

99 

_ 

Archdeacon  Gonle        ... 

• 

SngarluH    -        "  - 

Newcastle  :-- 

_- 

-  Hansel,  Esq.    -           -           -      .  - 

„ 

4-  - 

KnoQkahoola       .... 

utm  -< 

_ 

Lord  Clare  and  Lord  Mont  Sagie 

Cottlhin 

,.          '- 

_ 

Lord  Clare           -           -           -       . 

ft       ~ 

-. 

Lord  Clare  and  —  Slevin,  Esq. 

7-- 

Olia .-  I     ^T.^  - 

Glin 

- 

Kni^tofOlin.     .           -           -        . 

» 

Appendix,  No.  28.  ' 

Dbtaxl  Tablss  of  the  Shiphibnts  of  C()al  from  the 
NoKTHMN  Ports  of  NEWCASTLE^  SUNDER- 
LAND,  STOCKTON,  HARTLEPOOL,  and 
NORTH  SHIEIJ)S  from  1801  to  18$0. 


Shipments' of  CoAt  fi^m  Newcastle. 


Tear. 


Coaatwife. 


1101 
18tt 
180S 
18M 
IMft 
1800 
1807 


1810  . 
Total 

1811  • 
1812 

181S   • 
1814 

1B15   - 
1816 

1817   - 
1818 

1819  - 
1810 

flotal 
18S1 
1888   . 

1884 
1826 

1820  - 
1827" 
1880   - 
1S80 
1880  '  1 


Tons. 


t;no,ei8^ 

l^OBMn 
i;»8,984 
1.404^807 
1340.081 
1,488,610 
1,00,077 


140(20,686 


To 


Ports. 


Total. 


TODA. 

isMeo 

llBiOOO 


181«806 
128»710 
70,074 


80^48 
41^708 


968,006 


1478^1 

1^46,067 

1.7^,200 

1,728,004  ' 

1.797,100 

1,660M 

1,788^ 

1.600,905 

2,004^760 


-17,g78|140 


1384^00 
1,786,171 


2^^(867 
1311,984 
IJHMBf! 
I.i003» 

^67305      I 


19,^4 


I9l»;m- 


06310 
89.116 
84^708 
112,400 
116,020 
1373<» 
120321 
100.297 
118,788 


968,900 


127307 
148306 

128306 
186;^ 
165.948 

m3o« 

107311 
168380 
197308 


1.^20. 


.048; 


-    TOQB. 

.J3S1370 
1.48p398 
1,4SIM«1 
l,07iB478 
1390367 
1382304 
1,481,041 
1,088,068 
1,464^758 
1388^710 


16,468.784 


1,7^6329 

1,717387 

1387308 

1300318 

1385304 

1.918,125' 

1,788,151 

1309,979' 

1,801302 

2,128347 


183K.100 


1308.107 
1,884386 
2379300 
1300aM 
1,906392 
I,l«310 

M78,678 


ao,ytf.T8s..,<f 


I- 
till 

Hi 


I- 
III 

"Is 


Ut 


Tmt. 


USl      • 
1888 

1888  - 

1884 

1885   - 
1886 
1887   - 
1888 

1889  - 
1840 

Total 

1841       - 
1842 

1848       • 
1844 

1846  * 
1848 

1847  " 
1848 

184»    '- 
1800 

Total 


Ck)astwiae. 


Tons. 
2.097,617 

1309.412 

1320305 

'  2.028^220 

2300331 

2380,718 

2.802.494 

2,460.728 

2.169321 

0381,84» 


81.1 


ToFonii^ 
Ports. 


Tons. 
101347 

197387 

288.709 

200348 

818,107 

41534» 

470.107 

654,170 

668,002 

008.011 


8,788380^ 


2307.977 
2300.480 
%2to381 
1.999.898 
2.440,982 
2302,006 
2,618,941 
2378,674 
2.148380 
2370^879 


700385 

806381 

815,484 

602.152 

1,009,737 

1.004,827 

1,0(W,G41 


23,090348 


804.006 
1,088,406 


9,094306 


Total. 


Tons. 
2368,864 

2.000^749 

2,109314 

2352308 

2,579,688 

2300302 

2308,051 

831S.O0S 

2,717,878 

2.876354 


20,4Ji9.476 


8,148302 
3310.761 
8.104.965 
2,601350 
8.613.719 
3306333 
3.688,582 
3.207.973 
2,977385 
3,868,874 


82,185304 


<^.^* 


1;* 

^1 


Ml 


II 


&' 


Appendix  No.  29. 
Shipments  of  Coal  from  .Sunbbblaisd* 


Tear. 


1801   - 
1809 

1808  • 
1804 

1805   - 
1800  . 
1807   - 
1806 

1809  - 
1810 

.   Total 


Coastwise. 


Tons. 
01*197 

808340 

792307 

7933I8 

8303e8- 

811318* 

775387- 


858344 


8,189,716 


ToPordgm 
Ports. 


Total. 


Tons. 
12.607 

88394 

26348 

11.029 

U,782 

■   7,424 

11381 

5,455 

.    2,579 

5.08C 


8.370,644 


»5P^ 


"Rt  4 
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APPBNBIX  TO  THB  BEPOBT  OF  OOIOIITTEE  E. 


Appendix  No.  30. 

The  first  Shipment  of  Coal  from  Stockton  ocoorred 
in  1822.  In  the  earlier  years  there  are  some  gaps 
which  cannot  now  be  supplied. 


Tear. 

CoaetwlM. 

ToPoraigii 
PortsT 

Total. 

18SS     - 

Totu. 
l.«4 

Tons. 

Tons. 
1,M4 

18»-       •      • 

.. 

.. 

18M     •       -   - 

.. 

.. 

1818.       -       • 

.. 

.. 

itas         •  • 

lO^TM 

10^754 

« 

18S7 .       •       • 

88,188 

8U88 

1888     -      .   . 

88,051 

861061 

18»-       •      • 

.. 

.. 

1880     -      -   • 

.. 

• 

.. 

fotel.     • 

110,811 

110,211 

Shipments  of  Coal  from  Habtlxpool. 


Ye9r. 

Coiwtwiia. 

ToForeigii 

Total,      f 

1845-       .       • 

Tons. 
788,188 

Tods. 
168^880 

Tons. 
88^408 

Set: 

1816     -       •    - 

60I.481 

188,487 

787,91S 

18J7.       .       - 
184B     -       -    • 

708A1S 
0SM88 

186,478 
UBjm 

888,691 
1,166,888 

Mie-     .     - 

1,087,800 

868,704 

1.281.004 

||h 

1860     -       •   • 

1J8U00 

888,000 

1.58^«00 

hi 

Totel.      . 

6MW 

1,867304 

8,681,088 

Shipments  of  Coal  from  Nobth  Shields. 


^  Thotolalozport  only  WIS  given  in  those  ynn;  the  diyiiioDS,  ooest- 
wiio  and  TOOign,  are  tboreforo  only  ootiniotsi. 


Tear. 

Ooastwiae. 

ToPoi«^ 
PtorteT 

Total. 

i 

1848          -       • 
18M     •       •    - 
1860-       •       - 

Tons. 
814,700 

866348 

841,860 

Tons. 
117,108 

214366 

80i8Q0 

Tons. 
881371 

4703U 

418,798 

T(M*      - 

mm 

88^71T 

UMaa 

Di( 
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Afpexdix,  No.  32. 
Total  Aggbbgate  Shipments  from  the  Nobthbbn  Pobts  from  1801  to  1850,  exhibiting  total  Increase. 


Newcastle. 

SUNDERLAKD. 

Stockton. 

Habtub- 

POOL. 

North 
Shields. 

Total  from 

Northern 

Ports. 

Total  In- 
crease 
on  previous 
10  years. 

From  1801  to  1810,  both  inclusive* 

Tons. 
15,488,784 

Tons. 
8,370,644 

Tons. 

Tons. 

Tons. 

Tons. 
28,859,428 

Tons. 

From  1811  to  1820,  botih  inclusive 

18,227,100 

10,020,689 

— 

— 

— . 

28,247,789 

4,388,311 

From  1821  to  1830,  both  inclusive 

28,649,788 

13,527,941 

110,211 

— 

— 

34,287,940 

6,040,201 

From  1831  to  1840,  both  inclusive 

25,429,476 

12,164,794 

8,293,984 

— 

— 

45,888,254 

11,600,314 

From  1841  to  1850,  both  inclusive 

32,185,304 

18,840,200 

17,019,714 

6,581,039 

1,^49,143 

69,375,400 

23,487,146 

Appendix  No.  33. 

Coal  and  Coke  Tonnage  on  the  Great  North  of  England  Railway  for  twelve  months,  being  the  number  of 
tons  delivered  at  each  of  the  under-mentioned  coal  dep6t8  in  each  month  for  one  year,  ending  Novemb^  30th,  1844.* 


I 


1 
I 


t 


I 


i 


Totiain 

each 
Month. 


December,  1843 
January,  1844 
Febnuuy 
March 
AprU      . 
May    -        . 
June 
July  - 
August   • 
September 
October  - 
November  - 

Totals 


Tons. 

Tons. 

Toub. 
8S54 

Tons, 
8474 

Tons. 
1.6804 

Tons. 
139 

Tons. 
1,4804 

•     lU 

16i 

4184 

2034 

1.8864 

1804 

1,161 

-     - 

H 

6624 

3664 

IJKH 

1661 

1.160* 

-      161 

- 

7444 

4631 

2.0764 

1061 

1.009 

-        U 

221 

2S04 

24 

7464 

38* 

480 

-      - 

102 

4484 

118 

1,2264 

624 

706* 

-       H 

61 

>    7891 

884 

2,83^ 

844 

1.1774 

SOi 

7604 

266 

U79I 

884 

784 

-     - 

281 

6654 

8274 

l.ffir04 

78* 

9064 

•     n 

884 

6684 

871* 

1.6344 

96* 

882 

.     104 

- 

6461 

4284 

2.1734 

147 

1.846 

6 

- 

6234 

6214 

2.220 

1044 

1.1384 

.      65i 

2384 

6,7681 

8.7864 

20.8084 

1.228* 

1^2214 

Tons. 
476 


8164 
8604 
•170* 
282 
8104 
321* 
276* 
220* 
806* 
4674 


Tons. 
8804 

866i 

8644 

460 

202* 

*216 

4414 

264 

8664 

279* 

4244 

680* 


Tons. 
484* 

383* 

2814 

406 

884 

886 

2724 

2884 

2284 

218* 

8044 

8864 


8.960 


4206*      3.8644 


Tons. 
199* 

214 

226* 

.2864 

166 

187* 

816 

1044 

1694 

128* 

829 

2724 


2,888* 


Tons. 
874 

168 

64 

122 

20* 

66 

77 

1044 

1174 

122* 

121* 

1674 


Tons. 
4bl084 

4991 

63064 

7,782* 


1,6684 
8^44 
48814 
6404* 
7.4744 
9.794* 
1.4178* 


1.1994 


60,710 


Tons. 


104»1| 
U278 
14.9081 
5»008| 
6»268| 
8,978 
8,7&i 

1^064* 
16.8824 
17,7461 


180,9801 


'  Statistics  and  Calculations,  by  Samuel  Salt,  1846. 


Appendix  No.  34. 

Quantities  of  Coal  exported  from  Forts  of  Gbeat  Britain  North  of  the  HUMBEB,  from  1800  to 
1816*;  with  the  Total  Shipments  converted  into  Statute  Tons. 


Years. 

Coastwise. 

Foreign,  including 
Ireland. 

Total  i 

Shipments. 

Total  Exports. 

Winchester 

Winchester 

Winchester 

Tons. 

Chaldrons. 

Tons. 

Chaldrons. 

Tons. 

Chaldrons. 

Tons. 

I801 

129,090 

1,404,756 

20,194 

136,203 

149,284 

1,540,959 

2,113,506 

1 

1802 

129,455 

1,622,843 

15,778 

178,687 

145,233 

1,801,530 

2,442,153 

1803 

129,188 

1,637,970 

18,220 

151,064 

147,408 

1,789,034 

2,428,416 

Increase  in 
10  years, 
•    777,674  tons, 
or  36*79  per 
'      cent. 

1804 

135,286 

1,774,498 

21,000 

149,792 

156,286 

1,924,290 

2,607,255 

1805 

134,846 

1,749,539 

25,340 

153,940 

160,186 

1,903,479 

2,587,121 

1806 

147,943 

1,808,249 

31,557 

156,082 

179,500 

1,964,331 

2,681,522 

1807 

151,677 

1,651,441 

31,017 

122,813 

182,694 

1,774,254 

2,444,867 

1808 

150,102 

1,950,016 

29,447 

93,008 

179,549 

2,043,019 

2,784,448 

1809 

146,339 

1,755,518 

24,980 

74,715 

171,319 

1,830,233 

2,504,816 

1810 

146,611 

2,016,776 

39,734 

104,734 

186,245 

2,121,510 

2,891,170 

J 

1811 

136.497 

1,953,037 

31,384 

112,826 

167,881 

2,065,863 

2,801,856 

Increase  in 

6  years, 

'     386,207  tons, 

or  13*77  per 

cent 

1812 

142,413 

1,967,198 

51,255 

147,881 

193,668 

2,115,079 

2,890,393 

1819 

148,505 

1,876,995 

33,381 

100,480 

181,886 

1,977,475 

2,692,616 

1814 

146,996 

2,063,943 

S3»S47 

166,762 

180,343 

2,230,706 

3,024,491 

1815 

147,369 

1,981,946 

45,267 

200,994 

192,636 

2,182,940 

2,930,884 

1816 

138,651 

2,148,301 

44,395 

207,788 

183,046 

2,356,090 

3,187,063 

*  Accounts  and  Papers,  House  of  Commons  Library,  Vol.  XIV.,  181 7>  p.  S8S. 
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The  foUowing  return  repeate  a  portion  of  the  above,  but  it  give8>  some  additional  information  of  much  value  :-- 
Bottok  to  an  Ordet  of  the  Honourable  House  of  Commonfl,  dated  24th  Februaiy  1817,  requiring^ 
An  Account  showing  the  Nuipber  of  Chaldrons  of  Coals  exported  from  any  Ports  of  Gres^i  Britain  North 
of  tiie  Hiunber,  since  tiie  year  1794  ;  specifying  the  Total  Quantity  in  each  year,  and  disUngmshmg  the 
Quantity  shipped  for  the  Port  of  Loadon,  for  the  out  Ports,  and  for  Foreign  Countries  respectively,  so 
far  as  the  same  can  be. made  out.  


Tears. 


1796 
1796 
1797 
179d 

1799 
1800 
1801 
1808 
1808 
1804 
1806 
1806 
18P7 
1806 
1809 
1810 
1811 
1812 
1813 
1814 
1815 
1816' 


NuMBEE  Of  CHALDiioJrs  of  OoALS  exported  from  Ports  in  Great  Britain,  North  of  the  Humbear. 


To  London. 


Tons. 


Chaldrons 
(Winchester 


To  other  Ports  of 
Great  Britain. 


Total 
shipped 


itity 

itWBjTS. 


To  Foreign  Coontriei 
Includinff  Ireland. 


Tons. 


Chaldrons 

(Winchester 

measure). 


rThe  distinction  of  ix)ndon  firom  other  ports  oT 
I     Gfl«at  Britain  ft>r  these  years  cannot  be  made 
without  very  considerable  delay,  in  conse- 
quence of  the  partial  dostru^on  of  the  reoords 


hereof  by  Fire 

-;m.vi7 
]  uti\:i;»t 

in:' 1. 3^1 

l]1^,7^8 

n4.n.3f 

.'17    ir'»i 


126,900 
184,101 
129,090 
129,466 
129,188 
136,286 
134,846 
147,943 
161,677 
160A02 
146339 
146,611 
136,497 
142,413 
148,606 
146,996 
14/7,369 
138,661 


631,089 

~6W,"28T 

667,889 


Tons. 

186,687 
122,661 
133,689 
149345 

126,900 
184,101 


129,466 
129,188 
136386 
184346 
147,943 
161377 
150,102 
146,889 
146311 
186,497 
142,418 
14B306 
146396 
147369 
188,661 


Chaldrons 

(Winchester 

Tons. 

measure). 

1.496,964i 

17^47 

1.418.860 

25368 

1,486310 

19368 

1366367 

25,666 

1317304 

12.671 

1,702381:  - 

^.868 

1,404,766 

20,194 

1,622348 

16,778 

1,687370 

18320 

1,774.408 

21,000 

1,749339 

26.340 

1,808349 

31367 

1361,441 

31317 

1,960.016 

29.447 

1,766,618 

24.980 

2,016.776 

39,734 

1363,037 

81,384 

1,967,198 

61366 

1,878396 

88381 

2,068,948 

33347 

1381.946 

46,287 

2J46391I 

44396 

Chaldrons 
(Winchester 
>). 


117,6361 
126,269 
m305» 
127,708 

124^9181 
188,407 
1863081 
178,687 
161,064 
140,792 
168340 
166,082 
128318 
98,008 
74,716 
104,7841 
112326 
1473811 
100,480 
106,762 
200,994 
207,7881 


Total. 


Tons. 

162334 
147319 
168,407 
175311 

W8371 
188,484^ 
149384 
145388 
14/7,408 
166386 
160,186 
179300 
18^094 
179340 
171319 
186345 
167381 
193368 
181386 
1B0343 
192386 
188,046 


Chaldrooi 

(Winchester 
). 


1313.»0i 
1346,119 
130731H 
1,462,960 

1.64a,g^ 
■  T3*R7!B~ 
13103S9i 
1301,580 
1,788.(B4 
1,924^ 
1303,479 
13M381 
1,7743M 
234S3U 


242131(4 
236536S 
24153791 
1377.476 
2380,706 
2.1823«> 
2356,060 


Custom  House,  London,! 
20th  May  1817.        }' 


William  Ikving, 
Inspector-General  of  &e  Imports  and  Exports  of  GreaX  Britain. 


Appendix  No.  35. 

No.  1. 

PIG  IRON  made  in  Great  Britain,  and  Number  of 

Fornace9»  in  1823  and  1830. 


A  C56mparative  Statement  made  for  Government  by 
Mr.  F.  Finch,  1831-2.  ' 

NOBTHUMBERLAND  AND  DURHAM. 


1823. 

1830. 

Rirnaooi* 

Total 

No.  of 

Fumaoes. 

Pig  Iron 
made. 

Total 

No.  of 

PumaooB. 

Pi^Iron 
made. 

Birtley      -       - 
Lemmington 

2 

Tons. 
2,379 

2 
2 

Tons, 
3,080 

2,247 

Total 

2 

2,879 

4 

6,327 

No.  2. 
DEBBYSHIRE. 


Increase : — 2  furnaces ;  2,948  tons,  or  128  per  cent. 


Vnmaces. 

182a. 

1830. 

~. 

Total 

Pig  Iron 

Total 

Pig  Iron 

No.  of 
Furnaces. 

made. 

No.  of 
Fumaoes. 

mftde. 

Tons. 

Tods. 

1 

AlAreton 

2 

2,690 

2 

2350 

2 

Brampton 

2 

1,807 

2 

1,S4S 

8 

Butterley        -      - 

8 

2,639 

8 

3,sei 

4 

Calow        - 

.. 

1 

123 

5 

Codnor  Park 

2,096 

3" 

2,455 

6 

Duckmanton 

1,091 

1 

1,446 

7 

Grassmore 

— 

— 

— 

— 

8 

Morley  Park 
Renishaw  - 

544 

2* 

1,428 

9 

2,120 

2 

2,810 

10 

Staveley 

Total 

1,051 

2* 

1,561 

15 

14,038 

18 

17,9» 

Increase : — 8  furnaces ;  8,961  ton8,'or  28  per  cent. 
*  Erected  in  1825,  Morley  Park         -    1 
„  „         Staveley       -        -    1 

.,  1828,  Codnor  Park        -    1 


YORKSHIRE. 


Furnaces. 

1823. 

1830. 

- 

Total 

Pig  Iron 

Total 

Pig  Iron 

No.  of 
Furnaces. 

made. 

No.  of 
Furnaces. 

made. 

Tons. 

Tons. 

1 

Bowling 

3 

5,366 

3 

5,117 

2 

Brieriey    - 

1 

2,450 

2 

4,590 

3 

Chapel  Town 

1 

1,400 

1 

1,631 

4 

Elsecar 

3 

1,400 

3 

1,460 

5 

Holmes     - 

8 

2,000 

3 

1,000 

6 

Low  Moor 

4 

6,200 

4 

— 

7 

Shelf             »        - 

8 

— 

3 

7,480 

8 

MUton        - 

2 

2,187 

2 

1,715 

9 

Sheffield  Park       - 

2 

2,018 

2 

2,081 

10 

ThomoUflb 

3 

2,909 

3 

2,188 

11 

Worsborough 
Total 

1 

1,381 

1 

1,664* 

26 

27,311 

27 

28,926 

No.  3. 
SHROPSHIRE. 


Increase :— 1  furnace ;  1,615  tons,  or  5  per  cent. 
*  '*  This  quantity  is  estimated."  The  internal  evidence  in  these 
published  returns  appear  to  show  that  other  returns  than 
those  of  Worsborough  have  been  estimated ;  or  the  returns  have 
been  very  loosely  given,  notwithstanding  they  were  collected  at  the 
request  pf  Government. 


Furnaces. 

1823. 

1830. 

— 

Total 

Pig  Iron 

Total 

Pii^Iron 

Naof 
Fumaoes. 

made. 

No.  of 
Furnaces. 

made. 

Tons. 

Torn. 

1 

Broseley 

2 

2 

270 

2 

Bamett  Leasow     - 

2 

2,755 

2 

1,316 

3 

Benthall        -       - 

1 

1 



4 

Calcutts            -    - 

2 

1,838 

'     2 



5 

Coalbrooke  Dale  - 

2 

2 



6 

Dawley  Castle       - 

2 

4>925 

2 

4,312 

7 

Donnington 

♦8 

8,074 

5 

15,110 

8 

Horsehay 

3 

4,854 

8 

6,833 

9 

Hadley      - 

2 

2;080 

2 

— 

10 

KiUey           .        - 

8 

4^984 

8 

5,7© 

11 

Lightmoor 

3 

6,052 

8 

6,194 

12 

Madeley  Wood     - 

8 

2,476 

3     ,     3»471 

13 

Old  Park      -        - 

4 

6,900 

4 

15,900 

14 

SnedshiU  - 

2 

.     2,786 

2 

317 

15 

Wombridge 

2 

5/)84 

8 

7,134 

16 

Wrockwardine      - 

•2 

5,121 

2 

17 

Stirchley       - 

— 

4t 

— 

18 

Lawley 

— 

— 

1 

3,073 

19 

Langley 

Total 

— 

— 

2 

4,325 

88 

57,923 

'     48 

73,418 

Increase :— 10  furnaces ;  15,425,  or  26  per  cent. 
♦  Two  furnaces  were  built  at  ENonninffton  in  1828,  in  the  place 
of  the  two  at  Wrockwardine  which  were  olown  out. 

t  The  quantity  made  in  1880  is  included  in  the  Old  Park  retois- 
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STAFFORDSHIRE. 


1 

2 

S 

4 

5 

6 

7 

8 

9 

10 

11 

12 

IS 

14 

15 

16 

17 

18 

19 

20 

21 


24 

25 
26 
27 
28 
29 
90 
31 
32 
38 
34 
35 
36 
37 
38 


40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 


TnruMMi. 


1823. 


Total 

Naof 

Fnnnoei. 


Pig  Iron 


Bradley        -       - 
Do.     Lower 

Birch  Hills 

Barber's  Field 

Bilston 
Do.    Brook       ; 

Broadwaters 

Brettell  Lane 

Brierler  HiU 

Blowers  Oreen    - 

Buftry 
Do.    Old 

Gotham 

Coseley     - 

Caponfield ' 

ChilUnglott       ,   - 

Corbyii^s  HaU      - 

DudievPort 

Depfield   - 
Deepdale      - 

22  I  Dudley  Wqod 

23  Eagle 
Fiery  Holes  - 
Glebe 
Gospel  Oak 
Gold's  Green 
Graveyard 
Gorwale  Wood     > 
Horseley 
Hale  Fields  - 
High  Fields 
Lea  Brook 
Leys 
Level  -        - 

Do.  Old       •      - 
MiU  Fields 
Moorcroft 
Netherton 
Oldbury 
Old  Park  - 
Priestfleld        -    • 
Parkfield      . 
P&rkhead        -     • 
Rough  Hills 
RusseU's  Hall 
Stow  Heath 
Toll  End      - 
Tipton  Company  < 
Tipton 
Union 

Wednesbury  Oak 
Willi  ogsvorth 
Wolveniampton 
Walbrook 
Windmill  End 


2 

1 
4 
2 
1 
1 
8 
2 
1 
1 
2 
1 
2 
1 

4 

1 
4 
2 
2 
2 
1 
3 

"l 

2 


Total 


Tons. 
4,195 
1,920 


7,696 
4,345 


4,348 
5,348 
6,551 
2^16 

5^00 


2,340 


2,084 

10,467 

4»900 


5,512 
4,888 

1,671 
4,306 
2,454 


6,464 
2,078 
6,768 
3,700 
1,400 
2,600 
2,600 
3,664 


1830. 


Total 

NOLOf 

Fnmaoes. 


Pig  Iron 


81 


5,075 
5,640 

2,040 

6,240 


2,359 


133,590 


8 
1 

£ 

4 
8 

2 
2 
2 
3 

1 

*S 
2 

8 

4 

1 

2 

2 

1 

4 

2 

1 

1 

4 

8 

1 

1 

2 

1 

2 

1 

2 

4 

1. 

4 

2 

9 

2 

8 

3 

4 

1 

2 

2 

3 

8 

• 

1 
2 
3 
S 

2 
2 
2 


Tons. 
4,194 
2,113 

5,720 


llB 


8,771 
6,368 
2,949 

5,257 
6,846 
2,158 

10,140 

6,240 
7,850 
2,840 
4,060 

1,634 
8,664 
6,656 
1,634 

6,840. 
9,418 


4,680 
8,454 


4,160 

1,028 
8,112 
4,791 
5,033 
5,720 
5,280 
4,897 
9,500 
2,468 

2,080 
5,408 
6,112 
8,515 
2,040 
4,650 
7,684 
'5,704 
8,200 
2,886 
3,776 


211,604 


Increase : — 39  furnaces ;  79,01 4*  tons,  or  58  per  cent 
Barber's  Field  built  in  1886  and  1828. 


Brettel  Lane       „ 

1825. 

Chillington          „ 
Corbyn^B  Hall     „ 

1829. 

1825  and  1829. 

Dudley  Port       „ 

1824. 

Levels                  „ 

1828. 

Parkfield            „ 

1825-26-27. 

Russell's  Hall     „ 

1827. 

Stow  Heath         „ 

1824.25. 

Union 

1828. 

Willingsworth     „ 

1827-28. 

Wolverhampton  „ 
WindmiUEnd   .,. 

1824-26. 

1825. 

Wo. 

6. 

SOUTH  WALES- 

Fumaoss. 

1823, 

1830. 

Total 
Furnaces. 

Pig  Iron 

Tbtal 

No.  of 
Furnaces. 

Pig  Iron 
made. 

1 

•  • 

Tons. 

•  • 

6 

Tons. 
10,640 

2 
8 

Aberdare 
Abemant 

:}. 

5,676 

6 

12,571 

4 

BlMnaTon    • 

6 

16^8 

5 

18>843 

FUIUflOQB. 

1823. 

1830. 

No. 

Total 
No.  of 

FUKilMaB. 

Pig  Iron 
made. 

Total 

No.  of 

Fumaoes. 

Pig  Iron 
made. 

5 

Beaufort         -     - 

3- 

.5,843 

7^6 

6 

Blama 

• 

.. 

4,905 

7 

Coalbrooke  Vale  - 

1 

8,704 

8,780 

8 

Cefh  Gribber 

,. 

.. 

•  • 

.  9 

Cyfarthfa      - 

8 

24,800 

29,000 

10 

Clydach    -           r 

2 

5,800 

10^190 

11 

Dowlais        .        - 

8 

22,287 

12 

3^611 

12 

Gadlys       - 

.. 

.. 

. « 

IS 

Hirwain          -     - 

2 

4,160 

9,360 

14 

Maesteg    - 

.. 

.. 

8,480 

15 

Nant-y-glo    -    '  - 

5 

17,750 

23,883 

16 

Pent-wyn  . 

.. 

•  • 

5,891 

17 

Pont  rhydy  Yen   - 

• . 

.. 

18' 

Peb^fret 

I    ' 

l,M6 

2,412 

19 

Plymouth       -     . 

3 

6,887 

18,588 

SO 

Penydarran 

5 

15,547 

17,015 

21 

Romney  and  Bute 

3 

5,500 

7,608 

22 

Race 

8 

3,173 

8,481 

83 

Ryddry         -       • 

,. 

.. 

V9 

84 

Sirhowey        audi 
EbbwVale      -J 

6 

80,425 

26,020 

25 

Tredegar        -      - 

6 

16,385 

18,514 

26 

Varteg  Hill 

2 

6,513 

18,586 

27 

Viinirs  &  Smith's', 
Cwm  Avon      -j ' 

1 

1,560 

1,950 

28 

Yniscedwyn 

1 

1,498 

2,111 

29 

Neath  Abbey 

8 

•  • 

2^U 

SO 

Pembray 

•• 

•  • 

•' 

Total 

78 

188,325 

119 

277,64$ 

Increase :— 41  furnaees;  96,818  toM,  or  88  per  cent. 


No.  6. 
SCOTLAND. 


Fumaoes. 

1823. 

•1830. 

^ 

Total 

Pig  Iron 

Total 

Pig  Iron 

No.  of 
Furnaces. 

made. 

No.  of 
Furnaces. 

made. 

Tons. 

Tons. 

1 

Clyde            -       - 

3 

2,500 

4 

8,000 

2 

Cider 

8 

4,000 

4 

9,000 

3 

Monkland 

, , 

, , 

8 

2,000 

4 

Muirkirk      -       - 

8 

8,500 

S 

4,000 

5 

Gartsherrie 

\ . 

1 

6 

Shotts 

1 

2,000 

1 

2,000 

7 

Carron    - 

5 

7,000 

5 

7,000 

8 

Devon 

3 

3,000 

8 

8,500 

9 

Wilsontown 

2 

, , 

8 

2,000 

10 

Omoa  * 

Total 

2- 

2300 

2 

•• 

22 

84,500 

27 

87,500 

The  History  of  the  Iron  Trade  from  the  earliest  records  to  the 
present  time.    By  Harry  Scrivenor.    1854. 

It  is  evident  that  (he  above  for  Scotlimd,  must  be  taken  as  an 
estimate  merely ;  but  probably  it  is  not  far  from  correct 

The  above  tables  were  prepared,  at  the  request  of  the  Govern- 
ment,  by  Mr.  F.  Finch,  who  took  a  considerable  amount  of  care  to 
produce  a  correct  return.  Scotland  was  not  included  in  Mr.  Finch's 
return ;  the  table  given  was  supplied  for  the  year  by  Bfr.  Scad»- 
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Appwdix  No.  36. 


Coals  impobted  into  the  Bort  of  LONDON. 


Pmts  tram  which 
Shipped. 

18S8to 
1831. 

1882  to- 
1885. 

Decrease. 

Increase. 

Tons. 

Tons. 

Tons. 

Tons. 

Newcastle      - 

5,178,236 

4,641,724 

586,681 

.. 

Sunderland         -      - 

2,241,207 

2,455,668 

.. 

214,456 

Stockton 

110,418 

795,765 

685,862 

Blyth     and     Seaton 
Sluice  -           -     - 

257,568 

226,941 

80,627 

.. 

luTerkeithing        and 

other  Scotch  Ports 

89,821 

145,159 

, , 

55,888 

Swansea,       Llanelly, 

and    other    Welsh 

Ports 

126,799 

148,988 

22,198 

Hull,      Goole,      and 

other      Porto      in. 

Yorkshire. 

100,588 

112,744 

•• 

12,206 

Total          -     • 

8,104,101 

8,526,984 

567,158 

990^041 

Coals  brought  into  the  Port  of  LONDON  Coast- 
WI8B  and  by  Inland  Navigation  in  the  Years 
1833  to  1834. 


CkMds, 

Coals, 

1888. 

1834. 

Tons. 

Tons. 

From  the  Port  of  Newcastle    - 

1,060,889 

1,142,903 

From  the  Port  of  Sunderland       -      - 

666,787 

659,106 

Prom  the  Port  of  Stockton      -  . 

170,690 

221,971 

FMm  Blytbe  and  Seatop  Sluice    -      - 

48,689 

64,268 

Fh>m  Porto  in  Scotland 

15,138 

39,497 

From  Pbrto  in  South  Wal^          -      - 

82,156 

83,200 

From  Yorkshire  Porto  -           -           - 

16,110 

17,751 

Quantity  which  passed  the  Boundary 

on  the  Grand  Junction    Canal   at 

Grove  Pairk,  Herts,  and  on  the  River 

Thames  at  Staines          -          -     - 

4,395* 

•       1,862 

Total     -           -           -           - 

2,014,804* 

2,080»547 

Conunons  Paper,  51,  March  18, 1885.    Accounto  and  Papers, 
Vol.  xlviii.  1885,  p.  31. 


Appendix  No.  37. 


Goals  im portxd  into  the  Port  of  London  from  the 
following  ports : 


1836      . 
1837 

Nbwcastlk. 

Tone. 

-  1,235,406 

-  1,279,890 

Sunderland. 

1836      . 
1837 

-  743,849 

-  834,862 

Stockton. 

1836      • 
1837 

.  268,222 
-     370,530 

Blyth  and  Skaton  Sluice. 

1836      - 
1837 

-  •  -  71,775 
.      71,856 

Inybrkxithing  and  other  ports  in  Scotland. 

Tons. 

1836  -  -        .  -      22,674 

1837  -  -  -       18,735 

Swansea,  Llanelly,  and  other  Welsh  Ports. 


1836 
1837 


35,237 
35,018 


Hull,  Goole,  and  other  Yorkshire  Ports. 


1836 
1837 


21,189 
16,106 


Acts  of  Parliament  relating  to  coal  brought  by  railways 
to  London  since  1833. 

3  &  4  Will.  4.  c.  36.,  1833. 

Duty  payable  on  all  coal  brought  by  the  Biradngfaam 
Railway  nearer  to  London  than  a  stone  to  be  placed  at  the 
entrance  of  the  intended  tunnel  at  Cashir  in  the  parish  of 
Watford,  Herte.  *    '  ^ 

4&5WiU.4.c.^.,  1834. 
Duty  payable  on  all  coal  brought  by  the  Southampton 
Railway  nearer  to  London  than  a  stone  to  be  placed  at  the 
junction  of  the  Basingstoke  canal  and  river  W^  navi- 
gations, Chertsey,  Surrey. 

5  &     Will.  4.  c.  107.,  1835. 

Duty  payable  on  all  coal  brought  by  the  Great  Western 
Railway  nearer  to  London  than  a  stone  to  be  placed  on 
the  east  bank  of  the  river  Colne  in  the  parish  of 
Hillingdon. 

6  &  7  Will.  4.  c.  75.,  1836. 
Duty  payable  on  all  coal  brought  by  the  London  and 
Dover  (South-eastern)  Railway  nearer  to  London  than  a 
stone  to  be  placed  in  the  parish  of  Lympsfielc^  Surrey. 


Duty  paj 
Cambridge 


6  &  7  Will.  4.  c.  103. 
lyable  on  all.  coal  brought  by  the  London  and 


Cambridge'  (Northern  and  Eastern  'Counties)  RailwaT 
nearer  to  London  than  a  stone  to  be  placed  in  the  parira 
of  Hoddesdon,  Herts. 

6  &  7  WiU.  4.  c.  106. 

Duty  payable  on .  all  coal  brought  by  the  London  and 
Norwich  (Eastern  Counties)  Railway  nearer  to  London 
than  a  stone  to  be  placed  at  the  junction  of  the  parishes 
of  Shenfield  and  Mount  Nessing,  Essex. 

6  &  7  Will.  4.  c,  108, 1836. 

Duty  payable  on  all  coal  brought  by  the  Thames  Hayen 
Railway  nearer  to  London  than  a  stone  to  be  placed  whoe 
the  railway  crosses  the  road  from  Orsett  to  Homdon-on- 
the-Hill  in  the  parish  of  Homdon-on-the-Hill,  Essex. 

1  Vict.  c.  119.,  1837. 
Duty  payable  on  all  coal    brought   by  tiie  Brighton 
Railway  nearer   to  London    than   the  junction   of  the 
parishes  of  Gatton  and  Merstham,  Surrey. 


Extract  from  Report  from  Select  Committee  on 
the  Coal  Trade  (Port  of  London)  Bill,  June  Idth, 
1838,  page  158. 

{Question  3032.)  Then  it  appears  that  care  has  been 
taken  that  this  duty,  which  at  first  was  given  you  bj 
charter,  to  be  levied  upon  coals  coming  by  the  river,  has 
now  been  extended  to  all  coals  coming  by  other  public 
means  of  conveyance  within  a  circumference  of  about 
15  miles  around  the  metropolis,  and  in  some  places  rather 
more  P — ^Yes. 

With  respect  to  canals,  that  began  in  1793,  and  with 
respect  to  nuhroads;  1833?— Yes. 
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Appendix  No.  38. 

RsTUHN  of  the  NuMBBB  of  Ships  with  their  Tonnage, 
diBtingnisfaing  British  from  Foreign,  that  have  cleared 
outwards  in  each  year  from  1830  to  1841,  indusive,  from 
the  ports  of  the  lyne,  including  Blyth  and  Hartley,  the 
Wear  and  the  Tees,  together  with  Seaham  Harhour  and 
Hartlepool,  and  the  ports  of  the  Humber,  with  cargoes, 
or  part  cargoes,  of  coal,  for  the  purpose  of  exportation 
to  foreign  countries.* 

POBTB  OV  THX  TYVB. 


British. 

Poretgn. 

Tears. 

Shipi. 

Tom. 

Ships. 

Tons. 

1880 

728 

88.730 

660 

44.8a? 

1881 

680 

76,991 

682 

61.222 

1888 

773 

126.698 

446 

48.967 

1888 

7W 

•      184.866 

684 

61.266 

1884 

816 

186,667 

699 

60.634 

1886 

1.014 

179.988 

796 

82,865 

1886 

1^1 

196,951 

876 

98,768 

1887 

ua 

887.444 

1.085 

122,440 

1888 

1,625 

251.^ 

1.177 

127.486 

18S0 

1,607 

282.154 

1,266 

139,171 

1840. 

1.9S4 

818,414 

1,819 

186,489 

1841 

8,846 

880.427 

1.456 

168.099 

POBTB  09  THB  TeBB,  ftc. 


TewL 

British. 

Foreign. 

Ships. 

Tons. 

Ships. 

Tons. 

1880 

8 

262 

4 

318 

1881 

0 

1.019 

2 

144 

1882 

6 

754 

2 

221 

1888 

15 

2340 

9 

.    1,039 

1884 

61 

7.839 

15 

1.080 

1886 

128 

18.899 

89 

3.010 

1886 

118 

18.990 

IW 

12.822 

1887 

124 

20.077 

«74 

66.566 

1888 

216 

88.160 

410 

26,615 

1889 

801 

62.807 

824 

82.791 

1840 

864 

65.181 

541 

35.763 

1841 

464 

80.139 

696 

44»882 

Pobtb  ov  thb  Wsab.  Ac. 


Tears. 

Britifh. 

Foreign. 

Ships. 

Tons. 

Ships. 

Tons. 

1830 

609 

107.244 

114 

9.889 

1881 

652 

106.912 

225 

20,5*7 

1882 

691 

127.951 

228 

20.788 

1888 

666 

122.708 

269 

26,981 

1884 

612 

04,798 

810 

28,186 

1886 

459 

88,878 

401 

37.814 

1886 

535 

100.691 

869 

80.466 

1887 

693 

.     182.261 

576 

46,077 

1888 

844 

158.559 

809 

63,747 

1839 

1,074 

202.902 

762 

60.635 

1840 

1.819 

252,868 

816 

65.658 

1841 

1.281 

"28%009" 

791 

62.999 

Posts  < 

OV  THB  HUICBSS.  Ac. 

Years. 

British. 

• 

Foreign. 

Ships. 

Tons. 

Ships. 

Tons. 

1880 

1 
1 

1881 
1832 

curied  coal  fh)m  other  branches  of  trade  in 
these  years. 

1888 

1884 

118 

20.444 

65 

5.26S 

1885 

85 

14.912  . 

65 

6,400 

1836 

89 

20.016 

72 

8.364 

1887 

78 

14.709 

67 

4^642 

1838 

121 

22.848 

96 

7.177 

1880 

110 

22,206 

821 

22.959 

1840 

125 

26.762 

222 

17.376 

1841 

160 

81,770 

204 

21.858 

*  Ststistioi  and  CiOcalatlons,  by  Samuel  Salt,  1846, 


The  quantity  of  coals  shipped  at  Workington  for  ten 
months,  ending  March  dlst,  1845. 

Earl  of  Lonsdale,  aifton  Colliery  -  -  6,230 
Jos.  Harris  &  Co.,  Greysouthem  Collieries  2,194 
J.  W.  Fletcher  &  Co.     ditto  ditto     -  2,448 

W.  Thombum  &  Co.,  Cawerton     ditto     -  9,406 


Appendix,  No.  39. 

Coals  Imported  into  the  Port  of  London  in  each 
of  the  following  Years,  ending  5th  Januoiy. 


Years. 

Coastwise; 

Total. 

Chaldrons. 

Chaldrons. 

1801 

1,011,119 

1,011,119 

1802 

832,889 

832,889 

1803 

927,831 

927,831 

1804 

916,277 

916,277 

1805 

975,840 

975,840 

1806 

964,157 

966,220 

1807 

985,609 

990,417 

1808 

910,953 

915,140 

1809 

1,091,767 

1,096,816 

1810 

973,843 

980,372 

1811 

1,099,371 

1,105,462 

1812 

1,094,511 

1,098,128 

1813 

1,066,013 

1,067,892 

1814 

1,019,166 

1,021,873 

1815 

1,118,352 

1,121,876 

1816 

1,142,547 

1,145,443 

1817 

1,217,923 

1,219,648 

1818 

1,150,622 

1,151,978 

1819 

1,203,832 

1,204,057 

1820 

1,170,298 

1,171,178 

1821 

1,320,000 

1,321.860 

1822 

1,291,994 

1.293,081 

1823 

1,234,883 

1,235,612 

1824 

1,433,865 

1,435,195 

1825 

1,466,941 

1,468,242 

1826 

1,422,555 

.1,423,693 

1827 

1,557,623 

1,568,810 

Accounts  and  Papers,  vol.  xviii.,  1826-27,  p.  13. 


Appendix,  No.  40, 

A  Comparative  Statement  of  Coals  imported  into 
the  Port  of  London  in  each  Year  from  1828  to 
1835  inclusive  from  each  of  the  fallowing  Ports  : — 

NEWCASTLE. 


Years. 

Ships. 

Weight 
deliyered. 

Total. 

1828    ... 
1829 

1830  - 

1831  -            -       - 

1832  - 

1883          -            -      - 

1834  • 

1835  -            -      - 

No. 
3,956 
4,166 
4,268 
3,845 
3,627 
3,387 
3,625 
3,900 

Tons. 
1,259,429 
1.299,497 
1,367,478 
1,251,851 
1,171,227 
1,060,839 
1,142,903 
1,266,765 

Tons. 
>5,178,255 

V4,641,724 

Ss  3 


Decrease  io  the  last  four  years,  536,531  tons. 
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SUNDERLAND. 


Years. 

Ships. 

Weight 
deUYered. 

Total. 

No. 

Tons. 

Tons. 

1828    - 

1,963 

523,231 

' 

1829          -            -      - 

2,270 

604,386 

V2,241,207 

1830    - 

2,065 

652,356 

1831           -             -      - 

2,041 

561,234 

' 

1832     - 

2,145 

600,217 

1833           -             -      - 

2,369 

666,787 

12,455,663 

1834     - 

2,063 

559,105 

1885          -            -      - 

2,182 

629,564 

^ 

Increase  in  the  last  four  years,  214|4S6  tons. 

STOCKTON. 


Yean. 

Ships. 

Weight 
deUvered. 

Total. 

No. 

Tons. 

Tons. 

1828    - 

100 

19,448 

) 

1829  -           -      - 

1830  - 

48 
162 

3,902 
24^314 

V110,415 

1831          -            -      - 

337 

62,749 

3 

1832    - 

783 

172,930 

) 

1833          -            -      - 

773 

170,690 

>796,766 

1834    - 

1,007 

221,971 

1835          -            -      - 

966 

230,174 

) 

Increase  in  the  last  four  years^  685,352  tons. 

BLTTH  AMD  SEATON  SLUICE. 


Yean. 

Ships. 

Weight 
delivered. 

Total. 

No. 

Tons. 

Tona. 

1828     - 

293 

79,576 

') 

1829          -            -      - 

213 

60,927 

V267,563 

1830    . 

210 

57,204 

1831           -            -      - 

223 

59,861 

1832     - 

190 

48,938 

" 

1833          -            -      - 

178 

48,689 

V226,941 

1834    - 

248 

64,268 

1835          -            -      - 

251 

65,046 

^ 

Decrease  in  the  last  four  yean,  30,627  tons. 

INVERKEITING  and  other  Pobts  in 
SCOTLAND. 


Years. 

Ships. 

Weight 
delivered. 

TOTAD. 

No. 

Tons. 

Tons. 

1828    - 

97 

21,745 

) 

1829          -            -      - 

46 

9,125 

V  89,321 

1830    - 

79 

19,114 

1831           -             -       - 

167 

39,337 

3 

1832     - 

199 

49,579 

) 

1833           -             -      - 

67 

15,138 

>145,159 

1834     - 

176 

89,487 

1835          -            -      - 

249 

40,955 

3 

Increase  in  the  last  four  years,  55»838  tons. 

SWANSEA,  LLANELLY,  and  other  Ports  in 
WALES. 


Yean. 

Ships. 

Weight 
delivered. 

Total. 

1828  -            -      - 

1829  - 

1830  -             -       - 

1831  - 

1832  -            -      - 

1833  - 

1834  -            -      - 

1835  • 

No. 
194 
128 
181 
121 
195 
130 
135 
153 

Tons. 
86,875 
25,005 
38,617 
26,302 
45,065 
32,156 
33,200 
38,567 

Tons. 
V  26,799 

V148,9S8 

Increase  in  the  last  four  yean^  2S;189  tons. 


HULL,  GOOLE,  and  orate  I^orts  of  YORK- 
SHIRE. 


Years. 


1828 


1830  - 

1831 
1832  - 
1888 
1834  - 
1836 


Weight 

ips. 

delivered. 

No. 

Tons. 

158 

20,255 

137 

16,133 

148 

20^192 

272 

43,958 

389 

61,122 

173 

16,110 

177 

17,751 

257 

27,761 

Totu. 


Tons. 
100^ 

112,744 


Increase  in  the  last  four  years,  12,206  toag. 

Total  Imports  into  the  Port  of  LONDON  from 
the  year  1828  to  the  year  1836  both  indnBive. 


Years. 

Ships. 

Weight 
deUveied. 

Total. 

1   1    •  1   1   1   1   1 

III* 
..II 

1       »       1       1 
1       1       I       1 

No. 
6,750 
6»992 
7,108 
7,006 
7,528 
7,077 
7,404 
7,968 

Tons. 
1,960,569 
S/)18,975 
2,079,275 
2,045,292 
2,139,078 
2,010,409 
2,078,685 
2,298,812 

Tods. 
>8,104^10l 

V8^26,9W 

Increase  in  the  last  four  years,  482,883  tons. 


A  Comparative  Statement  of  the  Quantity  of 
Ck)AL  brought  into  LONDON  from  the  above 
Ports  between  the  Months  of  Januaiy  and  May 
inclu/tive  in  the  years  1836  and  1836. 


Years. 


1836.     ^ 

Januaiy  I 

to       i 

May.    ) 

1886.     ^ 

Januaiy  r 

to       f 

May.     ) 

Increase   • 

Decrease  - 


Tons. 
609i088 

4O9.M0 


88,737 


Tons. 
886,106 

28M87 


61,482 


Tons. 
97.888 

U7,686 


10,668 


1. 

to 
Sod 


Tons. 
S8385 


^046 


I 


Tons. 
10,264 

8,709 


7,546 


Tons. 
a087 

lOSil 


1,764 


s 


I 


Toni. 

8,tn 

8,028 


Coals  brought  into  the  Port  of  LONDON  in  each 
of  the  Years  1832  to  1837. 


Years. 

Seaborne.* 

Inland. 

Tons. 

Tons. 

1832      - 

2,130,608 

10,742 

1833            -            -      - 

2,035,410 

4,395 

1834      . 

2,045,781 

1,862 

1836            -            -      - 

2,302,608 

1,004 

1836      - 

2,402,474 

l,199i 

1837            -            -      - 

2,543,742 

2,324 

*  Quantities  calculated  on  duties  paid. 

Actual  Quantities  Seaborne. 


Yean. 


1832 
1833 
1834 
1886 


Weight. 


Tons. 
2,139,078 
2,010,409 
2,078,625 
2,298,812 
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Appendix  No.  41. 

The  foUowiofjr  Table  shows  the  Quantity  of  Coal  brought 
into  London  bj  Canal  ''That  passed  the  boundaiy  at 
Grove  Park,  Herts."* 

The  Grand  Junction  Canal,  &c. — 


1805 

1806 

1807 

1808 

1809 

1810 

1811 

1812 

1813 

1814J 

1816 

1816 

1817 

1818 

1819 

1820 

1821 

1822 

1823 

1824 

1825 

1826§ 

1827§ 

1828 

After  this  we  obtain 
1851. 

1831 
1832 
1833 
1834. 
1835 
1836 
1837 
1838 
1839 
1840 
1841 
1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849 
1850 
1851 


Tons.   cwt. 

2,579t  15 

6,010    15 

5,234      5 

.  6^12      0 

■  8,162    10 

7,614    15 

.  4,521      5 

3,599      5 

.  3,384    10 

.  3,456      0 

.  4,493      0 

.  3,692      0 

-  2,293      0 

-  1,728 
.  1,434 

-  1,128 
.  1,224 

-  1,087 

-  929 

-  1,695 

-  1,658 


1,513 
547 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
5 


In  the  foregoing^  return  it  is  diifcult,  if  not  impossible* 
to  show  the  precise  districts  from  whence  the  coal  is  brought, 
as  also  the  amount  from  each  district,  as  until  the  com- 
mencement of  the  year  1852  no  such  account  was  kept. 
However,  the  coals  brought  by  the  Grand  Junction  Canal 
are  principally  wrought  from  collieries  situate  in  the  counties 
of  Derby,  Warwick,  Stafford,  Leicester,  and  Nottingham. 

For  1852  the  return  is  given  in  more  detail  :>'  ^ 


a  more  exact  return,  from  1831  to 

Tons.    cwt. 
.      -        -10,742   0 

-  6,905    5 

-  4,395  10 
*  ^    1,862    0 

-  1,004  10 

-  1,199    5 

-  2,824    0 
.    1,686    5 

-  12,933    0 

-  22,188  10 

-  33,594  15 

-  31,519    0 

-  34,593  15 

-  72,255  15 

-  60,310  15 
•-  21,872    5 

-  22,005    0 

-  19,918  10 

-  19,222  10 

-  29,479    0 

-  23,434    0 


Tons.   cwi. 

Allums 

_ 

461    0 

Babbington 

- 

. 

116    5 

Baddersley 

- 

1,449  15 

Badgley 

. 

- 

144    0 

Bagworth     - 

- 

85  15 

Bazzils 

. 

. 

25  10 

Bedworth     - 

. 

54  10 

Birchwood 

. 

. 

1,449  15 

Brands  Butterley 

- 

58  15 

Brouch 

- 

- 

30    0 

Butterley     - 

- 

2,259  15 

Cannel 

. 

. 

67  10 

Coke            -      ' 

. 

58    0 

Gotmanhay 

. 

- 

731  10 

Eastwood     - 

- 

29  10 

Glasscot 

. 

• 

136    0 

Griir 

» 

341  10 

Hasewood 

. 

. 

59  16 

Ince  Hall     - 

. 

673  16 

Kettiebrook     -. 

« 

« 

433  10 

Loscoe 

• 

2,376    5 

Moira 

. 

. 

3,859  15 

Pinxton        - 

. 

10,499    0 

Polsworth 

. 

. 

85    5 

Reddings 

. 

1,043    5 

Ridgley 

- 

. 

47  15 

Shipley 

- 

702  15 

Small 

^ 

. 

27  15 

Snibston       - 

- 

224    0 

Stoneyford 

- 

. 

5,867  10 

Victoria 

• 

171  15 

Wednesbury    - 

- 

. 

111    6 

Whitwich     - 

- 

- 

240    0 

Wigan 

- 

. 

31  16 

Wingerworth 

>tion  Cf 

mal 

57    0 

Total  Grand  June 

1862 

. 

• 

33,800    0 

River  Thames  (via  Staines): 

Nixons  Merthyr  (Welch 

• 

113    0 

Total  Canal  and  River,  1852-  33,913    0 


Appendix  No.  42. 


*  Computed  tnm  Chaldrani  st  2B|  cwt.  to  tb«  too. 

t  AooountB  and  papers,  House  of  Commons  Libraiy,  vol.  xviii,  1826, 
1827.  p.  U. 

X  "  The  quantity  of  Inland  Navigation  coal  to  Faddington  is  allowed 
50,000  tons  uinually  payinff  a  duty  of  10#,  per  ton." 

A  Tr^atite  on  the  Coal  Trade,  with  Hrictum  on  Us  abusett  and  Mnis 
for  emOiQiration,  by  Robert  Boington,  1814. 

46  Geo.  S.C  28. 1806.  r""^ 

Fifty  thoosuid  tons  of  inland  ooal  allowed  to  be  brought  by  the  Grand 
Junction  Caoal,  annually*  on  payment  of  duties  at  Grove  Park. 

60  Geo.  3.0. 110. 1810. 
Coal  brought  by  Inland  navintion  into  the  River  Thames  allowed 
to  be  brought  below  Staines  Bridge  on  payment  of  duties. 
For  additional  information  on  the  Acts  of  Parliament,  see  Appendix 

Beport  from  Select  Committee  on  the  coal  trade  (Port  of  London), 
B.C.,JvielS,IRS8. 

In  the  Appendix  will  be  found  a  table  giving  the  quantities  by  sea 
and  by  hnland  navigation  in  chaldrons. 

§  Another  return  gives  as  follows  I— 

Tons,   cwt. 
182fl  ....  1,484  10 

1H27  -  -  -  -  1,001    0 

Aixounts  and  Papers, 'House  of  Commons  Library,  vol.  zvii.  1829. 


A  RsTURN  showing  the  Quantity  of  Inland  Coals 
carried  on  the  Grand  Junction  Canal,  and  brought 
within  the  London  district  for  the  following  years, 
via.: — * 

1831 

1832      - 

1833 

1834      - 

1836 

1836      - 

1837 

1838      - 

1839 

1840      - 

1841 

1842      - 

1843 

1844      -        . 

1846 

1846  - 

1847  .       - 

1848  - 
1849 

1860      .        - 
1851 
1852      - 

*  Extract  from  Report  from  the  Select  Committee  on  Coal  Duties 
(Uetropolis),  August  12th.  1863,  page  214. 


-    6^04  tons 

.  10,810 

w 

-    3,798 

»9 

-     1,670 

9t 

-       920 

99 

.    1,165 

»> 

-    2,338 

t» 

-       978 

99 

-  12,110 

>, 

.  21.807 

M 

-34,137 

99 

.  31,611 

9, 

-  34,984 

,f 

.  73,884 

9, 

-  60,280 

99 

-  21,825 

>> 

-  22,194 

99 

.  19,637 

99 

-  19,365 

M 

-  29,480 

M 

-  24,993 

99 

-  36,898 

»> 

Ss  4 
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Appendix  No.  43. 

Quantity  of  Coal  brought  Coastwibb  and  bv  Inland 
Navigation  into  the  Port  of  London  during  the 
years  1841  and  1842. 


Great  Western  Railway. 


1841.     1 

1842.     J 

1841. 

114aS. 

Ships. 

Ships. 

Tons. 

Tons. 

NcwcMtle      .... 

3,8tf 

3,580 

1,24«.710 

1.164,832 

2,801 

2.448 

837,770 

728.132 

Stockton        .... 

2,019 

2,007 

562,631 

662,802 

Blythe  and  Seaton  Sluice     - 

372 

408 

98.591 

100,204 

Leith    and    other  ports  of 

Scotland 

229 

201 

25.634 

19,484 

Swansea  and  other  ports  of 

Wales 

244 

240 

74»816 

73,669- 

Hull.  Goole.  Gainsborough, 

and  other  Yorkshire  and 

Lincolnshire  ports  > 

673 

708 

66.706 

69,612 

Sundry  pUMes*  small    coal. 

Ac. 

— 

— 

^- 

4,945 

Qnantit/  which  passed  the 
boundary    stonu    on    the 
Ghrand  Junction  Canal  at 

Grove  Park,  Herts,  and  the 

River  Thames  at  Staines   - 

6 

— 

418 

31,519 

Total 

10,272 

9,091 

2,902,674 

2,754.719 

Appendix  No.  44, 


A  Statement  showing  the  Years  during  which  the 
respective  Railway  Companies  commenced  paying 
Duties  to  the  Corporation  on  account  of  Coals 
brought  within  the  limits  of  the  boundary;  also  the 
quantities  so  brought.* 


Year. 

1^ 

11 

H 

-^1 
1^ 

ll 

South- 
western. 

1 

1843 

Tons. 
90 

Tons. 
Nil. 

Tons. 
NiL 

*Tons. 

Nil. 

Tons. 
NiL 

Tons. 
NU. 

Tons. 
NiL 

1844 

Nil. 

Nil. 

NU. 

Nil.. 

Nil. 

Nil. 

NU. 

1815 

8^77 

Nil. 

PTil. 

Nil. 

Nil. 

Nil. 

NU. 

1846 

7^48 

4.860 

Nil. 

Nil. 

NiL 

Nil. 

NU. 

1847 

134»7 

5,379 

Nil. 

NIL 

NiL 

NiL 

NU. 

1848 

17,881 

194M)1 

56 

49 

Nil. 

NiL 

NU. 

1849 

19.487 

NiL 

Nil. 

152 

NiL 

NU. 

NiL 

1850 

44,865 

Nil. 

Nil. 

5,286 

4.044 

NiL 

NiL 

1851 

110,163 

25,152 

5,296" 

5.319 

101.976 

NU. 

NiL 

1852 

137.978 

4;S96 

28.815 

10.652 

195.865 

NiL 

NiL 

*  Extract  from  B>eport  fh>m  the  Select  Committee  on  Goal  Duties 
(Metropolis).  August  12th.  1853.  page  221. 


London,  BRiGHTON,.and  South  Coast  Railway. 

The  London,  Brighton,  and  South  Coast  Railway  Com- 
pany did  not  commence  bringing  coals  within  the  London 
district  until  1849. 


Tear. 

Weight 

1840 

I860      ■ 

1851 

1862 

1863 

Tons.    cwtB.  qrs.    lbs. 
10        7        0        0 

10        7        0        0 

10        10 

1        6        1         0 

16        3        0 

Total     - 

18        0        0         0 

Memo.  :— 1 831  to  1840.    BaUway  not  constructed. 


Tears. 


Number  of  Tons.t 


OoaL         Coke.       Total. 


1888 

1899 

1840 

18U 

1842 

1843 

1844 

1845 

1846- 

1847 

1848 

1849 

1860 

1851 


Tons. 


Tons. 


806 
1.121 
1.210 
1,176 
1.028 

964 
1,488 


Total 


7.664 
8.186 
2.407 
8^17 
7,683 
7,829 
2»863 


Tons. 
3,006 

8,006 

8.006 

3,006 

3.006 

3,006 

8,006 

3,006 

7,990 

3,807 

8.707 

9,603 

8,661 

8,283 

4,851 


No  sepantoaooomithafliiK 
.  been  kept  daring  t^ 
period,  it  was  aaoertMned 
by  subsequent  arintia' 
tion,  thai  an  aonnal 
average  of  3,006  tens  of 
coal  and  ooke  had  been 
conveyed  over  the  line 
within  the  London  dis- 
trict. 


t  Memo.  :— The  Great  Western  fiaUway  was  not  opened  mitU  the 
year  1838. 


Eastern  Counties  Railway. 

An  Annual    Return    of  the  Quantity    of   Coals 

brought  within  the  London  district  from  the  yeir 
1831  to  dlst  December  1852. 

llie  Eastern  Counties  Railway  Company  did  not  com- 
mence bringing  coals  within  the  London  district  until 
July  1860. 

Tear.  Tons    cwti.  qrs. 

1850  .        .  -      214    7    3 

1851  -  -         -    6.025  14    0 
1862           -        -  -  27,766  10    0 

The  coals  which  the  company  have  carried  from  Black- 
wall  are  not  included,  these  being  in  the  London  district 
before  being  conveyed  by  the  railway. 


Appendix  No.  45. 


In  the  Tears  ending. 

Annual  Produce  of  the  Dufer  of 
lOd.  per  Chaldron  on  Coak 

Imported  into  the 
Port  of  London. 

By  Inland 
Conveyano& 

6th  July  1828 

£      9.  d. 
64.140   0   1 

£   9.  d, 
4811   8 

1824    - 

60,708    0    6 

68   8  1U 

1826          -          .          - 

68.666    8    5 

8814   »| 

0826    • 

63364    6    8 

22  10   21 

1827          -          -          - 

00.076    0    8 

6114   91 

1828    - 

02.546    8    0 

36    5    21 

1820           - 

66,038  13    0 

38    9    41 

1830    • 

64^577    Oil 

40  19    8 

1881           -          .           - 

62,792    2    4 

44    1    S 

81st  December  1832 

71.742    6    6 

454    4    01 

5th  January  1833   - 

80.734    8    4 

163  19    8 

1884 

68364    2    8 

146  10   4 

1835    - 

67.M8  18    8 

62    1    4 

1886 

76,682    4    8 

83    9    8 

1837    - 

70^6    4    8 

39  19   6 

1888 

85,120    8    8 

77    9   4 

NoTB.— From  Ist  Jaooaiy  1832. 8d.  per  ton,  as  an  equivalent  for  lOdL 
per  chaldron,  was  directed  to  be  paid,  pursuant  to  the  Actl  it  2  Will. 4, 
c.  76,  for  BubetifeutiDg  the  weighing  Instead  of  meavongo  of  ooals. 
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Appendix,  No.  46. 
Population  of  England  and  Wales  enumerated  in  each  of  the  following  Years. 


GOVHTIBS. 

1801. 

1811. 

1881. 

1881. 

1841. 

1851. 

1881. 

Bedfconbhire   -         •    -     - 

6S^ 

Per  cent 
Increase.* 
70,213     H 

Percent 
Increase.* 
84362     MO 

Per  cent 
Increase.* 
95388     44 

Pei'cent 
Increase.* 
107,986     48 

Percent 
Increase.* 
184^4178     46 

• 
9 

Percent 
Inarease.t 

186387    448 

Berksbira . 

110,480 

119,430 

7 

132,639 

1 

44 

146.284 

40 

1|61.769 

40 

170,065       6 

4 

176386     60 

108aS2 

118.066 

9 

135.133 

44 

146377 

9 

166,489 

6 

168,723       6 

8 

167398     88 

OambridgMhira      - 

89346 

101.109 

48 

122387 

94 

143365 

48 

1643B9 

44 

186.406     48 

-8 

176,016     97     ' 

Cheshire 

injSM 

227.081 

46 

270.098 

^9 

834391 

t4 

896360 

48 

456.725      46 

44 

506.488    468 

Cornwall   - 

192,281 

220326 

44 

261.045 

48 

801306 

46 

848.199 

H 

866358       4 

4 

869390     98 

Cumberland    • 

117,230 

133.665 

H 

166.124 

47 

160.262 

8 

178.088 

6 

195.492     40 

8 

205376     78 

Derbyshiro 

161/107 

185,487 

4A 

218361 

48 

287,170 

44 

272302 

46 

296,064       9 

46 

830387    440 

DoTonahire 

840,806 

382,778 

4§ 

468,417 

48 

498,908 

48 

58^959 

7 

vnm     6 

a 

9WflZ     7» 

Donetahire 

114,402 

184.718 

9 

144.930 

46 

150386 

40 

175354 

40 

184.807       6 

8 

188,789     66 

Duriiam 

149,384 

165393 

40 

196311 

47 

289,266 

H 

807368 

«9 

390,997     81 

80 

508,666    844 

Baaez 

227.682 

252.^3 

44 

289.424 

48 

817307 

40 

344.979 

9 

369318       7 

40 

404351     76 

250.723 

285.965 

H 

386,190 

48 

387398 

46 

481.495 

44 

468306       6 

6 

486.770     94 

Hampahire,  County  of  South- 
ampton  - 

219,290 

246314 

49 

282.897 

45 

313376 

44 

354.682 

49 

4Mjn^      48 

49 

461316    480 

Herefordahiro  - 

88.486 

93,626 

6 

102.669 

40 

110,617 

8 

113372 

9 

116,489       9 

7 

188,718     48 

Hertfordahire 

97398 

111,225 

44 

129,731 

47 

142344 

40 

156.660 

40 

W»if^       7 

4 

173380     79 

Huntingdonshire 

87.568 

42.206 

49 

48.946 

46 

53.192 

9 

58349 

40 

64^183      40 

•4 

6^860     74 

Kent 

808.667 

871,701 

90 

427.224 

16 

479368 

49 

549363 

49 

615.^66      44 

49 

733387    48$ 

673,486 

828,499 

ft 

1.062.948 

»7 

1386354 

»7 

1.667,064 

84 

8.081386      80 

«>  9.429.440    864 

Leioeeterahire 

180.082 

150369 

4S 

:i74371 

46 

197.008 

48 

2153^ 

40 

230306       7 

8 

237312     88 

linoolnahire    - 

208325 

237.684 

H 

288,068 

89 

817,466 

49 

862.608 

44 

407328     48 

.4 

412346     99 

Middlesex  (with  the  City  of 
London)    • 

818.129 

963.774 

46 

1,146,057 

80 

1368380 

49 

1376386 

46 

1,886376     80 

/7i306,4B6    470 

46368 

62.105 

96 

75301 

88 

96,126 

«9 

184,368 

'86 

167318     47 

t4 

174.688    898 

Norfolkahire 

27M79  ' 

291347 

7 

844368 

48 

890.064 

48 

418.664 

6 

448.714       7 

-* 

484,798     69 

Northamptonshire     • 

18132S 

141363 

7 

163,097 

48 

179386 

40 

199388 

44 

218380       7 

7 

887,704     79 

Northumberlandahire 

168,078 

183369 

49 

212389 

46 

286.959 

44 

806,080 

48 

308368     44 

48 

840.086    404 

Nottinirfaam     - 

140,390 

162.964 

46 

186.878 

46 

225327 

94 

240310 

44 

V%4m       8 

9 

806367    409 

Oxftnrdahire 

111.977 

120.376 

7 

138.224 

46 

158326 

44 

168487 

6 

170.439       6 

•J 

17M44     68 

Eutland 

16300 

16380 

• 

18,487 

48 

19385 

6 

'  21302 

40 

28388       8 

-* 

81381     84 

160348 

184,973 

9 

198311 

7 

218318 

8 

226320 

6 

889341       8 

6 

840.909     49 

278377 

802386 

40 

355.789 

^7 

406.796 

48 

486399 

8 

448.916       8 

•1 

444378     6$ 

Staffordshire 

242.093 

294.540 

94 

846.972 

47 

409.480 

48 

609.4172 

84 

606,716     80 

88 

746,948    809 

Suffolk  .... 

214b404 

238.963 

9 

271361 

46 

296317 

9 

816.078 

6 

887316       7 

'04 

837,070     87 

Surrey 

268333 

328351 

90. 

899317 

88 

466.484 

88 

584.086 

80 

688368     47 

88 

881.096   840 

Sussex  .... 

189.471 

190343 

49 

233.828 

98 

272.644 

47 

800^076 

40 

336344     46 

8 

868,786    489 

Wanriokahiro 

206.798 

228306 

49 

874^482 

80 

886346 

98 

401,708 

49 

476.018      t9 

48 

Spi386   478 

40306 

45322 

49 

61.359 

49 

56.041 

7 

56.464 

8 

58387       8 

4 

60317     49 

Wiltshire  - 

183320 

191.853 

4 

219374 

44 

287344 

8 

256380 

8 

864381    -/ 

-* 

840311     96 

Worcestershire 

146341 

168,982 

4S 

19^074 

46 

282365 

46 

248,460 

49 

876386     49 

44 

807397    440 

Yorkshire.  Bast  Biding 

111,192 

133.975 

90 

154,648 

46 

168391 

9 

19^986 

46 

820388     48 

9 

240.887    4i6 

North  Biding     - 

158.927 

170.127 

7 

188.178 

44 

198306 

9 

204,701 

6 

215,814       6 

44 

846464     84 

Weat  Biding       - 

572.168 

662375 

46 

809363, 

88 

984,609 

89 

1,168380 

48 

1386.496     44 

4 

1307.796   464 

City  of  York 

16346 

19.099 

43 

21.711 

H 

26360 

84 

88348 

40 

86308     86 

44 

40368   4^4, 

Total  of  BiraLAKD 

8360369 

9363.021 

11.281.883 

13390328 

14.997.427 

16.921.868 

18.964344 

Angleaea   - 

38.806 

87.046 

9 

46.063 

88 

46326 

7 

50.801 

6 

57.827     48 

-6 

54309     68 

Brecknockshire 

82,326 

87.735 

46 

-     48326 

46 

47.768 

9 

66308 

46 

61374     44 

'8 

61387     94 

42.956 

50360 

47 

57.784 

46 

64,780 

49 

'  68.766 

6 

70,796       8 

8 

72.245     68 

Oannarthenshlre 

67317 

77317 

44 

90389 

47 

100,740 

49 

106386 

6 

110.638      4 

4 

111,796     66 

CaniarTonshire 

41321 

40,655 

^9 

68.099 

47     ' 

66318 

48 

81.098 

84 

«rj»l9       8 

9 

96394    480 

Denbighshire  .          •          . 

60399 

64349 

6 

7^428 

49 

88,665 

8 

88378 

7 

98388       6 

9 

100.778     67 

Plfntahire .            .            • 

39.469 

46337 

46 

58398 

47 

60344 

/f 

'    66319 

44 

68,156       8 

8 

69,787     77 

fll^ntfa^l^aTl^rP 

70379 

85.067 

49 

108,078 

80 

186,612 

»4 

171.188 

86 

881349     86 

97 

317,768   849 

29306 

30.854 

4 

84382 

44 

35.816 

8 

89388 

44 

38,846    "4 

'8 

88368     88 

Montgomeiyriiire      • 

48.184 

52A84 

S 

60345 

48 

64344 

44 

69307 

4 

«7386    -a 

'6 

66,919     89 

Pembroke  - 

56,SB0 

60.615 

9 

78,788 

88 

813fi5 

40 

88,044 

8 

94,140       6 

8 

98^878     7/ 

19,185 

20.417 

7 

22.583 

40 

24,748 

40 

26.46ft 

8 

24.716    -8 

-8 

85382     88 

Total  of  Wales   •      - 

541,677 

611385 

718363 

806,274 

911.705 

1.006.721 

1.111,780 

•The  figures  in /ft 
t  The  flgnzea  in  lU 

iJicintheM 
iMointhis 

9  columns  show  t 
oohunn  show  thf 

he  increase  per  c< 
}  increase  per  oen 

mt.  on  the  prsviov 
tin  60  years,  1801 
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APPENDIX   TO   THE    REPORT   OP   COMMITTEE  E, 


Shipments  of  Coal  from  the  English,  Welsh,  and  Sootch  Pobts,  from  1819  to  1860. 
Appendix  No.  '47. 
Bbistol  Shipments. 


Shipments 
CoMtwise. 

Shipments 
Form«:n,  inohiding 

Total 
Shipments. 

Yean. 

OofO. 

Goal. 

Culm. 

CoaL 

Culm. 

* 

Tods. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

1819 

28 

88 

8.880 

— 

8,648 

68 

isao 

18 

78 

8,909 

— 

2,985 

78 

1881 

184 

8.409 

— 

2,548 

— 

1828 

844 

— 

4,188 

— 

4,777 

8 

18SS 

S4n 

— 

4,060 

.8 

4,427 

— 

1884 

90 

~« 

5,082 

~ 

6.178 

-» 

1885 

94 

_ 

4392 

_ 

4,886   - 

— 

1886 

179 

.-» 

6,000 

— 

6379 

— 

1887 

419 

*- 

6.289 

— 

6.668 

— 

1828 

844 

— 

6.808 

— 

6.642 

— 

1889 

-~ 

6,617 

— 

6,617 

— • 

1880 

— 

— 

6,617 

— 

6,617 

— 

Total 

8^ 

186 

67,101 

8 

89,896 

144 

Tons. 

Increase  coastwise  in  12  yean    -       286 

Do.      foreign  in  do.       -        -    2,807 

Total  increase  in  do..       -  -    2,806 

Increase  per  cent.  -  -    77*66 


Shipments 
Coastwise. 

Shipments 
Poreiflrn,  Including 

Total 
Shipments, 

Teen. 

CoaL 

Culm. 

Coal. 

Culm. 

Goal. 

Culm. 

Tom. 

Tons.  . 

Tons. 

Tons. 

Tons. 

T6iia. 

1881 

6,682 

— 

6382 

— 

1882 

__ 

_ 

6,280 

<.— 

6360 

— 

1888 

1,296 

— 

6370 

— 

6,666 

— 

1884 

— 

5,400 

«» 

5,490 

— 

1885 

2;^66 

7.284 

10,060 

1886 

8,888 

7aii 

10,999 

1887 

4^4 

18,085 

17,069 

1B88 

84»1 

7,762 

H'll! 

1838 

3,710 

6374 

10|684 

1840 

3^00 

8,787 

12387 

TotsI 

24^6 

72,615 

96,990    - 

Team. 

Coastwiseand 
Ireland. 

l« 

Total 
Shipments. 

Tons. 

Tons. 

Tons. 

1881 

— 

468 

468 

1882 

— 

140 

148 

1888 

89366 

546 

80308 

1884 

— 

546 

646 

1885 

86,429 

697 

87.186 

1886 

61386 

621 

08387 

1887 

75327 

600 

763S7 

1888 

69.789 

786 

70,486 

1889 

74^.786 

8,068 

77344 

1840 

105,758 

2390 

106,048 

Total 

468301 

9387 

48^788 

Increase  in  6  years  coastwise 

Do.         do.        " 
Total  increase     • 
Increase  per  cent 


T(ms. 
60389 
1,608 
703<2 
19*108 


Tons. 

Ineroaae  coastwise  in  6  years    '  •    1,044 

Do.      foreign  in  10  years        -    2,156 

Total  increase  in  10  years    -      -    5355 

Increase  per  cent,  in  10  years     -    50*68 


Shipments 
Coastwise. 

Shipments 
Poreign,  including 

Total 
Shipments, 

years. 

CoaL 

Culm. 

Coal.     .  Ctthn. 

CoaL 

Cuhn. 

Tons. 

Tons. 

Tons. 

1841 

4,614 

73n 

11301 

1848 

%m 

8,188 

10369 

1848 

2341 

8,028 

^2»^ 

1844 

2,772 

«'!S 

9.195 

1845 

1.785 

•  S^® 

8,7U 

1846 

1369 

l^ 

x-ss 

1847 

8.055 

7,918 

10,968 

1848 

2.666 

9394 

}^^ 

1849 

8,187 

18392 

15,479 

1860 

^18 

11305 

18347 

Total 

26361 

86,685 

118346 

Tons. 

Decrease  coastwise 

-    2,872 

-     4328 

Total  increase 

-    1,656 

Inoreaae  per  cent 

-    18*90 

Tears. 

Shipped 

Coastwise  and 

Ireland. 

jToreign. 

Total 
SUpmeots. 

Tons. 

Tons. 

Tons. 

1841 

&$329 

2,078 

84^807 

1842 

92387 

2326 

96318 

1848 

84^778 

1,416 

86^188 

1844 

111,420 

477 

U1.897 

1845 

84,722 

000 

86322 

1846 

lOi.966 

2388 

107360 

1847 

110,688 

1360 

111302 

1848 

118,108 

1385 

119308 

1849 

88.184 

1,088 

8BJ72 

1860 

85,707 

85,707 

Total 

968,729 

14,082 

978,621 

Increase  ooastwise 
Decrease  foreign 
Increase,  total 
Increase  per  cent. 


Tons. 

-  8478 

-  990 

-  2,188 

-  2*58 


Appendix  No.  49. 

SOUTH  WALES. 
Swansea.  Shipments. 


Tears. 

Shipments 
Coastwise. 

Shipmenta 
Ireland  and 

Foreign. 

Total 

Shipmenta 

1816 

1817 
1818 

Tons. 
169481 
167,261 

Tons. 
29374 
67.784 

Tons. 
189466 
885,085 
284348 

Total 

616,464 

12S;079 

688388 

The  shipment  of  coal  and  cuhn  were  not  separated  until  1819. 


Increase  in  8  years  coastwise 

Do.  do.        foreifrn 

Total  increase 
Increase  per  cent. 


Tons. 
40341 
18347 
85.188 

23*88 


Appendix  No.  48. 
Glotjcester  (including  Lydney)  Shipments. 


Tears. 

Shipped 

Coastwise  and 

Ireland. 

isisei  • 

Total 
Shipments. 

Tona. 

Taos. 

Tons. 

1819 

3,485 

8,485 

1820 

7.668 

— 

,^*5S 

1821 

15,615 

— 

15,615 

1828 

.20.707 

— 

20^767 

1823 

22,799 

— 

22,799 

1824 

19,784 

491 

20316 

1825 

14»009 

68 

14,077 

1826 

18368 

— 

18368 

18:S7 

18.691 

— 

18391 

1828 

6368 

10 

6,006 

1829 

— 

1880 

— • 

08 

96 

Total       • 

U7408 

667 

147,769 

Increase  10  years  coastwise 
Decrease  foreign  .       •      • 
Total  18  years  Increase    • 
XoaMBoperoaBt.      «     • 


Tons. 

2308 
898 

2318 
74-97 


Shipmenta 
Coastwise. 

Shipmenta 

IreUndand 

Foreign. 

T6tal 
ShipmoQta. 

Tears. 

Calm  or 

Culm  or 

Cuhn  or 

Coal. 

Anthra- 
cite. 

.Coal. 

Anthra- 
cite. 

CoaL 

Anthn- 
dta 

Tons. 

Tous. 

Tons. 

Tons. 

Tons. 

Tons. 

1819 

99.542 

85.063 

926 

292 

100377 

8B3BI 

1820 

96378 

135344 

786 

287 

8MM 

UMU 

1821 

79,776 

127,067 

1.172 

115 

80348 

127471 

1882 

100303 

115,948 

1386 

188 

iiojsa 

116381 

1828 

107308 

115.622 

1,486 

US 

100,088 

116.796 

1884 

136301 

155412 

1347 

225 

188348 

mjm 

1826 

128,085 

104.405 

1.488 

157 

180368 

104361 

1886 

180388 

186306 

8.708 

853 

184391 

laam 

1887 

107,086 

167316 

8388 

217 

110.488 

imjsa 

1888 

122328 

165308 

3352 

187 

i6S3n 

1829 

— 

4324 

^ 

4,904 

1880 

— 

— 

6378 

126 

6378 

Iff 

Total 

1417334 

1367,477 

80368 

8,125 

1.148317 

13083M 

Increase  in  10  years  ooastwise 

Do.  do.         foreign 

Total  inercajw         •< 
Inoreaae  per  oent.  - 


Coax. 

Tons. 
89381 


CUUL 

Tons. 


166 
80375 
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^s^  ■ 

Ireland  and 
Foreign. 

Total 
Shipments. 

Yean. 

! 

CoaL 

Cubnor 
Anthra- 
cite. 

Coal. 

Cfulmor 
Anthra- 
cite. 

Ooal. 

Tons. 
7.709 
7363 

142384 

157,979 
181.607 
250.570 
227318 
252.791 
246,701 

Culm  or 
Anthra- 
cite. 

1881 
1882 
1683 
1834 
1886 
1836 
1887 
1888 
1889 
1840 

Tons. 

139,884 

186360 
163.987 
216,640 
199388 
227,500 
213.790 

Tons. 

246[679 

22T782 
228357 
275,426 
276,977 
259,292 
246,411 

Tons. 
7.709 
7.963 
13,000 

21.629 
17320 
84,030 
28.230 
25.291 
32,911 

Ton.H. 
304 
235 
.501 

2.112 
904 
965 
800 
.393 
178 

Tpns. 
304 
236 

847,180 

223^894 

224361 
276.891 
277377 
269.686 
246389 

Totei 

1397389 

1,749384 

188388 

6,892 

1,475,722 

1,755316 

Ooal. 


Tons. 

Increaae  coastwise 

-    800,166 

Do.      foreiim     - 

-      11382 

Total  increase 

-  88,792 

-  6616 

Inorea&e  per  cent. 

Ottlm. 

Tons. 

Increase  coastwise 

-     24.629 

Decrease  foreign     - 

-       1,984 

Total  increase 

-      22,696 

Increase  per  cent.      . 

•  7466-60 

Shipments 
Coastwise. 

Shipments 

Ireland  and 

Poreign. 

Total 
Shipments. 

Years. 

Coal. 

Culm  or 
Anthra- 
cite. 

Coal. 

CiOm  or 
Anthra- 
^  cite. 

OoaU 

Oulmor 
Anthra- 
cite. 

1841 
184& 
1848 
1844 
1846 
1846 
1847 
1848 
1840 
1860 

Tons. 

800360 

226,019 

807399 

222,461 

868.668 

258,297 

212370 

224386 

181,080 

207398 

Tons. 

849,660 

246322 

194,694 

199.096 

816,860 

196.063 

160387 

168.046 

123367 

110,270 

Tons. 
28,781 
39,461 
32321 
34,509 
80,168 
35,607 
42,666 
80,399 
34396 
38.640 

Tons. 
216 
671 
2,280 
5,700 
3386 
2,928 
4,050 
2,716 
1.748 
2,232 

Tons. 

829340 

266.470 

239320 

257,080 

802,781 

293.904 

255336 

263,784 

215.946 

246,947 

Tons. 

240,776 

246,798 

196314 

204.796 

219346 

196,981 

164387 

170,761 

126399 

112302 

Total 

8308366 

1368394 

865,781 

86,889 

2369387 

13883ft8 

Coal. 

Tons. 

Increase  in  10  yean  ooaslwke  -      6,738 

Da  do.  foreign      •       9,868 

Total  do.  increase    -     16.607 

Increase  per  cent.  <  -       7*24 


ClTLM. 


Tons. 


DiBcreaee  in  10  yean  coastwise  -138,290 

Increase         do.       foreign  -     2,017 

Total  do.       decrease  - 137,878 

Decrease  per  cent.  -  -  128*01 


Cardiff  and  Newport  Shipuekts. 


The  Returns  were  given  together  until  1819. 


Years. 

Shipments 
Coastwise. 

Shipped  to                m^^ 
IrelatJdand            RhS^*. 
Foreign.               Shipments. 

1816 
18i7 
1818 

Tons. 
177.044 
807,768 
.218300 

Tons. 
75.199 
90,090 
99,414 

Tons. 
868348 
897.848 
814,814 

Totftl 

608397 

860,708 

86430Q 

Tons. 

Increase  coastwise  in  8  years   -    41,756 

Do.       foreign  -  .         *    8O3I6 

Total  increase     ....    61,971 

Inorease  per  cent  *         -     24*66 


Cardiff  Shifmbwts  of  Coal. 


Years. 

Shipments 

Shipments 

Total 

Coastwise. 

Foreign. 

Shipments. 

Tons. 

Tons. 

Tons. 

1819 

188,668 

070 

134389 

1880 

86,4«r 

853«7 

1821 

90352 

1,148 

91396 

1822 

99366 

446 

99311 

1823 

114330 

2a08 

116,988 

185S4 

19346 

467 

19,718 

1826 

24sl44 

374 

13,994 

1826 

21.683 

952 

13300 

1827 

24342 

406 

12355 

1828 

30,147 

881 

30378 

1829 

— 

131 

181 

1830 

— 

711 

711 

Total 

648306 

7.688 

66O344 

Tons. 
Decrease  10  years  coastwise  -  103,682 
Increase  12  foreign       •  -  41 

Total  decrease  .       -       r       -     108,961 
Decrease  per  cent.        -  -     348*88 


Jean. 


1838 
1838 
1834 
1886 
1836 
1837 
1888 
1838 
1840 

Total 


Shipments 
Coastwise. 


Tons. 


188.272 

128.279 
180.969 
169,248 
128,614 
146,057 
162,283 


Shipments 
Foreign. 


Total 
Shipments. 


992.748 


972 
8,261 
8340 
8,466 
4,879 


Tons. 

Tk>ns. 

726 

786 

1,068 

1,088 

1,621 

1321 

81,628 


124^861 
138340 
173,088 
186.069 
149,986 
166,109 


1.014364 


Tons. 

Increase  in  6  years  coastwise   -    89,004 

Do.  do.        foreign       -      8364 

Total         do.        increase      -    41,868 

Increase  per  cent.      -      -       -     83*68 


Years. 

Shipments 

Shipments 

Total 

CoastwisQ. 

Foreign. 

Shipments. 

Tons. 

Tonsu 

Tons. 

1841 

156.407 

4.874 

160,781 

1848 

838319 

7310 

846389 

1848 

867308 

^% 

280,084 

1844 

889360 

868,886 

1846 

417.881 

88306 

450387  ' 

1846 

442.066 

46,108 

467.167 

1147 

482,786 

81388 

618.768- 

1848 

646,961 

117.674 

664,636 

1840 

488,778 

171.686 

660,468 

1850 

4»7,606      . 

283,634 

781329 

Total 

8317.648 

729,926 

43417374 

Tons. 

Increase  in  10  years  coastwise  -   841,288 

Do.  do.  foreign     -    228360 

Total  do.  increase    •    670346 

Increase  per  cent.     ...    884*86 


Newport  SiavMXNTs. 


Years. 

Shipments 

Shipments 

Total 

Coastwise. 

Foreign. 

Shipments. 

Tons. 

Tons. 

Tons. 

1819 

198,668 

— 

196.098 

1820 

174,104 

711 

174.815 

1821 

211,997 

811.997 

1822 

234.673 

— 

884378 

1828 

257,484 

— 

267.484 

1824 

874,996 

768 

875,769 

1826 

852,466 

2.126 

874388 

1826 

401318 

2,801 

404180 

1827 

375,671 

4302 

879.978 

1828 

420,964 

1318 

^788 

1829 

— . 

1,606 

1.606 

1880 

— 

1.980 

1,980 

Total 

3,017,176 

16,057 

3.0S8.288 

Tons. 

Increase  in  10  years  coastwise      227,308 

Do.      In  7  years  foreign       -       1,167 

Total  increase  in  10  years  -     -    229.120 

Increase  per  cent.        •         -    11$'26 
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Tears. 

«sss: 

Shipments 
Foreign. 

Total 
Shipments. 

1881 
1882 
1888 
1884 
1886 
1886 
1887 
1888 
1888 
1840 

Tons. 

884^774 

448361 
416,864 
460370 
480318 
470320 
462388 

Tons. 
4.688 
6344 
^608 

2328 
5378 
7488 
8,746 
18.086 
7.266 

Tons. 
4.688 
6344 
2.608 

446,474 
481382 
468.068 
488.868 
468366 
488,664 

Total 

8,108.085 

87.171 

8,168.260 

Tons. 

Increase  in  6  years  coastwise   -    88,747 

Bo.  do.        foreign       -      4.488 

Total  do.        increase      •    48480 

Inorease  per  cent.  9*67 


Tears. 

Shipments 

Shipments 

Total 

Coastwise. 

Foreign. 

Shipments. 

Tons. 

Tonii. 

Tons. 

1841 

606,078 

14.788 

680366 

1842 

608,808 

62.445 

665.758 

1848 

485.418 

58,684 

554.113 

1844 

468386 

148381 

618384 

1846 

486,402 

148380 

686382 

1846 

488382 

128385 

617477 

1847 

486,088 

116.088 

662,187 

1848 

428317 

124.885 

664.102 

1848 

402.078 

106,705 

610,788 

1860 

480.488 

126346 

561.684 

Total 

4347.018 

1.028388 

5,670.261 

Decrease  coastwise 
Inorease  foreign 
Total  increase    • 
Increase  pcfr  cent. 


Tons. 

78.688 

110.467 

80318 

5*80 


Llanellt  Shipments. 


Tears. 

Shipment 
Ooastwise. 

Shipments 

Irehmd  and 

Foreign. 

Total 
Shipments. 

1816 
1817 
1818 

Tons. 
28.418 
88312 
84370 

Tons. 
16,480 

Tons. 
44888 
66,088 
62387 

Total 

108300 

60,484 

162,884 

Ck)al  and  culm  were  not  eeparated  until  1818. 


Increase  3  years  ooastvrise 

Do.  do.  foreign 
Total  incerease  8  years 
Inorease  per  cent. 


Tons. 
6,142 
2,847 
8.088 
18-08 


Shipments 

Shipments 

Total 

Coastwise. 

Foreign. 

Shipments. 

Tears. 

Culm  or 

Culm  or 

Culm  or 

CoaL 

Anthra- 

Coal. 

Apthra- 

CoaL 

Anthra- 

cite. 

cite. 

cite. 

Tons. 

Tons, 

Tons. 

Tons. 

Tons. 

Tons. 

1818 

64.406 

7387 

8,686 

— 

66401 

7.867 

1890 

67386 

4328 

2»782 

22 

60327 

4346 

1821 

68362 

1,506 

926 

— 

68487 

1306 

1822 

70.014 

2,167 

1.704 

— 

71,718 

2,167 

1888 

62306 

2,016 

1387 

— 

68.708 

2.016 

1884 

68.788 

6378 

1380 

— 

70.628 

6378 

1826 

74.146 

2381 

1402 

— . 

78.248 

2.881 

1886 

66367 

7330. 

23tt 

— 

68.400 

7380 

1827 

68.787 

5386 

2,026 

— 

70.822 

6386 

1828 

70,186 

6.584 

1448 

— 

71346 

6384 

1828 

— 

1.952 

— 

1.852 

1880 

— 

— 

8318 

86 

8318 

86 

Total 

668.177 

46.188 

26474 

58 

688361 

46356 

Coal. 

Tons. 

Inorease  in  10  years  coastwise   •   16.781 

Do.      in  12  years  foreign       -       128 

Total  increase  In  10  years-         -   18,244 

Incfease  per  cent  •  -    22*78 

CUXM. 

Tods. 
Decrease  10  yearslooastwise       •     :(378 


Shipments 
Coastwise. 

Shipments 
Foreign. 

Total 
Shipments. 

Tears. 

Coal. 

Culm  or 
Anthra- 
cite. 

Coal. 

Culm  or 
Anthra- 
cite. 

Coal. 

Ciihnor 

Anthn. 

dtc 

1831 
1882 
1888 
1884 
1886 
1886 
1887 
1888 
1888 
1840 

Tons. 

78,886 

74.818 
76.867 
101.818 
116.061 
114^188 
161.750 

Tons. 

18.441 

11461 
8342 
16328 
20,466 
27.646 
41318 

Tons.   . 
6317 
4^740 
7.108 

1T387 
19,758 
80368 
25362 
24380 
18.275 

.  |l  1  U     I  1  1  i  1 

Tons. 
4317 
4^740 
8^386 

86306 
86.n6 
182,187 
14^023 
188.083 
171.025 

Tons. 

18^ 
1T301 

%S 

27316 
41319 

Total 

714,686 

148397 

148.107 

440 

868,782 

14S337 

Coal. 


Increase  in  6  years  coastwise 

Do.           do.      foreign 
Total           do.       incrSkse 
Inorease  per  cent. 

Tons. 

-  76,181 

-  7388 

-  84318 

-  781*18 

Culm. 

Inorease  6  years  coastwise 
Total  increase 
Increase  per  cent. 

Tons. 

-  28.868 

-  28368 

-  84-64 

Shipments 

Shipments 

Total 

Coastwise. 

Foreign. 

Shipments. 

Tears. 

Culm  or 

Culm  or 

Cohncr 

Coal. 

Anthra- 
cite. 

Coal. 

Anthra- 
cite. 

CoaL 

Antfai*- 
dte. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

1841 

125,161 

87.868 

15.078 

140380 

87388 

1842 

128434 

41384 

8.802 

40 

187386 

41384 

1848 

127.804 

48304 

10388 

— 

187302 

483M 

1844 

126^074 

68316 

18324 

680 

144^688 

70446 

1846 

146.687 

62^886 

11^462 

— 

167,040 

6M86 

1846 

168,006 

67.166 

18328 

100 

182384 

67366 

1847 

166,660 

88.741 

14,178 

— 

178328 

88,741 

1848 

182322 

47,664 

16,141 

uo 

207388 

47,774 

1840 

156460 

52.861 

11.824 

100 

168364 

683a 

1860 

164376 

66367 

17349 

468 

172,025 

8638» 

Total 

1,481374 

518364 

187376 

1.488 

1,629340 

518^688 

Coal. 

Tons. 

Increase  in  10  yean  coastwise    -    88326 

Do.  do.       foreign     '  -     1370 

Total  do.      increase      -   81,786 

Increase  per  cent.  •  -    22*67 

Culm. 

Tons. 

Increase  in  10  yean  coastwise    -   18380 

Do.  do.      foreign       •       410 

Total  do.       inorease      -   18318 

Increase  per  cent.  •    40*66 


Pembroke  Shipments.* 


Tean. 

Shipments 
Coastwise. 

Shipments 

Ireland  and 

Foreign. 

Total 
Shipments. 

1816 
1817 
1818 

Tons. 
27.682 
21.866 
28.870 

Tons. 

271 

3388 

8.462 

ToDa. 
27308 

Total 

78.468 

7,066 

83384 

Tons. 
Increase  coastwise,  3  yean  •  1,488 
Increase  foreign  -  -  .  j^igi 
Total  increase  -     4.688 

Inorease  per  cent.  •       -    16*64 


MiLFORD  Shipments.* 


Tean. 

Shipments 
Coastwise. 

Shipments 
Foreign. 

Total 

1816 
1817 
1818 

Tons. 

Tons. 

816 
1310 

868 

Tons. 

S16 

1«S10 

MO 

Total 

— 

1386 

urn 

*  Before  1818  coal  and  culm  were  not  separated. 
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COupments 

Shipments 

Totid 

OoMtwiae. 

Foreign. 

Shipments. 

Tevi. 

Ottlmor 

Culm  or 

Culm  or 

Goal. 

Anthra- 
cite. 

ooia. 

Anthm- 
cite. 

Coal. 

Antbr»* 
cite. 

Tons. 

Tons. 

Tbns. 

Tons. 

T^ns. 

Tons. 

1819 

11,807 

16,749 

— 

—> 

11307 

16,749 

1880 

11,088 

8361 

— 

26 

U38S 

8377 

1881 

10,886 

8347 

— 

42 

10386 

8389 

1882 

9,008 

8388 

~ 

— 

9.698 

8388 

1888 

7.000 

8314 

— 

71 

7.000 

8,885 

1884 

7.806 

10380 

— 

7305 

10380 

1886 

8.772 

12357 

— 

100 

8»778 

18357 

1826 

8,640 

18.658 

30 

85 

8,660 

18,688 

1827 

7,768 

18304 

— 

7.768 

18304 

1823 

7.400 

8376 

24 

-— 

7,424 

8370 

1829 

— 

14B 

.. 

148 

1880 

~ 

— ■ 

10 

— 

10 

— 

Totol 

891764 

109309 

8,097 

874 

91.761 

100.648 

Coal. 

Decreese  coastwise*  10  years 
Total  decrease 
Decrease  per  cent. 

Culm. 

Decrease  coastwise 
Total  decrease 
Decrease  per  cent. 


Tons. 
4,407 
4388 
59-18 


Tons. 
8378 
8,878 
99*96 


Coastwise. 

Shipments 
Foreign. 

Total 
Shipments. 

Tears. 

Coal. 

Culm  or 
Anthra- 
cite. 

I  Culm  or 
Coal.       Anthra- 
cite. 

Coal. 

Culm  or 
Anthra- 
cite, 

1881 
1832 
1888 
1884 
1885 
1886 
1887 
1888 
1889 
1840 

Tons. 

15.674 
1^992 
14368 
18,410 
17,781 
20364 

Tons.    '     Ton». 
~     ;      ""214 

29.778         - 

»;068  ,       - 
31,686          - 
41392  1           108 
48361  ,           210 
46,400          - 
56314  '           872 

Tons. 

^180 
""39 

Tons. 

814 
12381 

u]074 
14392 
14364 
18,6^ 
17,781 
21326 

Tons. 

a9;778 

88.018 
81,686 
41,718 
42.651 
46,490 
55368 

Total 

114344 

275378  ,          898 

169  1     115342 

1 

275388 

COAI^ 


Increase  coastwise 

Do.       foreign 
Total  inerease 
-Inoreaae  per  cent. 


Culm. 


Inoraaae  coastwise 
Decrease  fbreign    - 
Total  increase 
Increase  per  cent 


Tons. 

6380 

870 

6,650 

86-10 


Tons. 
87.746 
81 
87.666 
88-66 


Shipments 

Shipments 

'       Total 

Coastwise. 

Foreign. 

Shipments. 

Tean. 

Culm  or 

Culm  or 

Culm  or 

Coal. 

Anthra- 
cite. 

CoaL 

Anthra- 
cite. 

Coal. 

Anthm- 
cite. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

1841 

16388 

62389 

,16388 

58388 

1848 

15381 

54.987 

— 

mm. 

15,681 

54387 

1848 

15328 

4^084 

812 

819 

16.740 

45,848 

1844 

82.089 

46306 

— 

— 

22.089 

46306 

1845 

10388 

46,126 

884 

— 

19,977 

46.126 

1846 

80.989 

47352 

288 

24 

21327 

47.676 

1847 

17319 

86394 

488 

— 

17,768 

36304 

1848 

16387 

88386 

865 

— 

17382 

88386 

1849 

18384 

87,718 

411 

— 

14,096 

37,718 

1850 

16370 

81388 

281 

— 

16.601 

31.288 

Total 

174788 

484318 

8340 

848 

177,128 

485361 

Coal. 


Tons. 

Decrease  coastwise 

. 

662 

Do.      fbreign    - 

. 

81 

Total  decrease 

. 

788 

I>eorease  per  cent. 

• 

4*83 

Culm. 

Tons. 

- 

8I3OI 

Do.       foreign 

• 

796 

Tbtaldecrease       - 

• 

St 

Decrease  per  cent 

' 

Cardigan  Shipments. 


Years. 

Shipments 
Coastwise. 

Shipments    . 
Foreign. 

— t 

Total 
Shipments. 

1821 
1881 

Tons. 
64 

Tons. 
86 

Tons. 

Beaumaris  and  Carnarvon  >;)hipmbnt8. 


Tears. 

Sliipments 
Coastwise. 

Shipments 

Ireland  and 

Foreign. 

Total 
Shipments. 

1816 
1817 
1818 

Tons. 

49 
83 

Tons. 
187 
283 

24 

Tons. 

Total 

82 

384 

- 

Tons. 
Decrease  in  2  years  coastwise        •     16 
Increase  in  3  years  foreign  •    113 


Beaumarais  Shipments. 


Years. 

Shipments 

Shipments 

Total 

Coastwise. 

Foreign. 

Shipments. 

Tons. 

Tons. 

Tons. 

1821 

m 

1822 

152 

42 

^. 

1827 

— . 

86 

-i- 

1828 

— 

24 

— . 

1829 

— 

— 

.>~ 

1880 

— 

66 

— 

1831 

— 

— 

— 

1882 

— 

62 

— 

1833 

"" 

41 

- 

Total 

375 

810 

1 

Appendix  No:  50, 

CHESHIRE  AM)  LANCASHIRE. 

Chester  Shipments. 


Yean. 


Shipments 
Coastwise. 


Shipments 
Foreign. 


Total 
Shipments. 


Tons. 

Tons. 

Tons. 

1819 

40312 

888 

49386 

1880 

46318 

887 

1881 

45301 

617 

46318 

1888 

583-^ 

688 

68376 

1888 

63316 

781 

5i087 

1824 

48.581 

606 

48.086 

1825 

37.644 

1.406 

88358 

1826 

39.126 

425 

1827 

39.642 

488 

89.964 

1828 

44356 

•70 

41^688 

1829 

— 

446 

446 

1880 

— 

862 

868 

Total 

466,030 

0386 

468,966 

Tons. 

Decrease  in  10  years  coastwise     -   4,859 

Do.     in  18  years  foreign        •      131 

Total  dfcrease  m  10  years  -    4,078 

Decreahc  per  cent         -  •    8-94 


Vo.*-                Shipments 
Y«n.              Coitwise. 

1 

Shipments 
Foreign. 

Tbtal 
Shipments. 

1881 

i^ 

1884 
1886 

1886 
1887 
1888 
1888 
1840 

Tons. 

68348 

79307 
91,839 
105.666 
98388 
88.111 
86,227 

Tons. 

467 

1.115 

1301 

1361 
2373 
3,175 
8,788 
3381 
8,986 

Tons. 

487 

1,116 

70.687 

81.068 
98318 
108381 
97.060 
92»0Ba 
89318 

Total 

618,054 

80381 

688386 

Tt  3 


Tons. 

Increase  in  6  years  coastwise      -   7,090 

Do.  do.      ftneign  -   1,135 

Total  do.      increase         •   8»166 

Inerease  per  cent.  •  -  10*06 
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Ywars. 

Shipments 
-      Cofwtwise. 

Shipments 
Foreign. 

Total 
Shipments. 

1811 

im 

1843 
1844 
184ft 
184ft 
18417 
1848 
1849 
1850 

Tons. 
89.*77 
76,781 
683^9 
70,812 
94.183 
96,198 
89326 
100340 
93040 
95.970 

Tons. 
4310 
5399 
.4,668 
2328 
580 
U53 
280 

112  . 
2,230 

Ilililillll 

Total 

874365 

21,246 

895,810 

Infrease  coastwise 
Decrease  foreign 
Total  increase 
Increase  per  cent. 


Tons. 

-  6408 

-  2,060 

-  4,413 

-  4-75 


Liverpool  Shipments. 


Tears. 

Bhipments 

Shipments 

Total 

Coastwise. 

Foreign. 

Shipments. 

Tons. 

Tons. 

Tons. 

1819 

68.869 

27,891 

96360 

1820 

78,876 

31379 

110.465 

1821 

79,188 

20,052 

99335 

1822 

74,957 

24346 

99302 

1828 

75,699 

41376 

117,574 

1824 

78.174 

41364 

119.788 

1825 

75317 

60,827 

135.844 

1826 

86304 

57.168 

142362 

1827 

66,771 

62300 

128,971 

1S28 

70.066 

55.716 

125.782 

1829 

— 

46,668 

46.668 

1830 

— 

53.232 

58332 

Total        - 

758,006 

622.617 

1375,623 

Inoreaae  10  years  coastwise 

Do.    12  years  foreign 
Total  increafte  10  years 
Increase  per  cent. 


Tons. 
-  1.197 
.    25.841 


30*66 


Taan. 

Shipments 

Shipments 
Foreign. 

Total 
Shipments. 

Tons. 

Tons. 

Tons. 

1881 

44.982 

44.962 

1882 

— 

58396 

58398 

Wt 

80.799. 

50361 

90360 

1888 

61.542 

61342 

Noaoooont 

90.024 

90.024 

kept  between 

95088 

95.188 

1888 

1885aad 

95.648 

95,648 

1880 

184£. 

106330 

1033»0 

IMO 

J 

10934a 

109346 

Total       - 

39.799 

710^019 

749318 

Runcorn  Shipments  ft-om  1847.* 


Years. 

Coastwise.      1        Foreign. 

Tool 
Shipmenis. 

1847 
1848 
1840 
1850 

Tons. 
63,766 
64.777 
61.941 

Tons. 
680 
UO 
588 

Tons. 
64396 

Total 

190.484 

1329 

191313 

'  No  returns  are  given  earlier  than  1847 ;  whether  the  shipments  of 
coal  commenced  in  that  year  is  not  known. 


Decrease  coastwise 

Do.     foreign 
Total  decrease 
Decreaae  per  cent. 


Tons. 

-   1325 

41 

•    1366 
.     2-88 


Preston  Shipments  since  1843.* 


Years. 


Shipments 
Coastwise. 


1843 
1844 
1845 
1846 
1847 
1848 
1840 
1850 

Total 


Tons. 
33.523 


Shipments 
Forogn. 


Tons. 
.1388 


Total 
Sh^Hnents. 


Tons. 
84311 


82,682 

613 

83.195 

39.786 

1.588 

413a 

41376 

794 

48370 

1            33.830 

763 

84M 

49314 

647 

4S3S1 

1            81382. 

1,780 

833IB 

1            «^ 

919 

44321 

1           305.944 

8.192 

314^186 

*  There  are  no  returns  of-any  shipments  before  this  date. 


Increase  coastwise 
Decrease  foreign 
Total  increase 
Increase  per  cent. 


Tons. 

10.079 

809 

9.710 

27-88 


Fleetwood  Shipments  from  1839.* 


Years. 

1 
Shipments             Shipments 
Coastwise.      i        Foreign. 

Total 
ShipmeuU. 

1836 
1887 
1838 
1889 
1840 

Tons. 

22386 
22.065 

Tons. 

107 
170 

Tons. 

2^793 

Total 

44,761 

277 

46328 

Inereaae  in  6  years  foreign 
Total  inorease 
Increase  per  cent. 


Tons. 
48,004 
48.004 
78  00 


Yean. 

Shipments 

Totol 

Coastwise. 

Foreign. 

Shipments. 

Tons. 

Tons. 

Tons. 

1841 

(See  above.) 

119349 

119.949 

1842 

56318 

117,718 

178,986 

1843 

86.861 

86,022 

121.888 

1844 

28.217 

75,479 

103.696 

1845 

20389 

123,456 

152,746 

1846 

^•S 

97322 

111306 

ns 

15.fl^ 

106,197 

1213^ 

18398 

113354 

181347 

1849 

25371 

158375 

179.246 

1860 

117300 

290,948 

878052 

Total 

830381 

1354316 

1304346 

*  There  are  not  any  returns  obtainable  before  1889. 


Decrease  ooastwlN 
Increase  foreign 
Total  decrease 
Decrease  per  cent. 


Tona. 
-     621 


-  558 

-  2-44 


Increase  coastwise 
Do.    foreign 
otal  increase 
Inorease  per  cent. 


Tods. 

-  60391 

-  140304 

-  201,965 

-  168*89 


Years. 

Shipments 
Coastwise. 

Foreign. 

Total 
Shipments. 

1841 
1842 
1843 
1844 
1846 
1846 
1847 
1848 
1840 
1850 

Tons. 
24009 
29.688 
83328 

16,130 
18310 

Tons.                     Tons. 

482                         2434L 

U98                       30331 

1,288                       84311 

—                          16030 
800                        19312 

Total 

122314 

3,718                      U63SB 

Decrease  coastwise 
Incresse  foreign 
Toteldecrease 
^)Mgrease  per  cent. 


Tons. 


20-05 
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Lancaster  Shipments. 


Tmts. 

Shipments 

Shipments 

Total 

Coastwise. 

Foreign. 

Shipments. 

Tons. 

Tons. 

TMu. 

1819 

18.768 

866 

14^118 

1820 

18.082 

286 

18317 

1821 

184S6 

68 

^^ 

1822 

11.201 

180 

11390 

1828 

10.898 

64 

^^!S 

1824 

11.234 

48 

11377 

1826 

10384 

207 

11.001 

1886 

18,765 

18,766 

1827 

14,488 

78      . 

14316 

1828 

22.784 

206 

28302 

1820 

298 

298 

1880 

— 

422 

482 

Total 

188,786 

2307 

186302 

Tons. 
IncreMe  coastwise  10  yean  -  9,021 
Decrease  foreign  12  years    •  66 

Total  decrease  12  years     •         -   14391 
Decrease  per  cent       -       •        -848*127     * 

A  small  quantity  of  anthracite  Viever  eorceeding  60  chaldrons  is 
is  incittded  in  those  shipments. 


Years. 

Shipments 
Coastwise. 

Shipments 
Foreign. 

Total 
Shipments. 

1881 
18S2 
18S8 

1884 
1888 
1886 

im 

1888 
18S9 
1840 

Tons. 

18392     • 

14330 

2.794 
18.800 
18.436 

2461 

2370 

Tons. 
186 
441 
677 

1319 
480 

200 
644 

Tons. 
186 
441 

19379 

16340 

.        8.274 

18309 

18,636 

2.706 

2370 

Totals 

72.901 

8396 

76387 

• 

Years. 

Shipments 
Coastwise. 

Shipments 
Foreign. 

Total 
Shipments. 

1881 
1888 
1888 

1884 
1886 
1886 
1837 
1838 
1889 
1840 

Tons. 

846341 

864,096 
403382 
400>08 
89^^796 
489.188 
428379 

Tons. 
16,869 
17303 
17.187 

19306 
20.172 
28.190 
28.021 
22.616 
24318 

Tons. 
16360 

^ 

878,704 
423.604 

487.688 
422.819 
461304 
447,607 

Total 

8.770329 

106372 

2364301 

Increase  in  6  years  eoastwise 

Do.  do.      foreign 

Total  do.       increase 

Increase  per  cent. 


Tons. 
60381 

4,712 
78398 

1070 


Shipments 
Foreign. 


Total 
Shipments. 


Tons. 

Tons. 

Tens. 

1841 

461.370 

23,478 

474348 

1842 

801347 

19.106 

820368 

1848 

800346 

173»» 

818314 

1844, 

290.407 

12,734 

812.141 

1846 

848.807 

1.084 

849391 

1846 

826.668 

1.428 

828.096 

1847 

806346 

2.428 

811.269 

1848 

296366 

2314 

296.479 

1840 

880.496 

2.094 

882.589 

1850 

286308 

2,088 

288341 

Total 

8,109361 

8^960 

8384321 

Decrease  eoastwise 

Do.     foreign 
Total  decrease 
Decrease  per  cent 


Tons. 
214,662 

21.446 
286,007 

96-86 


Tens. 

Decrease  coastwise 

•       -   11,960 

Do.     foreign 

-      -       976 

Total  decrease 

•  18*986 

Decrease  per  cent. 

-     80*69 

Tears. 

Shipments 
Coastwise. 

Shipments 
Foreign. 

Total 

1841 
184i8 
1848 
ISM 
1845 
1840 
18«7 

Tons. 
1,791 

1^ 

944 

1,781 

8.764 

Tons. 
660 

1.042 
UO 
500 
278 
440 
888 
820 
90 

Tons. 
2,461 
8388 
2,786 
U44 
^099 
4^440 
^887 
6.618 
8,678 
8,764 

Total 

80387 

4.478 

84.760 

Maryport  Shipments  from  1842  to  1850. 


Years. 


Shipments 
Coastwise. 


Shipments 
Foreign. 


Total 
Shipments. 


Increase  coastwise 
Decrease  foreign 
,  Total  increase 
Increase  per  cent 


Tons. 

-   1,878 

>      670 

1,408 

67*24 


Appendix  No.  51. 

CUMBERLAND  COALFIELD. 

Whetbhaven  Shipments. 


Tears. 

Shimnmila 

Shipvents 

Total 

Coastwise. 

Fo!5pL 

ShipmenlB. 

Tons. 

Tons. 

Tons. 

1810 

248306 

18,481 

266b066 

1890 

2481068 

11302 

288388 

1821 

186.484 

11312 

107,486 

1882 

280324 

12360 

888^084 

1888 

281621 

18.108 

207320 

1884 

284A22 

18,108 

207380 

1826 

274146 

18322 

887368 

1886 

281.770 

14,166 

296^966 

1887 

296364 

11382 

887346 

1828 

2061O06 

10,467 

2n,418 

1820 

.«. 

18,160 

13.160 

1880 

— 

16,040 

16^040 

Total 

168346 

8.767364 

Tons' 

Tons. 

Tons. 

1886 

— 

— 

— 

1886 

—m 

M. 

..• 

1887 

•— 

— 

_ 

1888 

— 

... 

— 

1880 

— 

-.- 

— 

1840 

— 

.. 

— 

1841 

m^ 

» 

— 

1842 

141.391 

8.908 

146394 

1848 

124.700 

2,469 

127,189 

1844 

162.038 

1388 

168396 

1846 

188340 

90 

188319 

1846 

218388 

322 

819^60 

1847 

196,160 

1,176 

196386 

1840 

188380 

1418 

184367 

1848 

107.061 

1,000 

196361 

1860 

190,640 

1348 

191388 

Total 

1396,616 

:i2.979 

1,600304 

No  returns  earlier  than  1842  can  be  found. 
Tons. 
Increase  coastwise  -   40340 

Decrease  foreign  ...     2,660 

Total  increase        -  -  •   46380 

Increase  per  cent.       -      -      -    82*06 


Appendix  No.  62. 

YORKSHIRE  COALFIELD. 

Gainsborough  Shipments. 


Tons. 

Increase  in  loryears  coastwise        24361 

Do.     in  12  years  foreign       -     2,600 

In  10  years  total  increase    -       -    21377 

^crease  per  cent         -  -     8*84 


Yean. 

Shipments 

Shipments 

Total 

Coastwise. 

jroroign. 

Shipments. 

Tons. 

Tonft 

Tons. 

1886 

_ 

— 

1886 

— 

.^ 

.^ 

1887 

'^- 

.... 

... 

1888 

— 

.— 

... 

1880 

— 

«.. 

•^ 

1840 

— 

•> 

_< 

1841 

2367 

1368 

4026 

1842 
1848 

liUS 

608 

2.180 
10,122 

1844 

12,876 

828 

12.697 

1846 

4,788 

•     116 

4397 

1846 

2386 

170 

2308 

1847 

6.480 

36 

6316 

1846 

?'Si 

82 

8348 

1840 

8,688 

^ 

8388 

1860 

7317 

•^ 

7317 

Total 

60,212 

2386 

16^747 

Increase  coastwise 
Decrease  foreign     • 
Total  increase 
Increase  per  cent. 


Tods. 

•  4960 

•  1386 
-    8^784 

•  90-27 


Tt  4 
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SCABBOBOUGH  SHIPMENTS. 


Teurs. 

ShipmeutB 
Coaatidro. 

1889 
1840 
1841 

Tone. 

— 

ToUd 

"" 

Shipmentii  Total 

Foreign.        I      Shipmenti. 


Toni. 

TOBI. 

80 

80 

55 

65 

15 

16 

'1      i. 

100 

Hull  and  Gk)OLK  Shipments. 


Tears. 


Shipments 
GoMtwise. 


Shipments 
Foreign. 


Total 
Shipmentn. 


Tons. 

Tons. 

Tons. 

1819 

114M6 

2,240 

13.496 

1820 

18,834 

264 

19,068 

1821 

19,900 

483 

20,383 

1822 

27,888 

288 

28,176 

182S 

25,956 

196 

26,161 

18^4 

22,712 

881 

23,696 

1825 

19,081 

558 

^••5S 

182a 

18,999 

278 

19,272 

1827 

26,829 

294 

26,123 

1828 

40,467 

1.090 

41,607 

1829 

— 

1,629 

1,629 

1880 

— 

8.474 

3,474 

Total 

230,861 

11.669 

242,680 

Increase  in  10  years  coastwise 

Do.     foreign  in  12  yeard 
Total  increase  in  10  years 
Increase  per  cent 


Tons. 

•29,221 

1,225 

28,062 

207-94 


Hull  Shipments  of  Coal. 
(Goole  is  separated  from  Hull  after  this  date.) 


GooLs  Shipments.* 


Years. 

CoastwiM. 

Shipments 
Foreign. 

BhipiDeDtiL 

1888 
1820 
1680 
1681 
1882 
1883 
1884 
1885 
1636 
1887 
1838 
1839 
1840 

Tons. 

116»087 

12M46 
108;W7 
9^000 

132,475 
146;i76 

Tons. 

4^ 
3.480 
4^166 
8,660 

1,899 
2,910 
4,749 
41M 
4302 
3,026 

Tool 

in 

\m 

4aM 

ii:j«7 

128^ 
111,107 

92.W5 
187.277 
140^ 

Total 

806,442 

36,041 

8tt,«$ 

*  Preirious  to  this  date  the  retains  ibr  Goole  an  ainmfliatcd  with  tboie 
of  Hull. 


Increase  in  6  years  coastwise 

(Do.)  do.     foreign 

Total  do.     increase 

Increaae  per  ceotw 


TonsL 

24^981 

■    1.127 

6,068 

2112 


Years. 

Shipments 

Shipments 

Totel 

Coastwise. 

Foreign. 

Shipmeati. 

Tons. 

Tons. 

^ 

1841 

164,283 

2327 

187.U0 

I84L' 

158.776 

8365 

16U41 

1848 

176,735 

1,488 

1773SS 

1844 

219,878 

2.521 

mm 

1846 

172,714 

6.451 

179,166 

1846 

135319 

6314 

148.48S 

1847 

144,728 

2322 

1417,046 

1648 

148,979 

1.193 

146.172 

1840 

119.823 

2.078 

121301 

1860 

144,968 

2.454 

147,422 

Total 

1,670,198 

80323 

1.800321 

Decrease  coastwise 

(Do.)    foreign 
Total  decreaae 
Decrease  per  oent   • 


Tons. 
9316 

37S 
9,888 

618 


Years. 


1831 
1882 
1883 
1834 
1886 
1836 
1887 
1838 
1839 
1840 

Total 


Shipments 
Ooastwise. 


Tons. 


9376 

7,752 
11,431 
10397 
11381 
18385 
12.9^ 


Shipments 
Foreign. 


Tons. 
2,789 
6.386 
7,463 

10,078 
I  15,642 

'  6,225 

14,510 
28,426 
29349 


Total 
Shipments. 


78,004 


Tons. 
8,786 
6396 

17^ 

17330 
27.076 
17,122 
26301 
41.711 
42318 


120,880 


196374 


Tons. 

Increase  in  6  years  coastwise      •   5,217 

Do.     foreign  -       -       -  19371 

Total  increase        -  -  -  24,488 

Increase  per  cent.  -187*34 


Years. 

Shipments 
Ooastwise. 

Slupments 
Foreign. 

Total 
Shipments. 

1841 
1848 
1848 
1844 
1846 
1846 
1847 
1848 
1840 
1850 

T^DS. 

7396 
18368 
21391 
27376 
18346 

8.482 

7389 
11329 

9313 
12,776 

Tons. 
87.924 
417314 
48367 
46,400 
48.789 
48,442 
41,741 
46^38 
48,089 
60317 

Tons. 
46.160 
60386 
64348 
78.076 
61.085 
56,984 
49,630 
07367 
67368 
78393 

Total 

187309 

481361 

600370 

luorease  in  10  years  coastwise 

(Do.)    foreign 
Total  inorease 
Increase  per  cent. 


Tons. 
'   5360 

28388 
-98.448 

68*00 


Grimsby  Shipments. 


Yean. 


1819 
1820 
1822 
1828 
1824 
1825 
1826 
1827 


Total 


1886 
1886 
1837 
1888 
1889 
1840 

Total 


Shipments 
Coastwise. 

Shipments 
Foreign. 

Total 
Shipments. 

Tons. 
246 

46 

108 
316 

Tons.                     Tods. 
196             1              488 
100            <              116 
16                             16 

—  46 
257             ,               2S7 

3                             106 

-  1               SM 

710 

672             ,            1388 

88 

286                             886 
HI                             HI 
20                           m 
419                             68B 
617             i               617 

83 

1368 

1386 

Inersaae  foreign  • 
Total  inorease  - 
Innrease  per  pent 


Tons. 
881 


119M 


Years.      - 

Shipnento 

TdUI 

OMBtwise. 

Foreign. 

Shipments. 

Tons. 

Tons. 

Tons. 

1841 

462 

221 

888 

1848 

406 

1306 

a3u 

1848 

744 

1,736 

9^09 

1844 

606 

286 

1846 

174 

148 

S88 

1846 

— 

400 

480 

1847 

— . 

428 

488 

1848 

— 

— 

1840 

— 

746 

746 

1860 

388 

1388 

1361 

Total 

2,709 

,m 

1«381 

Decrease  eoastwiaa 
Increase  foreign  - 
Total  increase 
Increase  per  cent. 


Tons. 

138 

1,418 

1.S78 

187-12 
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Appbnbdc  No.  68. 
SCOTCH  COALFIELD. 
Glasgow  SmPKENTs. 


lean. 

Shipments 
CkMMtwise. 

Shipments 
Poreifni. 

Total 
Shipments. 

I8S0 
1831 
1832 
1833 
1834 
1836 
1886 
1887 
1888 
1839 
1840 

Tons. 

79!6S1 

77^18 
72;854 
06,128 
86.188 
101,088 
87.119 

Tons. 
8,167 
8,686 
1.494 
5.247 

7.409 
8W 
8,178 
10.707 
20,788 
25426 

Tons. 
8.167* 
8.6S6t 
1*404 

8W8J 

85.882 
80.760 
09306 
96.890 
121.771 
112.245 

Total 

570406 

89.822 

660.428 

Inorosae  in  six  years  c 

Do.  do.      foraig;n 

Total  in  six  yean  increase  • 
Increase  percent.  • 
*  Includmg  89  tons  of  culm, 
t  Inohiding  28  tons  of  cuhn. 
t  Inelndlng  25  tons  of  culm. 


Tons. 
9;B06 
17.657 
26,868 
81*46 


Years. 

Shipments 

Total 

Coastwise. 

Poreign. 

Shipments. 

Tons. 

Tons. 

Tons. 

1841 

76,288 

2S»788 

104^021 

1842 

54^021 

88414 

87435 

1848 

69486 

26^1 

86,866 

1844 

64.900 

28,017 

87.926 

1845 

6(^5 

29,876 

96.851 

1848 

64,902 

81,05 

96.517 

1847 

56,666 

29.470 

86,186 

1848 

60,419 

27.485 

86.904 

'^ 

78.654 

42.421 

121.076 

71,122 

87.184 

108,806 

Total 

651,090 

900.146 

990,286 

Atb  SmpxsNTS. 


Tears. 

Shipments 
Coastwise. 

Shipments 
Foreign. 

Total 
Shipments. 

18SS 
1884 
1886 
1886 
1887 
1888 
1889 
1840 

Tons. 
46.428 

53,482 
43,922 
53,187 
58,537 
78.467 
01.196 

Tons. 
259 

m 

244 

607 
151 
442 

Tons. 
40^ 

64.021 
44^166 
68.187 
54bl84 
78.608 
91.688 

Total        . 

416.108 

2.282 

417.886 

Tons. 

Increase  coastwise 

-    87,764 

Decrease  foreign     - 

147 

Totalincroase     • 

-    87.617 

Increase  p^  cent.  - 

•     68*68 

Decrease  ooaslwise 
Increase  foreign  - 
Total  Incrsaae    • 
Increase  per  cent. 


Tons. 
4416 
8.401 


4-11 


Irvine  Shipments. 


Tears. 

Shipments 
Coastwise. 

Shipments 
Foreign. 

Total 

1880 
18S1 
1888 
1888 
1884 
188S 
1886 
1887 
18S8 
1890 
1A40 

Tons. 

116.844 

147.040 
186,161 
187,522 
198,474 
248,417 
252.976 

Tons. 
5,847 
6.147 
6,451 
5.770 

sm 

7.585 
10,505 
14^561 
19,224 
19.126 

Tons. 
6.847 
6.147 
6.461 
122.614 

150427 
198,696 
198,027 
218.025 
207.641 
272,102 

Total 

1.887,448 

98,284 

1.485,677 

Increase  coastwise 
Do.     foreign  - 
Total  increase    - 
Increase  per  cent. 


Tons. 
105.927 

16,048 
121.975 

81*24 


Yeva. 

Shipments 

Shipments 

Ibtal 

Coastwise. 

Foreign. 

Shipments. 

Tons. 

Tons. 

.      Tons. 

1841 

191.254 

84JW7 

22^761 

1842 

185,888 

41.502 

227.425 

1843 

169.542 

25.180 

104^681 

1844 

125^ 

46.415 

281.795 

1845 

179,980 

85,406 

215,888 

1846 

177.685 

14^8 

192.017 

1847 

161,985 

204S01 

191.426 

184B 

221308 

48.808 

270.201 

1849 

188.782 

71.008 

250348 

1800 

191.420 

7^667 

264^067 

Total 

1.853,654 

419,070 

2.272324 

Increase  coastwise 
Do.     foreign  - 
Total  increase    • 
Increase  per  cent 


Tons. 
166 
88,180 
88326 
16*07 


Years. 

Shipments 

Total 

Coastwise. 

Foreign. 

Shipments. 

Tons. 

Tons. 

Tons. 

1841 

81,978 

3.885 

85358 

184fi 

81386 

1.088 

82308 

1848 

71,015 

874 

71.880 

1844          ( 

78,785 

1,088 

74323 

1846 

81321 

871 

81302 

1846 

71388 

888 

71,071 

1847 

61.689 

608 

62302 

1848 

75,145 

821 

75.006 

1849 

78,089 

806 

78365 

1850 

70,780 

1384 

72364 

Total 

741316 

10302 

755;508 

Decrease  coastwise 
Do.     foreign     - 
Total  decrease     - 
Decrease  per  cent.  • 


Tons. 

-  11498 

-  1.901 

-  18,094 

-  15*84 


Gbeenook  Shipments. 


Yean. 

Shipmento 

Shipm^its. 

Total 

Coastwise. 

Foreign. 

Shipmenti. 

Tons. 

Tons. 

Tons. 

1880 

•— 

12.102 

12.102 

1831 

— 

H754 

14.754 

1882 

— 

16322 

16.522 

1888 

611 

15368 

15374 

1884 

__ 

.— 

.^ 

1885 

685 

18,998 

14388 

1886 

461 

12,787 

1M48 

1887 

056 

14367 

16318 

1888 

130 

16396 

16,728 

1880 

^•2S 

16.0U 

17.400 

1840 

782 

27312 

88,004 

Total 

4304 

100,204 

166368 

Increase  coastwise 

Do.     foreign     • 
Total  Increase 
Increase  per  cent.  • 


Tons. 
247 

-  18314 
•    18301 

-  08*81 


Years. 

Shipmento 

Shipmento 

Total    . 

Coastwise. 

Foreign. 

Tons. 

Tons. 

Tons. 

1841  . 

1.076 

29317 

80.588 

1848 

200 

28.168 

23377 

1848 

444 

173*7 

18.001 

1844 

807 

17318 

18,626 

1845 

668 

28318 

28380 

1846 

217 

16308 

17.025 

1847 

185 

24386 

84,480 

1848 

461 

28364 

24,026 

1849 

805 

28340 

22.846' 

1860 

623 

20.769 

21382 

Total 

4385 

819,474 

224360 

Decrease  coastwise 

Do.     forei^pi 
Total  decrease     « 
Decrease  per  cent  - 


Tons. 
468 

8^768 
9311 
80*10 


18483.      Vol  m. 


Uu 
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Shipments 

Shipments 

Total 

YeiM, 

GoiiBtwise. 

Foreign. 

ShipmMts. 

Tons. 

Tons. 

Tons. 

i^ 

1*670 

1.670 

1888 

— 

4,750 

4.750 

1888 

66,570 

4.668 

70,2«B 

1894 

— 

— 

— 

1885- 

76,676 

5,109-  ' 

81.784  . 

1886 

61,496 

4,688 

66,188 

1887 

54,fli76 

6,204 

60,780 

1888 

•     7^875 

10.778 

85,663 

1889    . 

■S:S! 

11.161 

80,634 

1840 

10,767 

•92,487      ' 

Total 

484274 

61.758 

546^082 

IncTMse  coastwise 

Do.     foreign 
Total  indrease.     - 
Increase  per  cent. 


TOBSk 

-  5,025 

-  6,668 

-  10.688 
-    31-60 


Tears. 

Shipments 

Shipments 

Total 

Coastwise. 

Foreign. 

Shipments. 

Tons. 

Tons. 

Tons. 

1841 

6,405 

268 

6.758 

lS4fi 

6,770 

696 

7,866 

1848 

8.677 

2,109 

10,786 

1844 

14,888 

10,012 

24,944 

1846 

4,979 

11,794 

16,988 

1846 

4,568 

7,588 

12,100 

1819 

8,788 

7,688 

nw 

1848 

4.066 

19,119 

28,185 

1840 

4.838 

19,066 

28,806 

1850 

74H2 

19,181 

26yS78 

Total 

66,194 

97.938 

168,132 

Incresse  coastwise 

1)0.  ■    foreign     • 
Total  increase 
Increase  per  cent. 


Tons. 
7^ 


19/16 
a9iF24 


BORBOWSTONESS  ShIPMKNTS. 


Tears. 

Coastwise. 

Shipments 

Foreign, 

Total 
Shipments. 

1880 
1881 

\^ 
\Z 

1840 

Tons. 

108^322 

110.616        -^ 
107,382 
05.678 
116,801 
126,188 
180,608  • 

Tons. 
15,844    . 
28,180 
;      21.872 
2Mfl7t 

28.640 
22368 
18.619 
23,181 
88.029 
89,839 

Tons. 
16;J44» 

^. 

182,740, 
15^256. 

180.200 : 

114,297 
188,482; 
169,212 
169A>47 

ToiMl 

794,040 

.     244,949 

1,088.989 

*  Including  188  tons  of  calm, 
t  Including  210  tons  of  culm. 
X  .Including  820  tons  of  cuhn. 

Inerewe  tn  six  years  coastwise 

Bo.  do.  foreign 
Total  in  six  years  increase - 
Increase  per  cent. 


1^)ns. 
19,992 
16,690 
85,691 
26*58 


T^ars. 

Shipments 

Shipments 

Total 

Coastwise. 

Foreign. 

1 

Shipments. 

Tons. 

Tons. 

.      Tons,. 

1841 

118388 

;      61.128 

;    174,481       • 

1812 

104,200 

.      61.698 

168,886 

1848 

91,174 

69,600 

160,79* 

1844 

118.608 

98.266 

211,968 

1845 

67,656 

78,666 

141311 

1846 

69.9;M 

64,907 

.    124.861 

1847 

66,642 

44,14S 

100,790 

1848 

66,912 

67,821 

118,78» 

1840 

46,976 

61,696 

108,688 

1860 

46386 

70306 

116391 

Total 

761^28 

660,912 

1,422,486 

Decrease  oosstlrise 
Increase  fdreign     • 
Decrease  total     - 
Deorekse  per  oo&t.  ' 


-      83fi8. 


KD«^ULi»t  Sgyjuami 

Tears. 

Shipments* 
CoastifiSQ. 

Shipments 
Fowigiv 

ffliipnwnii. 

Tons. 

Tons. 

Tom. 

1890 

— 

236Q 

vn 

18S1 

— 

6360 

6360 

1882 

-.    • 

8»280 

8JM 

1888 

87.761 

5310 

4B/m 

1884 

- 

— 

- 

1886 

47,049 

4667 

61304 

1896 

46,710 

637P 

Sim 

188 

68,092 

6,786 

78327 

1888 

60,720          1            8371, 

mm 

1880 

48360                        7488 

HOW 

1840 

52362                      1(^6 

1 

6S.187 

Total 

420300 

.     61366 

480300 

Increase  in  6  yean  coastwise  -  6318' 

Do.          do.      ftireign  -  6318 

Total           do.       increaae  -  11381 

Increase  per  eent.  -  -  22*84 


Tears. 

Shipments 
Coastwise.' 

Foretgn, 

Totel 
Shxpmtnti. 

Tons. 

Tons. 

Tons. 

1841.. 

57,160 

15,740 

7S.W 

1842 

47,677 

18,196l 

6537* 

1848    . 

89,987 

17382 

67.M0 

1844 

68340    .< 

8043*.. 

88385 

1846 

46406 

20.77» 

65384 

'           1846 

401^80 

M368 

66446 

1847 

45444  - 

I73ii 

68367 

1848 

88,660 

29329 

67380 

1840 

86,480 

41398 

77,497 

1860 

M^WeH  :.. 

.  Mm 

8i»a 

Total 

466,672 

258388 

700360 

'  Decresse  coastwise 
Increase  foreign 
Total  increaso 
Increase  per  cent. 


Tons. 

-  183S4 
-•*■  80,660 

-  18,085 

-  16*60 


LiitTH  Shipments. 


Tears. 

Shipments 
Coastwise. 

Shipmente 
Foreign. 

Tots] 
Shipments. 

Tons. 

Tods. 

Tons. 

1880 

— 

aL87« 

-  21872' 

1881 

- 

6307 

6367 

1882 

- 

<        6,618 

631<s 

1888 

i93«r 

73B7 

27374 

1834 

~ 

- 

1886 

48.774 

7311 

61385 

1886 

29.741  ) 

9364 

8M» 

1987 

21327 

9.287 

80.714 

1888 

2^040 

1032B 

843a» 

1830 

80,400 

18366 

4S3ft 

1840 

26307 

17368 

Mjm 

'       Total 

198,996 

94,788 

»6,m 

*  106  tons  <X  oolminobidod. 

Decrease  in  Oyears  coastwise     - 
Increase       do.      finreign 
Total  do.      deoraue 

Decrease  per  cent 


Tons. 
18,767 
10,441 
8326 
16*28 

..V 
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Twi.' 

.  ShipmoatB 
GoMtviie. 

ahipments 
Foi^elgii. 

•    Total 
Sh^^ents. 

1811 
IMS 
1848 
184* 
18tf 
1846 
1847 
1848 
1849 
18fi0 

Tans- 
1^178 
15.710 
ll.«12 

\^ 
8.822 
6,482 
1.264 
1,240 
2.J$S 

Tons. 

ao.704 

10.807 

0.027 

16.668 

0.721 

8,166 

6.478 

15.384 

20.011 

11.660 

Tons. 
88.072 
26,116 
21.880 
88,686 
18.662 
16.887 
11.070 
16348 
22.160 
18348 

Total        - 

01.080 

128.009 

220028 

Jjoenub  gauitwiae 

Bo.     nreign 
aSotal  dMreasa 
Decrease  per  cent. 


Tons. 
1536S 

0444 
26420 

64*417 


DUKDKB  ShIPIDSNTS. 

• 

Shipments 

Shipments 

Total 

Yean. 

Coastwise. 

Foreign. 

Shipments. 

Tons. 

Tons. 

Tons. 

1830 

447 

.447 

18S1 



723 

728 

^ 

•'27 

^ 

1310 
870 

1884 

— 

— 

— 

1886 

1               766 

766 

1886 

-                             657 

667 

1887 

-                      !» 

460 

1888 

100               1                724 

014 

1880 

844             -^814 
-             T           1.000 

1368    — 

1840 

1300 

Total 

m                           7360 

8381 

Tears. 

fikipaients 

Coastwise. 

Foreign. 

Total 
SMpments. 

Tons. 

Tons. 

Tons. 

1841 

4^685 

4386 

1842 

— 

2306 

2.806 

1848 

^. 

2.722 

9.722. 

1844 

— 

1,714  . 

1,714 

''  1846 

— 

1.686 

1.686 

1846 

•^ 

1.606 

1.606 

'   1847 

-_ 

828 

828  - 

1848 

— 

1.509 

1.609 

1840 

— . 

0.762 

0,762 

1860 

— 

18.782 

18.782 

Total 

— 

41.040 

41.040 

Increase  foreign 
Total  increase 
Increase  per  cent. 


Tons. 
0,247 
0347 

203*00 


Tons. 

Increase  in  6  yean  coastwise  144 

Do.         do.       foreign  884 

Total  do.      increase  478 

Increase  per  cent. .        -  -   68*48 


Alloa  SHiPMiUNTs. 

Years. 

Shipments      I      Shipments      | 

Total 

CoiEstwise.      1 

Foreign.        | 

Shipments. 

Tons. 

Tons. 

Tons. 

1841 

80374 

12.28& 

0830O 

vm 

184S 

^ 

.    0.010 
14321 

'   10?;^        * 

■     1844 

100.682 

20,096 

180.678 

1S45 

74305 

26306     . 

100,001 

1846 

88^606 

16,104 

44,712 

1847 

80.668 

12366 

52.U84 

1848 

40.086 

23,086 

68422 

1840 

40.001 

82.411 

7t602 

1880 

84346 

88.708 

68361 

Total 

606.778 

200.000 

806,768 

Deoresso  coastwise 
Increase  foreign 
Total  decrease 
Decrease  per  cent. 


Tons. 

-  46,488 

-  81.470 

-  24368 

-  26-77 


Shiphbnts  from  the  sxallkr  Ports  of  BcoTLAim. 


Port  Gulbgow.     , 

Abbsoaih. 

Moin 

Shipments 
Coastwise. 

SOBS. 

Pbbth. 

Ywrs. 

Shipments 
Coastwise. 

Shipments 
Fwteign. 

Shipments 
Coastwise. 

Shipments 
Foreign. 

Shipments 
Coastwise. 

Shipments 
Foreign. 

«!«• 

Shipments 
Coastwise. 

Shipments 
Foreign. 

1885 

1836 
18S7 
1888 
1880 
1840 

Tons. 
14 

i 

Tons. 
4336 
8.006 
0388 
4,067 
8,768 
4ijm 

Tons. 

Tons. 



Tons. 

Tons. 
80 

60 
76 
180 
100 

Tons. 

Tons. 

100 

14 

84 

80 

Tons. 

Tons. 

Total       - 

128 

8I48O 

— 

-• 

— 

886 

— 

158 

— 

— 

{continued) 

^ 

_    . 

Oaxpbbltowh. 

DTTlfVBnS. 

SCOlUrDWJLT. 

Knx- 

WA£L. 

Sh^ 
ments 
Foreign. 

Ship- 
ments 
Foreign. 

LSBWICX. 

Ship- 
ments 
Foreign. 

STBUr- 

BABB. 

Ship- 
ments 
Foreign. 

Wl<«. 

s"hi^ 

ments 
Foreign. 

BBSS. 

Years; 

Shipments 
Coastwise. 

Shipments 
Foreign. 

Shipments. 
Coastwise. 

Ship-' 
Foreign. 

ShimaiBts 
Coastwise. 

Ship- 
ments 
ForeiffLT 

Ship- 
ments 
Foreign. 

1836 
1886 
1887 
1888 
1880 
1840 

Tons. 

160 

678 

1300 

1.704 

Tons. 
40 

Tons. 

Tons. 
•     4 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 
100 

Tons. 

Tons. 

Total       - 

4310 

40 

— 

4 

— 

—    - 

— 

— 

— 

100 

— 

— 

Total  Shipments. 

Torn. 

1836 

.            . 

• 

-     4^66 

1886 

• 

• 

-    ^8.014 

1887 

, ' 

m 

-    10.168 

1888 

. 

• 

-      5388 

1880 

. 

m 

-      4766 

1840 

- 

- 

-     6.788 

Inareas4co«stwise    • 

Tons. 
-   1,780 

Decrease  foreign 

-      181 

Total  increase 

*   1389 

Inorease  per  osnt. 

-  81*05 

Total 


86367 


(convhmm) 


PoBT  Glasgow. 

ABBBOi^TH. 

ABBBmflB. 

MOHTBOSB.                1 

Pbbth. 

Years. 

ShfpmentB 

Shipments 

Shipments 

Shipments  ' 

Shipments. 

Shipments 

Shipments 

8fai!»Mllt8 

Shipments 

Coastwise. 

Foreign. 

Coastwise. 

Foreign. 

Coastwise. 

Foreign. 

Coastwise. 

Foreign. 

Coastwise. 

Foreign. 

Tons. 

Tons. 

Tons. 

I\>n8. 

:  Tfona. 

TOJUL 

"■  Ttons. 

Tons. 

Tons. 

Tons. 

1841 

460 

4,104 

— 

— 

'— 

240 

74 

»■ 

1848 

43O8 

— 

«p- 

•^ 

— . 

— 

140 

.— 

— 

1843 

.^ 

4jiyn 

— 

.   .. 

86 

.. 

40   ' 

— . 

-—. 

1844 

_ 

6376 

— 

116 

— 

284 

•70 

.«• 

—^ 

1846 

— 

6388 

— 

17    - 

>.« 

~> 

_ 

— 

«. 

1846 

320 

4.478 

— 

868 

_ 

401 

.i.  • 

.. 

.» 

~ 

1847 

180 

6418 

-— ' 

107 

— 

166 

_ 

.^ 

^> 

— 

1846 

—. 

10.100 

— 

40 

— 

680 

1 

— 

— 

... 

1840 

.m. 

8,687 

— 

— 

«-. 

200 



— 

^. 

— • 

1860 

6W 

.0.279 

— 

64 

— 

160 

— 

184 

— 

— 

Total       . 

13W 

68,404 

— 

006 

36 

,   2410 

.  40 

477 

- 

(COWttlMWO 


Uu2 
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Btosvowat. 

KISK- 
▼ALL. 

ments 
Foreign. 

PSTBB^ 
HXAX>. 

Ship, 
ments 
Foreign. 

LsawiCK. 

Ship- 
ments 
Foreign.; 

Bteah. 

Ship- 
ments 
Foreign. 

Wick. 

Ship. 
meDts 
FureigiL 

Iimi- 
Hsas. 

T<»n. 

ShipmentB 
Ooastwiflo. 

Sliilimeiiti 
Foreign. 

Shipmento 
CoMrtiwiM. 

Ship. 

mento 

Foreign. 

Shipments 
Coutwise. 

Ship, 
ments 
Foreign. 

VMOtS 

Foieign. 

1841 
1842 
1848 
1844 
1846 
1846 
1847 
1848 
1840 
1860 

604 
846 

m 

79 
81 

1Y>I18. 

TODfl. 

S48 
166 

Tons. 

28 
8 

Tons. 
68 

Tons. 
116 

Tons. 

Tons. 

Tons. 

Tons. 
80 

SO 

|l  1  1  1  11  1  1  1  I 

Tons. 

Total       - 

1,996 

— 

386 

26 

62 

116 

— 

— 

— 

60 

1       - 

- 

Total  Shipments. 


1841 
1848 
1846 
1844 
1846 
1846 


Tons. 
6,798 
4^009 
4^744 
6324 
6349 
6,652 


1847 
1846 
3849 
1880 


Total 


Tons. 

6360 
10.788 

8378 
10364 

71,186 


Decrease  ooMtwise 
Increase  fbreign     . 
Total  increase     - 
Increase  per  cent.  - 


Toot. 

768 

6464 

8371 

76'tf 


Appendix  No.  54. 


Account  of  Scotch  and  English  Ck>al8  imported  at  Leith,  Dundee,  and  Perth,  from  the  Year  1801  to  1821 

inclasive. 


Lbith. 

Total 
Lbith. 

DUITDBB. 

TOTJLL 
DVHDBB. 

Pebth. 

Total 
Pbbth. 

Grabs 
Total. 

Oraa) 
Total. 

Years. 

Scotch. 

English. 

Both  Kinds. 

Scotch.  1  English. 

Both  Kinds. 

Scotch. 

English. 

Both  Kinds. 

Scotch. 

Bn^fadL 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

1801     - 

27472 

1.467 

28.629 

16.748 

5000 

21348 

22,098 

5.951 

28,044 

66308 

ItM 

1802 

27,682 

1,286 

28.917 

16384 

6380 

22,914 

26*091 

8»759 

88360 

09307 

163M 

1808     . 

88,184 

2364 

86306 

16.708 

7360 

24,668 

20,626 

12372 

88397 

70367 

2S,1M 

1804 

86,420 

8370 

89,790 

14024 

8.740 

22364 

86,046 

18.798 

48.888 

86389 

26,908 

1806      . 

87380 

2,768 

40398 

15368 

0.920 

25.588 

24,681 

15317 

89398 

78379 

273M 

1806 

-  40364 

2319 

♦^W 

18,810 

9.900 

23,710 

24.089 

16,806 

89,846 

78385 

2B32B 

1807     - 

43328 

6347 

48.776 

15360 

11360 

27310 

24,166 

18.408 

42374 

SS3U 

1806 

64382 

7374 

62306 

18.680 

18320 

27300 

23,770* 

29,036 

623061 

92382 

6Q30S 

1809     - 

43,061 

6,406 

49,467 

18.718 

18.080 

97.798 

28374 

27,015 

50.689 

79358 

48,501 

1810 

48,779 

8387 

62,066 

11330 

18340 

26370 

28377i 

24.996 

483794 

78386 

47.112 

1811      . 

47.000 

6,062 

58.052 

11,146 

14.400 

26346 

16,076 

22320 

88396 

74320 

42372 

1812 

40386 

9,760 

60,686 

10,050 

17300 

27350 

18.794* 

U640 

82,464* 

78.790 

42.190 

1818     - 

41.187 

9.464 

50311 

10,060 

12.600 

22,660 

17,408 

11380 

28388 

68^686 

463M 

1814 

88,261 

7.607 

45,858 

14,760 

16320 

29.980 

22.205 

15,047i 

87362* 
89,778* 

75326 

S73M 

1815     . 

82.286 

9346 

41380 

12,460 

16.040 

28,490 

24381 

15,547i 

08316 

80382 

1816 

87.101 

10,918 

48.019 

11,017 

8S330 

28,158 

15.615 

88,773 

71376 

48.756 

1817      - 

42326 

9.660 

62385 

— 

— 

— 

21,050 

14,775 

86326 

1818 

42,423 

11.189 

68.662 

— 

•^ 

— 

19,291 

16,606f 

85,797* 

— 

— 

1819     - 

44,128 

10387 

54,465 

— 

—' 

— 

19,188 

21.147 

40335 

— 

— 

1820 

40.072 

12.661 

62.638 

— 

— 

— 

18382 

18,488* 

86.720* 

— 

— 

1821      .          -          • 

41354 

10,729* 

51.988i 

~~ 

"~ 

"~* 

~~ 

•"" 

— 

Appendix,  Table  No.  54a. 
Forth  Coals. 

Best  great  coal,  present  advanced  pricee^  s.    d, 
viz.,  St.  David'8         -  -  -  17    6 

Average  freight  2$.  6d.  per  ton,  per  chal- 
der         -  -  -  --69 


Second   great   coal,    preeent   adoaneed 

price8  -  -  -  -  15  9 

Freight       -  -  -  -        -    6  9 

Best  round  or  metable  coal,  preeent  ad- 
vanced pricee,  viz.,  St.  David'8           -  15  6 
Freight       -          -           -           -       -    6  9 

Second  round  or  metable  coal,  advanced 

price6  -  -  -    '        -  13  6 

Freight  -        .        -  -  -    6  9 

Slack  or  omall  coal,  best  ditto  for  lime- 
burning,  advanced  prices         -            -    9  5} 
Fifeight         - 6  9 


s.  d. 


24    3 


22    6 


22    3 


20    3 


16    2i 


Comparative  Table  of  the  Price  of  English  and 
Scots  Coal  in  the  Firth  of  Forth  and  Tay. 


Best- 
Second 
Third 

Slack 


Newcastle. 


In  the  Forth. 


9.  d, 

35  6 

33  6 

32  6 

29  6 


Forth. 


In  the  Forth, 


f .  d. 

24  3 

22  6 

22  3 

16  2* 


Newcastle. 


In  the  Tay. 


35  6 

33  6 

32  6 

29  6 


Forth. 
In  the  Tay. 


f.  d 

28  3 

26  6 

26  3 

18  8j^ 


It  has  been  likewise  thought  proper  to  give  a  table  of  the 
prices  of  English  and  Forth  coals  at  Aberdeen,  where  the 
freights  from  the  Forth,  and  from  Newcastle  and  Sunder- 
land may  be  suppoeed  to  be  much  about  a  par. 


Newcastle. 
At  Abeideen. 

Forth. 
At  Aberdeen. 

Best  - 

Second    -       -       - 

Third 

Slack       -       .       . 

s.    d. 
35    6 
83    6 
32    6 
29    6 

s.    d 
31    0 
£9    3 

29    0 
22  11* 

Newcastle. 


Culross. 


8. 

d. 

.  46 

6 

-  33 

6 

-  32 

6 

-29 

6 

s. 

d. 

- 

. 

16 

2J 

. 

6 

9 

Best 
Second 
Third 
Slack 


Best 
Freight 

Second 
Freight 

Third 
Freight 

Slack 
Freight 


Newcastle  and  Culross  coals,  Forth  of  Tay : 

Newcastle. 
a.    d. 
Best         -  -  -         -    35    6 

Second 33    6 

Third 32    6 

SUck  ...  -    29    6 


- 

15 
6 

0 
9 

- 

13 
6 

6 
9 

- 

9 
6 

5i 
9 

22  lU 


21    9 


20    3 


16   2i 


Culross. 
a.  rf. 
26  lU 
25  9 
24  3 
20    2i 


Newcastle  and  Culross  Coals  delivered  at  Aberdeen,  &c. 

Best  -  •  -  -  35  6  29    8i 

Second      -            -            -  -  33  6  28    6 

Third  -  -  -  -  32  6  27    0 

Slack       .  -  -  -  29  6  22  Hi 
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AppBNDiXy  Tablb  No.  55. 

Mr.  Msadows'  Report  on  the  Coal  of  Manchestbr, 
November  1837. 

The  quantity  of  coals  per  annum  now  brought  to  Man- 
chester are  found  to  be  nearly  as  follows,  1834  :— 


From  the  Pendleton  Road 
„        Bolton  Canal 
„        Liverpool  Railway 
„        Ashton  Canal 
„        Rochdale  Canal 
„        Oldham  Road 
„        Hyde  Road 
„        Duke's  Canal 
„        Ditto  from  Wigan 

From  other  sources  about 

Total 


Tons. 

-  163,098 

-  116,428 
.    21,056 

-  206,474 

-  68,968 

-  82,066 

-  1,660 

-  71,136 

-  11,232 
.      6,000 


737,008 


1886. 

By  Canal. 

ByBofld. 

Totals. 

Bolton  and  61117 

Athton        -         .         -         - 
I>uke*a  Canal  to  Oav btefleld 
Hyde          -         -         -         . 
Pendleton       -                    -       - 
Liverpool  Bailway 
Oldham          •         -         -      • 
Bradford     .... 

Tons. 

55.388 
150.988 
200,400 

^,805 

Ton*. 
9A00 

214.004 

,  27.106 

'  81.S54 

6.000 

Tons. 
ISOfiSSi 

64,468 
1504)88 
200,400 

48.806 

5,200 

214.604 

27.106 

81.857 
6,000 

Total           -          •       * 

570,«88 

843.S63 

018,091 

ByCanals     -  -  -  • 

By  railways  and  turnpike  roods  • 


Tons. 

570,688 

-848,868 


918J)91 


Ashton  Canal  Office, 
Manchester,  20  June  1837. 
Dbar  Sir, 

I  was  anxious  to  have  ascertained  the  quantity  of 
coal  brought  into  Manchester  bv  the  different  ndlways, 
canals,  and  roads  in  the  year  1836.  But  in  consequence 
of  not  having  received  the  quantity  from  the  agent  of  the 
Duke  of  Bndgewater's  Canal,  which  they  sell  at  Castle 
Field,  I  am  unable  to  complete  it.  He  has  promised  to 
let  me  have  it,  and  if  the  oocument  is  of  any  use  to  the 
Statistical  Society,  1  shall  be  glad  to  furnish  it  when 
completed.  The  following  is  the  statement  as  it  stands 
at  present. 

Tons.* 
By  canals  -  -        -  627,323 

Turnpike  roads  and  Railway    -  343,363 
I  am,  dear  Sir, 

Your  obdt.  Servant, 
Jno.  Kennedy,  Esq.  James  Meadows. 


*  This  includes  the  quantity  of  coal  which  passes  from  the  Bridgewater 
Oanal  to  the  Rochdale  Canal. 


Appendix,  Table  No.  56. 

Table  showing  the  Quantity  of  Coal  imported  into 
the  different  Ports  of  England  and  Wales,  Scot- 
land, and  Ireland  in  the  years  1827  and  1828,  and 
the  years  1867  and  1868. 


1827. 

1828. 

1867. 

1868. 

London        -         -      • 

Tons. 
1,779.819 

Tons. 
1,848,008 

Tons. 
8,016,416 

Tons. 
2,981,230 

Rochester  •    ^     - 

116,962 

121,096 

457,806 

411,630 

FaTeishsm   -         '-       . 

H066 

34,460 

136,862 

132,886 

Bamsgate .         -         • 

H218 

86,887 

21.867 

21,086 

Deal  .... 

6,960 

7,086 

16,409 

16,200 

Dover        •         -         • 

26^10 

27,004 

67,287 

66,468 

Folkestone   •         -      - 

- 

- 

66,141 

60,646 

Bore           .         . 

80,718 

824M9 

66»696 

61,628 

Newhaven    - 
Shoreham  . 
Littlehampton 
Arundel     • 
Chichester    . 
Portsmouth 
Southampton 
C0W6S 
Poole  - 
W<9mouth 
Bridport 
Ljme 
Bi6ter 

Teignmouth    • 
Dartmouth   - 
Plymouth  - 
Looe  . 
Powey 

Falmouth     . 
Qweek 
Truro 


Sdlly- 

8t.  Ives      . 

Fadstow 

Bideford    * 

BarnstapiC   > 

nflraoombe 

Hinehead     • 

Bridgewater 

Bristol 

Gloucester 

Chepstow 

Cardiff     :- 

Newport 

Swansea    > 

Llanelly 

Milford      - 

Cardigan 

Aherystwith 

Carnarvon    * 

Beaumaris 

Chester 

Castletown 

fiamsay 

Liverpool  - 

Lancaster     - 

Whitehaven 

Carlisle 

Workington 

Berwick 

Newcastle 

Sunderland  - 

Stookton   . 

Hartlepool    - 

Whitby      - 

Scarborough 

Bridlington 

Hull  . 

Ooolo 

Grimsl^ 


1827. 


Tons. 
19;»6 

48,697 


19,974 
19,67ff 
66,948 
60,867 
16,660 
18,996 
42,442 

14^482 
70,269 

36,606 

86,292 

6,981 

20,U7 

12,090 

4^,288 

27,848 

11.441 

686 

61,626 

19,488 

16,830 

16,814 

6,227 

10,64S 

15,609 

11,654 

1.876 

161 

2,283 

4 

626 

698 

13,989 

11,323 

7,462 

78,918 
187 


4 

6,266 
62 
17 


10,106 

16.743 

6,177 

108 


Tons. 
27,166 

62,102 


20,642 
22.706 
69,388 
68,482 
18,680 
20,488 
19,667 

12,982 


36;i82 
88,667 

6.6^ 
20,940 
10,994 

2,622 
29,012 

9,254 

m 

66,108 

19,192 

17W 

17,020 

6,892 

9,627 

16,624 

.2,101 

1,425 

298 

2,183 

82 

780 

672 

11,324 

11,888 

7,799 

87,797 


48 

2,304 

74 

57 


1867. 


1868. 


896 


9,4172 

15,594 

6,367 

169 

12 


Tons. 
88,984 

127,768 

66,408 


208»285 

266,800 

62,244 

66,769 


4^615 
6,924 
60;i88 
67,48S 
46,910 
270,260 

72,284 
48,467 

90,776 

67,492 

2,176 

48,282 
82,607 
69329 


241,089 
240,765 
13,092 


2,287 
4,922 
21,076 
2.794 
17328 
78,486 
50.678 

12,018 
11,100 
169317 
85,471 


605 

6.903 

195 

1,862 

58 

15,982 

18,663 

7,036 


21  3,050 


Tons. 
84,062 

^116316 

66.059 


198312 

226300 

60.417 

45,194 

26^914 

6341 

6.662 

68,768 

68306 

48340 

24^276 

61360 
36,716 

76.661 

50,448 

1.677 

36^66 
29,667 
70,496 


231,199 

240,616 

18,688 

8.766 


369 
4,261 
17.762 
2386 
14,098 
77391' 


11340 

9.466 

159341 

26,062 


1,296 
6,876 


2,487 

16318 
20,069 

4,811 

8.340 
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fioston 

WUbe«ch 

Lynn 

Wells 

Clay 

Yarmoath 

Lowestoft  - 

Southwold 

Aldborough 

Woodbridge 

Ipswich     - 

Harwich 

Colchester 

Maldon 

Leigh 


Total  of 
and  Wales 


SCOTLAND. 

Leith 

Bonrowstoness 
GrAnton     • 
Grangemouth 
Alloa 

Kh*luady       - 
Dundee 
Montrose 
Arbroath    - 
Aberdeen 
Peterhead  - 
Banff - 
Inverness 
Thurso 
Wick 

Kirkwall       • 
Lerwick     - 
Stomow^y    - 
Greenock  - 
Fort  Glasgow 
Glasgow     - 
Ardroflsan     - 
Irvine 

Troon       ^  - 
Ayr- 
Campbeltown 
Dumfties  - 
Wlgton 
Stranraer 

Total  of  Scotland 

*     lEBLAND. 
Dublin 
Wexford    - 
Waterford     - 
New  Boss  • 
Cork  - 
Toughal    - 
Bkibbereen   - 
Limerick   • 
Tralee 
Gftlway     - 


1827. 


Tons. 

91,142 

177,188 

12361 

U78? 

122,161 

9^245 
8,446 
1^802 
46,586 
29,716 
61,659 
46,725 
11,516 


Tons 
82,466 

39.6U 

202,855 

1^267 

16,688 

188,505 

9,17T 
9,4«r5 
14312 
48351 
3%665 
88,815 
51349 
18,278 


8346,922      8368,191 


1807. 


Tons. 
80,772 

12,852 


22390 

186,650 
79,642 


19,626 
66,806 
27,042 
48371 
66,682 


7A20378 


1868. 


Tons. 
29.066 

10,762 

8M80 

21,900 

115^028 


6^906 
28^9 
4B300 
ei;286 


6,770,742 


178399 

1663B6 

57.701 

W,775 

186 

25 

-. 

- 

~ 

.      - 

- 

170 

8,752 

4348 

4^029 

8,151 

- 

- 

288 

188 

9^940 

12,994 

7,825 

5,8&l 

98,121 

90392 

204728 

190,906 

4i669 

56,108 

'     22351 
.     4^,152 

28,907 
40372 

78,178 

82,268 

210392 

196378 

- 

— 

^,692 

21316 

2^696 

28,675 

81371 

27,217 

88,648 

81,979 

91396 

86,922 

8.807 

4^442 

- 

~ 

— 

- 

19384 

16367 

2,097 

2368 

7360 

8382 

626 

688 

S;441 

2,586 

262 

648 

1320 

1,470 

18,166 

11,812 

7,115 

12^928 

125 

298 

- 

970 

999 

972 

8,677 

2.200 

- 

- 

1,484 

1,140 

406 

122 

- 

- 

- 

_ 

266 

18S 

- 

— 

406 

110 

6^209 

6^609 

28,788 

2t«72 

25,550 

80,896 

lum 

11,488 

- 

- 

15325 

18,916 

8319 

i211 

16,066 

16,042 

521,696 

54I.042 

806,797 

764341 

265308 

285326 

797,464 

659,006 

27,992 

28,646 

47.060 

87,087 

57,764 

61^178 

147,706 

117.428 

— 

- 

27,281 

25,964 

129,741 

186^91 

288371 

268,786 

- 

- 

82,716 

24.996 

- 

*- 

15388 

10,023 

1)8,062 

18,715 

69,100 

89340 

- 

- 

7,018 

6,668 

8.722 

W74 

HUB 

M^,782 

1827. 

1828. 

1867. 

1806. 

Westport      -          -       - 

Tons. 
2,028 

Tons. 
1.800 

Tons. 
2,986 

Toni. 

Sligo 

63C7 

7305 

18346 

U3» 

Ballina         -          .      - 

— 

- 

8,008 

ua 

8378 

iM9i 

98388 

80.4B 

Coleraine      -         -      - 

1,981 

2354 

88306 

20380 

Belfluit       - 

108,974 

189326 

789,181 

6Bi927 

Newiy                    •      • 

41370 

146366 

111,47« 

Dundalk  .  - 

16304 

17.186 

88324 

673S5 

Drogh«da     . 

26,046 

26;609 

67384 

4246$ 

Baltimoie  •         -         - 

1361 

1,448 

- 

- 

Total  or  IreUmd     - 

697341 

777376 

8388,650 

Wl«3» 

''^lS«Um*'^^''^*^} 

4,766369 

4^966,808 

9357,788 

9,75138* 

Counties  in  EnoiLand  and  Walks  into  which  Coals 
have  been  brougiht  coaoiwise  during  the  year  1869. 


Coal  and  Cinders. 

Names  of  Counties. 

Cnlm. 

Total. 

Weight. 

ttoMoieu 

London 

Tons. 
866 

Chda. 
1348A70 

Chds. 
8.797 

Kent      .         .      . 

2389 

178366 

486 

Sossex 

8,072 

118328 

8341 

Hampshire 

2.486 

124^404 

119 

Donetshire   - 

676 

48348 

8381 

Devonshire 

61388 

96,408 

68388 

Cornwall 

47,n4 

76306 

10366 

SomersetshiN  -      - 

- 

8369 

17,418 

Gbocester     - 

1.797 

<tS8 

7 

46 

82 

884 

Glamorgan    - 

440 

- 

1.488 

108 

•    - 

818 

Pembroke 

7,016 

— 

848 

Owdigan          -      - 

9,276 

10 ' 

U906 

IsleofAnRloMa 

70,668 

66 

9396 

Cheshire           -      - 

268 

- 

— 

Lancashire    - 

66 

555 

— 

Oumberbnd     - 

78 

18 

— 

Berwick 

— 

146 

— 

Dorham- 

— 

118 

_ 

YoriEshire      - 

80 

86,418 

— 

- 

283S6 

- 

Cambridge    - 

- 

89,080 

— 

Norfolk  -         -      - 

2,010 

277306 

— 

SofTolk 

60 

62376 

— 

Essex      -          -       - 

590 

10^544 

Itotal       - 

810316 

2,706386 

1S8308 

Aoooonts  and  PiHierB,  jDC?ii«  U80^  p.  ISL 

The  above  may  be  compared  with  the  fbllowisg  letoni 
made  ten  yean  laier :-« 

Coals,  dnder,  and  cuhn  shipped  coastwise  firom  the 
following  ports  in  1839,  and  alio  from  all  other  porto  of 
the  United  Kingdom:-^* 


Newcastle  -        • 

Stockton         •  -        -» 

Sunderland        -        -  -  - 

Swansea        -  - 

Newport  -        - 

Whitehaven  •  - 

All  other  ports  of  the  United  Kingdom 

Total 


Tons. 

2,1£;9^1 

1,308,778 

913,960 

486,792 

470,820 

439,188 

1,444,164 

7Ji23fil3 


*  StatistiCi  and  Caloulation  by  Samuel  Salt,  1846. 
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AxvMmsx  lb.  67  a. 

Coals  imported  into  Ireland  in  each  of  the  following 
years :— 


Yean. 

Bngland. 

Scotland. 

Tearendinjc 
10th  October. 

Tear  ending 
6th  January. 

Total 

1816 

Tons. 
80»,176 

Tods. 
168,684 

Tons. 

Tons. 
662,710 

1817 

64^046 

170^»iB 

~ 

712,988 

1818 

- 

- 

688,876 

1819 

- 

"~ 

"" 

688,884 

1820 

- 

6BftM4 

1881 

- 

- 

- 

661.900 

1822 

- 

- 

- 

- 

1828 

- 

- 

- 

- 

1824 

- 

776^462 

728,066 

1825 

- 

- 

608,401 

696,028 

1826 

- 

888,202 

- 

1827* 

_ 

•    _ 

— 

607,876 

1828t 

-^ 

- 

- 

777,576 

1828 

- 

- 

- 

- 

1880 

Fran  South 

Wales  only. 

- 

24M16 

1881      ' 

Do. 

Do. 

- 

246,408 

1848 

■     - 

— 

- 

1,271,488 

1847 

- 

- 

—      . 

9804Ht8 

*  Vol.  xiz.,  1888,  p.  266. 

t  Of  this  quntify#  the  dty  of  DubUn  impoarted  as  foUovs.  flram  the 
ports  named  :— 

Whitehaven       •  -  186,000  Imperial  chaldrons. 

Newcastle         -  -     16^  Newcastle  chaldrons. 

TiiTerpool  •  -     44^866  Tons. 

-  18,280  Toss. 

-  106.988  Chaldrons. 


Xansaster 
Scotland  - 
Wales      - 


14fiJW'Tbiis* 
20,000  Tons,  Quim. 


Ports  of  Ireland  receiving  same. 

Quantities. 

Dublin 

Baltimore 

Belfast      - 

Coleraine 

Cork 

Drogheda 

Dundalk    .... 

Lin^k' 

Londonderry 

Newry       -         -         -         . 

S^igo 

wSerford 

Westport 

Wezfbrd    .... 

Tons.       cwts. 
266.607        10 

1,651         10 
102,978         10 

1,931         10 
129.741           0 
26,046           0 
16,208         10 

8,680         10 
18,038         10 

8,378           0 
88,818         10 

6,926         10 
87,768         10 

2,028         10 
27,992           0 

Total 

697,676         10 

Appendix  67  b. 


A  Statement  of  the  Seaborne  Coal  trade  from 
Paddington  and  Brentford^  short  of  and  to  and 
heyond  Lady  Capel's* 


Years. 


Total 

Quantity 

in  the 

Tear. 


1829 
1880 
1881 
1882 
1888 
1884 
1886 
1836 
1887 

Total- 


8^°S,<^i5^ 


88^,4611 


Prom 
Paddington. 


Lady  i°Kr^*l2to'^d 


Tons. 
884 
167 
801 

77( 


6.1691 
8,184* 
9.651f 
9,669* 


P^m 
Brsntford. 


Total 
firom 
Padding- 
ton. 


Tons; 
27,901* 
a9;608 
28.668 
27.940 
29,7801 
26,525 
29.8931 
32,4001 
86,008* 


Tons. 
8,688 


4.172* 

8,142 

4.018* 

8,0^ 

2,795 

3.008 

2,472* 


Tons. 

468f 

169* 

809 

882^ 

8,994* 

6,880* 

8,614* 

10.487 

10,457* 


41,197* 
Total - 


Total 
ttom 
Brent- 
ford. 


Tons. 

31,689* 

88,767 

82^840* 

SLOSSi 

88,794 

28,567* 

82,688* 

35.493{ 

87,481 


297,254 
41,197* 

338,4511 


*  Bztraot  from  Report  fh>m  Select  Committee  on  the  Coal  Trade 
(port  of  London)  Bill,  June  18th.  1888,  page  189. 


Appendix,  Table  No.  58. 

Account  of  the  CpAL  shipped  from  the  several  Ports  of  Great  Britain  in  each  of  the  following  years,  and  sent 

coastwise  to  other  Ports. 


Tears. 

To  London. 

To  Other  Porta. 

Total  Coastwise. 

Total 
Coastwise 
in  Tons. 

Total 
Foreign 
in  Tons. 

Total 

Shipments 

inTons. 

1816 
1817 
1818 

Tons.  cwts. 
9,129   12 

U,880     0 

*Chds.  hsh. 
1J45,529    18 

1,061,497    18 

Tons.  cwts. 
806,877     4 

818,901    19 

•Olids.  bsh. 
1,212^405    28 

1,164^158    28 

Tons.  owts. 
815,006    16 

880,721    19 

880,286     9 

•Chds.  bsh. 
2,857,986     6 

2,246,661      6 

2.482,608      4t 

Tons. 
8,821,878 

8A98.927 

8,481.729 

Tons. 
824^586 

878,796 

821,278 

Tons. 
4vl46AM)9 

4,067,722 

4,258.007 

*  'Winobester  measuiei 


t  This  appeara  to  include  London  and  other  ports. 


Quantities  exported  to  Ireland  and  Foreign  Countries  in  same  period. 


Years. 

Tolnland. 

To  other  Countries. 

Total  exported 
in  Tons  only. 

1616 

Tons.  cwts. 
U6a27     8 

•Qhds.  bsh. 
876,876    88 

Tons.  cwts. 
16,662     16 

Chds.  bsh. 
I     •86,942    28 

} 

Tons.  cwts. 
1S%680     8 

Ch^  bsh. 
r     162%     1 

(.   *412.328    19 

Tons.  cwts. 
1      824^586     8 

1817 

148,168     4 

876,291    28 

28,718     17 

y     t67,644     8 
I     •84^866    18, 

} 

171377     1 

r     ta7,644     8 
I  •410447     4 

■      878,806     1 

1818 

148^  18 

'     828,885   88 

2il60       0 

r     t78,701     4 
1     •SO^Oll    80 

167,804    18 

r   m,m  '4 

I   •869,847    26 

'      821,820    14 

*  innflbesteriEieasuie. 


t  Newoaatle  measure. 


Uu  4 


Digitized  by 


Google 


80 


APPENDIX  TO  THB  REPORT  OP  COMMITTEE  E. 


Appendix  No.  59. 
Statement  of  the  Quantity  of  Coal  shipped  coast- 
wise from  Ports  of  Great  Britain  to  other  Ports 
of  Great  Britain,  to  Ireland,  to  the  British 
Colonies,  and  to  Foreign  Countries  in  each  year 
from  1819  to  1835.* 


# 

To  Parte 
in  Great 
Britain. 

To 

To  British 

To  Porsign 

To  all 

Years* 

Ireland. 

Colonies. 

Countries. 

Ports. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

1819 

3.4*9,608 

069.660 

71.497 

164376 

4365.040 

1820 

3.947,908 

606,400 

90.447 

158.672 

4,808.427 

1821 

3.781,908 

64^787 

90,423 

170,941 

^688.059 

1822 

3310.230 

694,024 

111.822 

172.754 

4^788,889 

1823 

4.372380 

693.413 

89,718 

168^662 

5.819.627 

1824 

4^308,671 

691.429 

99.676 

179,617 

5,279.192 

1825 

4,384,483 

096,882 

114,264 

197.284 

5.391,763 

1826 

4,780.807 

779.584 

123,487 

228,219 

5.866.647 

1827 

4^440,318 

660,728 

123.109 

244^2 

5.468.877 

1828 

4UW7.986 

740.071 

128,092 

227.709 

5,008.807 

1829 

6.0H182 

840.246 

128398 

240354 

6324^125 

1880 

— 

— 

145,204 

357388 

>        ^ 

1881 

— 

— 

162,278 

366,419 

f        t 

1882 

— 

— 

173,508 

414,988 

) 

1883 

6.869.179 

^ 

192,082 

442366 

6,498.627 

1884 

6,822.561 

>        t 

189.888 

426.417 

6.487.816 

1886 

8»117,998 

189.722 

646338 

6364,058 

*  statistics  and  Calcul&tioDs,  by  Samuel  Salt,  1846. 

t  In  consequence  of  tbe  repeal  of  the  coasting  duty  on  coals,  the 
Custom  House  has  ceased  to  keep  any  record  of  the  shipments,  and  no 
return  of  the  quantities  in  these  years  has  been  called  to  Parliament. 

X  Including  shipments  to  Ireland. 


Coals  and  Culm  exported  from  Great  Britain  in 
the  year  ending  5  January  1820. 

Foreign. 

CoaU. 


Year* 

Weight. 

Newcastle 
Measure. 

Winchester 
Measure. 

Total  in 
Tons. 

1819. 
Coals       - 

Small  ooala 

Tons.  cwts. 
175.949    14 

Chds.  bsh. 
25378   12 

86,157.58 

Chds.  bsh. 
801.064     4 

502     0 

: 

Total 

175,949    14 

891,566     4 

888.890 

Cuhn  in.  1819  and  1820. 


Culm  in  1819 

Culm  in  1820           -          -       - 

Chds.  bsh. 
182     42 

825      10 

Chds.  bsh. 
15^67    27 

11,006     0 

19,778 
H717 

Coals  exported   from  Great  Britain  in   the  year 
ending  5  January  1821. 


Tears. 

Weight. 

Newcastle 
Measure. 

Winchester 
Measure. 

Totelin 
Tons. 

1829. 

Coals         -       . 

Small  coals 

Tons.  cwts. 
185379     7 

Chds.  bsh. 
28361    56 
87,166    60 

Cbds.bdi. 
880.738   21 

646     0 

- 

Total 

185379     7 

65,718    44 

881384    21 

796312 

An  Account  of  all  Coals  exported  from  Great 
Britain,  coastwise  and  foreign,  in  the  year  ending 
5  January  1826. 


Quantity  entered  by 

Weight. 

Total 

esti- 

Newcastie 
Measmw. 

Winchester 
Measure. 

mated 
Welghi 

To  foreign  pwts    - 
To  Ireland     -      - 
Coastwise   - 

Chds. 
71.116H 

U80305 

Chds. 
4S»H 

880.774H 

402,070 

Tons. 
M,W1H 

MW78ft 
4«,4Myw 

Ton. 
278306 

601,480 

4kU4377 

Total       -      - 

W613B1H 

8S1.766H 

«1V8»A 

SfiMM 

Acooonts  and  Flapers,  yoL  xx.,  1826. 


Appendix,  Table  No.  60. 
Total  Shifments  of  Coal  to  our  Colonial  Possessions  and  Foreign  Countries  since  1816. 


Date. 

To  British  Colonies. 

To  Foreign 
Countries. 

Total  EzporU. 

Tons. 

Tons. 

1816    -         -      - 

287.697 

287.657 

Paid  in  London  7s.  6c2.  per  ton. 

1817  - 

258,141 

258,141 

»•                  ,1 

1818     -          -       - 

272.466 

272»466 

t*                           w 

Tons. 

Tons. 

1819  - 

71.407 

fl64375 

286372 

M                                            ,t 

1820     -           -       - 

90.447 

168.072 

249.119 

»,                                            1, 

1821  -           -           -^ 

90.4fiS 

170,941 

261364 

1822     -          -       - 

111322 

172,754 

284^676 

M                                                „ 

1828  . 

1824      -           -        - 

89.718 
99375 

168,668 
179,617 

258376 
279,192 

Paid  in'tiondon  4».  per  ton. 

1826  - 

114.264 

197384 

811,406 

M                                            „ 

1826      - 

128.487 

288.219 

856.656 

t.                                            .. 

1827  -           -    .      - 

128,109 

241322 

86738L 

„                                            t. 

1828      -           •       - 

128,098 

227,709 

855301 

i,                                            „ 

1829  - 

128,898 

240354 

S693«7 

1880  -           -       - 

1881  - 

146304 
162378 

857388 
866,419 

506,697 

C6«.  9d.  per  ton  in  British  ships. 
1 10s.  per  ton  in  foieign  ships. 
rSt.  4dL  per  ton  in  Bnti^^^ps. 
U2f.  &i.  per  ton  in  foreign  ships. 

1882     - 

178306 

414368 

688,446 

rss.  4d.'per  ton  in  British  ships. 
I6f.  8d.  per  t<m  in  foreign  ships. 

1888- 

192,062 

442366 

68^448 

1884     - 

189.888 

425.417 

616,855 

f>                  », 

Date. 


Coals. 


Cinders, 
Coke, 


Culm. 
AM&vracUe: 


Total  Exports. 


Duties  on  Seaborne  OoaL 


1885- 

1886 

1887- 

1888 

1889- 

1840 

1841- 

1842 

1843- 
1844 

1845- 

1846 
1847- 
1848 
1840- 

1850 


Tons. 
729.478 

910.778 
1,106.020 
1308.884 
1.481,861 


1381364 
1,976380 


1,698391 
2.442.740 
2.482,882 
2390.067 
2,699.488 
2,780367 
8311.619 


Tons. 
8.964 

6.191 

6,447 

9.698 

17.168 

18,788 

16.614 

28,484 

42.698 
49.889 

84366 

96,564 


Tons. 
2.618 

904 
1.143 
682 
898 
247 


790 


82.906 
96.680 

18734S 


6391 

8.172 
4^190 
^984 

1.842 

9,918 


Tons. 
786,060 

916368 
1.113,610 
1.818,709 
1,440.417 
1.606318 
1.848394 

1,999304 

1366i2U 
1,76^171 
2,581,282 

2381.106 
2,488,161 
2,786300 
%828,089 

8361,880 


r  British  possessions.   ^n$, 

I  Foreign  countries  10  per  cent,  ad  eolorsM. 


CLarge  ootSitM,  per  ton. 
(.Small  coal  Is.  per  ton. 

M  N 

f  BritiaC  ships,  frm, 

llS^rsiipw  sk^  flDi«koii<  l>i*ioaiVM4s.  per  ton. 

H  H 

n  n 

M  M 

rThe  duties  on  coals,  fto.  whoDy  repealed 
I    from  14th  August  I860. 


Digitized  by 


Lioogle 


APPENDIX  TO  THE  EEPOBT  OF  COMMITTEE  E. 


81 


Appendix  No.  61. 

The  Number  of  Colliebies  in  the  United  Kingdom  In  each  Year  since  1854,  fbom  Lists  compiled  and 

corrected  by  Her  Majesty's  Inspectors  of  Collieries. 

ENGLAND. 


1854. 

1855. 

1856. 

1857. 

1858. 

1859. 

1860. 

1861. 

1862. 

1863. 

1864. 

! 
1865. 

1866. 

1867. 

1868. 

1869. 

Northumberimd,  Durbam 

S86 

272 

270 

288 

275 

283 

270 

271 

879 

2S0 

289 

292 

297 

807 

807 

807 

Cumberiand  -         -      - 

2S 

28 

28 

28 

28 

28 

28 

28 

28 

32 

80 

30 

80 

26 

27 

28 

Torkahire   - 

276 

888 

840 

874 

883 

383 

387 

397 

418 

418 

422 

484 

417 

465 

441 

4U 

Dcrbyshira    ■         •       - 

128 

171 

176 

178 

161 

151 

153 

188 

155 

163 

154 

164 

160 

152 

142 

14 

ITottini^uuauhire  - 

17 

20 

24 

23 

& 

23 

21 

22 

21 

20 

21 

21 

26 

25 

27 

88 

Warwickshire 

16 

17 

16 

16 

17 

17 

17 

16 

16 

17 

16 

16 

'    16 

15 

16 

16 

Ldoestenhire       - 

11 

11 

14 

14 

14 

14 

14 

11 

10 

10 

10 

11 

11 

11 

10 

10 

Btaflbniahire  N.  and  8. 
Lancaahire     -          -       - 

tie 

333 

eoo 

•357 

657 
350 

673 
359 

646 
880 

540 
381 

568 
871 

580 
373 

671 
381 

te8 

379 

640 

379* 

667 
842* 

619 
348 

680 
858 

617* 
886 

488 

892 

ChMhire     • 

80 

32 

81 

81 

35 

86 

35 

38 

38 

88 

39 

39 

30 

89 

29 

28 

48 

66 

56 

55 

67 

60 

68 

66 

06 

66 

66 

69 

68 

62 

64 

69 

80 

68 

65 

60 

73 

74 

79 

90 

86 

90 

86 

88 

t 

78 

78 

08 

78 

54 

56 

56 

62 

.80 

60 

63 

71 

76 

78* 

94* 

97* 

79 

76 

73 

64 

81 

81 

20^ 

36 

85 

35 

87 

40 

42 

41 

87 

i       87 

85 

34 

86 

84 

Devonalure     - 

8 

2 

1         « 

* 

1         ' 

2 

2 

.         2 

2 

2 

2 

1         1 
! 

1 

1 

1 

1 

Total 

1.824 

t048 

2,081 

2.062 

2.000 

8.004 

8.118 

2.164 

8^89 

%WI 

2.284 

8393 

2.235 

2.816 

2,001 

2,027 

NoTB.— The  retanu  of  the  earlier  years  hanre  been  corrected  since  the  numbers  were  first  imblished. 
*  The  dilTerences  in  the  numbers  of  the  collieries  in  those  years  arises  from  including  some  pits  belonging  to  collieries  as 
in  one  year  and  not  so  in  another. 

WALES. 


independent  ooUiertea 


1854. 

1855. 

1856. 

1857. 

1858. 

1859. 

1             1 
1860.   1861.   1862. 

1863. 

1864. 

1865. 

1866. 

1867. 

1868. 

1869. 

Pembrokeshire      - 

Plintshire      -         •      - 
Anglosea     '   - 

19 
48 
188 
80 
25 
6 

18 
47 
147 
81 
29 
6 

17 
67 
165 
42 
84 
6 

18 
67 
171 
40 
89 
5 

17 
87 
175 
38 

38 
5 

80 
87 
181 
87 
39 
6 

20 
66 
198 
40 
89 
6 

81 
88 
804 
88 
86 
6 

81 
87 
228 

41 

81 

6 

21 
92 
283 

41 
86 
6 

90 
80 
838 
41 
85 

_'_ 
414 

io 

80 

288 

48 

86 

6 

20 
80 
254 
40 
85 
6 

19 
78 
258 
87 
84 
4 

17 
07 
214 
84 
29 
8 

16 
60 
239 
82 
81 
2 

Total   - 

260 

277 

820 

340 

860 

360 

883 

391 

407 

427 

406 

484 

424 

864    ;    880 

IRELAND. 

Ulstbk  Coalfixld.  in  the  counties  Antrim.  Tyrone,  and  Cowan,  about  seren  collieries.  occasioiuUly  worked  on  a  small  scale. 
QomvAVQKr  CoALViBLD.  in  the  counties  Leitnm,  Slico.  and  Bosoommon,  seven  collieries,  at  present  ali  workiug. 
Lbikstjbb  Coalfibld,  in  the  counties  Kilkenny,  Carlow,  Queen's  County,  31  collieries,  not  more  than  one-thirdof  them  at  work. 
MUV0TBB  CoALPiELi>,  in  the  counties  Tipperary.  Cork,  26  collieries,  about  16  at  work. 

The  collieries  in  Irehtnd  have  been  worked  so  irregularly  that  it  is  not  possible  to  obtain  any  reliable  return  of  them,  except  for  the  last 
few  years. 

SCOTLAND. 


1854. 

1855. 

1856. 

1857. 

1858. 

1859. 

1860. 

1861. 

1 
1862. 

1863. 

1864. 

1865. 

1866. 

1867. 

1868. 

1869. 

I^narfcahire 

153 

167 

159 

168 

167 

164 

171 

1 
169 

184 

196 

202 

808 

216 

213 

189 

176 

Ayrshire         -          -      • 

78 

98 

93 

100 

94 

91 

91 

90 

91 

96 

101 

100 

97 

94 

87 

87 

84 

85 

85 

86 

86 

86 

39 

39 

41 

46 

48 

40 

47 

48 

41 

40 

Dumbartonshire       -      - 

11 

11 

11 

11 

12 

12 

12 

14 

13 

16 

17 

17 

16 

34 

12 

18 

BenfrewsUre 

7 

U 

11 

12 

10 

9 

9 

8 

9 

11 

11 

11 

10 

10 

12 

11 

Aigyleahire    •         -      - 

- 

- 

- 

- 

- 

- 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

DnmlKeeshire       - 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

PUlMhIre                  •       - 

84 

42 

40 

40 

41 

41 

44 

44 

46 

48 

40 

49 

46 

48 

86 

85 

Ciaidcmannanshire 

8 

10 

10 

9 

9 

9 

9 

9 

8 

8 

8 

8 

6 

6 

6 

6 

Haddingtonshire      - 

11 

11 

11 

•   11 

11 

12 

12 

12 

13 

14 

14 

14 

13 

13 

18 

10 

Edinburghshire    - 

11 

18 

14 

13 

14 

16 

16 

15 

17 

16 

16 

16 

16 

16 

18 

14 

Linlithgowshire       -      - 

16 

15 

15 

18 

17 

18 

17 

17 

17 

20 

SO 

80 

16 

16 

15 

18 

PtoebMUre 

1 

1 

1 

•  1 

1 

1 

1 

1 

1 

.  1 

1 

1 

8 

2 

2 

1 

Perthshire     -         •      - 

1 

1 

1 

2 

1 

1 

1 

1 

8 

8 

3 

8 

8 

8 

3 

3 

Klmraas-sfaire 

•- 

— 

— 

— 

— 

— 

— 

— 

1 

2 

2 

2 

1 

1 

— 

1 

Total 

868 

408 

406 

425 

417 

413 

427 

426 

448 

482. 

407 

407 

401 

463 

488 

418 

18498.    VoLIU. 
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Shipments  of  Coal  from  Pobts  of  the  TYNE,  WEAR,  and  TEES  ^ince  1850. 


Appendix,  Table  No.  63, 
Shipments  of  C3oal  from  NEWCASTLE. 


Yuak. 

Goutwise. 

To  Poreiffn 
Ports. 

Tons. 
1.092,769 
1.141,181 
1A11.870 
1,419,521 
1320,424 
1,769.881 
1,914,666 
1363,718 
2,038,906 
2301,446 

Total. 

1861. 

1882    -           -           -       - 

1853  -           -           - 

1854  -           •           -       - 

1855  -          -          - 

1866  -           -           -       . 

1867  ... 
1858    -                       -       - 
1860            ..           - 
1800    -           -           -       - 

Tons. 
2.067,112 
2,176367 
2,144388 
2,148,076 
2.022360 
1340,670 
2,091,372 
2,076360 
2,088.006 
2316,471 

Tons. 
8,1693S1 
8317.088 
8.266,158 
3,667397 
3.642,783 
3.708.991 
4.006.037 
8.040368 
4,114,912 
4,247,916 

Total      - 

2Q3003ei 

1(^1320 

86361361 

Tons. 
IvokejAv,  coastwise  149,389. 
IscBSASS.  foreign     238.676. 
IKCBBASB,  total       1,088,036,  Or  34'48  per  cent. 


Shipments  of  Coal  from  NEWCASTLE. 


Ybae. 

Coastwise. 

To  Foreign 
Ports. 

TOTAI. 

1861  - 

1862  -           -           -       - 

1863  -           -           - 

1864  .... 
.1865 

1866  -           -           -       - 

1867  -          -           - 

}|g  -    -.         : 

1870    -       -           - 

Tons. 
2.275389 
2.134.039 
2.150.675 
2302,260 
2.531316 
2329.661 
2,687.013 
^432381 
^327,738 

Tons. 
2.095,670 
2,105.296 
2,058397 
2.334,610 
2,434,442 
2,660,947 
2,697,563 
2366,033 
2,674^405 

'Tons. 

4,371.669 

4.289.834 

4.209,572 

4.636,879 

4365,467 

ft.090.498 

5,234,666 

4,997.416 

5.002.188 

Total  for  0  years 

21,220,665 

21326364 

42.747310 

Tons. 
_  IircBEASE,  coastwise  (^1^44. 
Ikcbease,  foreiffii     678J8&. 
INCBSASB.  total        630,470,  Or  14'42  per  cent. 


•Appenbix,  Taqle  No.  64. 
Shipments  of  Coal  from  SUNDERLAND. 


YUAB. 

Coastwise. 

To  Foreign 
Ports. 

Total. 

1851 

1852    -           -           -       - 
1858             -           -          - 
1864    .... 

1866  -           -           - 
1860     .... 

1867  -           •           - 

1868  -           -           -       - 
1860             ... 
1860    -           -           -       - 

Tons. 

1,809,160 

1,978,611 

1314370 

2,068,446 

1,942,861 

2a97,286 

.  2.237,781 

2,446,428 

Tons. 
472,417 
510399 
542.227 
506.448 
570.328 
707,708 

1,037322 
990.676 
926,183 

1.027.008 

Tons. 

2371,577 

2.469,810 

3.186.412 
8^87381 
3.163314 
3.472321 

Totel       - 

20343,128 

7380,056 

28,228.184 

Tons. 
IirCBBABB,  coastwise  646368. 
IscBXAflK,  foreiga     55^676. 
IircBiiASii.  totaf     1,100,944,  or  46*42  per  cent. 


Shipments  of  Coal  from  SUNDERLAND. 


Tear. 

Coastwise. 

.To  Foreign 

Total. 

1861            ... 
1802    -           -           -       - 

1868  ... 
1864     -           .           •       - 
1806 

1800    - 

1867             -          -          - 

1808     -           •          •       - 

1869  .     - 

1870  -           -          -       . 

Tons. 
2380374- 
2300^100 
2.468311 
2370.064 
2.280388 
2.280.268 
2314331 
2,448.276 
aai8426 

Tons. 

1,120.849 
1,165306 
1.118374 
1.077346 
1,186,061 
1.146370 
1.187.860 
1384.462 
1300,806 

Tons. 

3,460.123 
3326.006 
3376,486 
8,466,107 
3,426,049 
3374,838 
3302,100 
3377,788 
3327.981 

Total  for  OyeMW 

20.081.682 

10,446,030 

81,4*7,468 

Tons. 
.  IDaaaMAO,  coastwise  221,140. 
IKCBBABB.  foreign       88,067. 
BioBBABB,  totia         142002  or  4*27  per 


Appendix,  Table  No.  65.  ' 
Shipments  from  HARTLEPOOL.* 


Yeak. 

Ooastwise. 

To  Foreign 
Ports. 

Total. 

1861  -           *           - 

1862  -          -          .       - 

1863  - 

1854 

1866 

1866    .          -           -       - 

1857            .           -          - 

1868    -           -           -       . 

1860 

1800    .... 

Tons. 
1,187.969 
1340;876 
1.278,417 
1368.688 
1.138.749 
1.110.282 
1,168362 
1,212.961 
1,580390 
1322,105 

Tons. 
860.660 
891388 
448301 
400,780 
400,060 
.      626361 
620388 
680362 
640,478 
570318 

Tons. 
1.488,406 
1.788,414 
1,721.708 
1378308 
1.6073» 
1.687,088 
1.674,146 
1,748303 
2,180,4ff7 
.1301328 

Total          .          .      - 

12,544,403 

4.771380 

• 

17315.778 

Tons. 
IircBEABB,  coastwise  184,110. 
INCEBABB,  foreign      228300. 
Ingbbase,  total  412.926.  or  27*74  per  cent. 

*  1845  is  the  earBest  date  ft>r  which  retnm$  are  imbtished  faf 
Hartlepool. 


Shipments  of  Coal  from  HARTLEPOOL. 

Tears. 

Coastwise. 

ToPoreign 
Ports. 

Total. 

Tons. 

Tons. 

Tons. 

1861     - 

1^408,966 

624381 

2.033347 

1862            .              .       . 

1307,260 

618.188 

1,926,44» 

1868      . 

1,232,217 

695392 

1,827,500 

1864            .              -       - 

1.162,966 

549,783 

1,712,780 

1886      -              -        .       - 

993380 

670302 

1364382 

1866            '              -       . 

903384 

604,962 

1308,700 

1867      - 

895,470 

670318 

1.566388 

1868            -              '       - 

868.681 

689,046 

1347,677 

1869        -       -          -       - 

886,409 

.  618.425 

.  1,463.904 

1870- 

— 

-    — 

•s- 

Total  for  9  yeafs 

1      93Wi3 

5,641,687* 

15,140,300 

Tons. 
I>B0B9AfiB,  coastwise,  576;46?. 
lN(»BA8B^      foreucpr    ^6366. 


Dbcbbasb, 


or  82' 96  percent. 


Appendix,  Table  No.  66, 
Shipments  from  STOCKTON-ON-TEES.^ 


Tbae. 

Coastwise. 

ToPoreign 
Ports. 

Total. 

1861             ... 
1852    .... 
1868             -           -           - 
.1864    -           ..          .       - 
18l»            -           .           . 
1856    -           -           -       - 
1867             -          *           - 
1858     -           -           -       - 
1869 
1860t  -           -           -       - 

Tons. 
888,646 
886321 
289,136 
212326 
142306 
168,341 
168307 
191344 
197326 
217,712 

Tons. 

88,806 

74086 

80384 

86312 

02305 

106,987 

117300 

112.016 

108,606 

•    120,041 

Tons.* 
477,464 
411,767 
878360 
.208,888 
284.710 
260.878 
276.767 
804360 
80U88 
888.668 

Total       - 

2.287328 

908.684 

3381307 

Tons. 
Bbcbbasb.  coastwise  170.984. 
Ibckeabe.  foreign       88.183. 
Decbbabe,  total       .  138301,  or  29*0  per  cent. 
*  In  1844  anpl  previous  years,  the  shipments  ttom  Hartlepool  ai« 
nclnded  in  those  of  Stockton ;  in  subsequent  vears  they  are  separated, 
t  In  1860  and  prev:ious  years  the  shipments  nrom  Middlesborough  are 
included  in  Stockton ;  in  subsequent  years  they  are  separated. 


Shipments  of  Coal  from  STOCKTON-ON-TEES. 

Yean. 

Coastwise. 

To  Foreign 
Ports. 

TOTAB. 

Tons. 

Tons. 

Tons. 

1861      -              -              -  ^            3,108 

1307 

4.616 

1868             -              •       - 

846 

.    8.460. 

4316 

1863      - 

660 

2.070 

2,680 

1864             -              -       - 

707 

758 

1366 

1865     • 

682 

50 

tS 

1866             ■              -       - 

69 

127 

106 

1867  • 

1868  -              -       - 

255 

18a 

1^ 

.440 
1368 

1860 

1.016 

788 

1304 

1870    -     .     -           •        - 

— 

— 

Total  for  0  years 

7328 

•1034 

17.660 

Tons. 
JDbcbbabb,  coastwise,  2,002. 
jDbcbbasb,  foreign,  710. 
Bbcbbasb,     totii     23U  or  15«68  per  oeni. 
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APPENDIX  TO  THE  BEPOBT  OP  OOMMITTBB  B. 


AfpekdiZi  Table  No,  67. 
Shipments  from  NORTH  SHIELDS.* 


YSAS. 

Coastwise. 

To  Foreign 
Ports. 

Total. 

1861            -          •          - 

1868    .          -           -       - 

1866            -          -          • 

1864    - 

1866            •          -          - 

1866    - 

1807            ••          • 

1866    , 

1869 

1860    •          -           -       - 

Tons.1 
214828 
188,1172 
212.90O 
228,708 
104,801 
226.889 

liS^S! 

180JKr4 
123J268 
126,067 

Tons. 
176.667 
216,102 
242.081 
19^203 
170,619 
183^688 
276,068 
246,362 
2&0JM6 
237,070 

Tons. 
800,306 
880,364 

419.966 
884,910 
410.627 
887W 
876.686 
873306 
363.043 

Tctal      - 

1,703,688 

2,1914K» 

8,886,600 

Tons. 
Bbcbbasb,  ooastwise  89,768. 
IVCUAIB,  foreign     62,409. 
BS0BXA6B,  total        27,868,0/ 7' per  cent. 

^  1848  If  the  earliflet  date  for  whioh  returns  are  imbUslied  for  North 
Shields.    . 


Appendix^  Table  No.  68. 
Shipments  of  Coal  from  MIDDLESBOROUGH. 


Shipments  of  Coal  from  NORTH  SHIELDS. 


Tears. 

Coastwise. 

1 

To  Foreign 

Ports. 

Total. 

1861 

ss . 

1864            - 
1866     - 

1866  - 

1867  • 
1888            • 

1869 

1870           .-          - 

Tons. 
170.147 
147,829 
136,787 

22,786 
119,196 

06386 
119,670 

r^ms. 
200,386 
283,488 

236,061 
266,776 
801,061 
206.170 
888,269 
806.107 
826,178 

Tons. 
870,488 
88a962 
870,808 
408328 
882384 
880,906 
462,468 
401342 
44^348 

TotalftxrOyeaxa 

1,046,668 

2,406,870 

8341328 

Tons, 
DBCBBA8S,  coastwise,  60,777. 
IvoBBASB,'  ftneign, ,  116^742. 
UrcBBASK,     total,     68^065  or  17*14  per  oont 


Years. 

Ooastwise. 

To  Foreign 
PorteT 

Total. 

1861  - 

1862  - 
1868      - 

1864            •              -       • 
1866     -    ^ 

1866  *-             -       - 

1867  - 

1868  -              -       - 
1869 

Tons. 
202.444 
176304 
178.403 
2123O6 
193336 
161.772 
188309 
93.000 
76.106 

nyiliii 

Tons. 
844388 
810376 
800300 
823380 
880308 
276.167 
246361 
17<88B 
14836B 

Total  for  9  years 

1,428,668 

1,04«,081 

2,464384 

Tons. 
BacvXAOB,  ooastwise,  120346. 
Djbcksasb,  foreign  74^728. 
Dbcbbaib,     total,    20M70  or  139*70  per  ooni. 

1861  is  the  earliest  date  for  which  returns  are  pnhlished  for  Middles- 
borongh. 


Appendix,  Table  No.  69. 
Shipments  of  Coal  from  SOUTH  SHIELDS. 


Tesrs. 

Coastwiso. 

To  Foreign 
Ports. 

Total. 

1866*                       .       - 

1867  - 

1868  .             -       . 

1869  -          -          - 

1870  -           -           -       . 

Tons. 

88374 

22367 

6.842 

17386 

Tons, 
64367 
116381 
118,790 
I8O3O6 

Tons. 
10M41 
189348 
124388 
187381 

Total  for  4  years' 

84309 

480,788 

8Hin2 

Tons. 
DBCBBA8B,  ooaitwisQ,  22,068. 
IvcBBAjn,  foreign.  76328. 
IVCIBA8S,     total,     683«0  or  82*4  percent. 

*  1866.--This  is  the  earliest  return  of  coal  shinned  tnm  South 
in  previous  joars  it  was  included  in  North  Shields, 


Appendix,  Table  No.  70. 
Shipments  from  the  Nobthebn  Pobts  in  Decennial  Periods  since  1800. 


N»w- 

CABTUI. 

SUITBBB- 
LAHD. 

Stocktot. 

Hajitlb- 

POOL. 

North 
Shibldb. 

MiDSLBS- 
BOBOUOH. 

BoTnrH 
Shiblds. 

Total 
Ship- 

Ineresss 

TXABB. 

Total 
Shipments 

tor 
Ten  Tears. 

Tbtel 
Shipments 

for 
Ten  Years. 

Total 
Shipments 

for 
Ten  Years. 

Total 
Shipments 

for 
Ten  Years. 

Total 
Shipments 

TenY^an. 

Total 
Shipments 

for 
Ten  Years. 

Total 
Shipments 

for 
Ten  Years. 

overtlM 
jprerioiu 
TEnTesn. 

Fiom  1801  to  1810 
PMm  1811  to  1820 
From  1821  to  1880 
JProm  1881  to  1840 
Vranil841to  860 
Pram  1861  to  1860 
Prom  1861  to  1868t 

Tons. 
16,468,784 

18327A0O 

20340,788 

26,429376 

32,186304 

86361381 

87,746381 

Tons. 
8370,644 

10,020388 

18327341 

12,164,794 

18340300 

28323^184 

28,099381 

Tons. 

110311 

8393,064 

11,019,714 

8381307 

16366 

Tons. 

•6381380 
17316*778 
13380376 

TVms. 

tl340a48 
3306300 
8*007376 

Tons. 
2320,824 

Tons. 
§867321 

Tons. 
28380y4« 

28347,730 

84^2873«0 

46388384 

60376300 
80377,744 
86,382378 

'  Tons. 

43a83U 
6^040,201 
11300314 
28387446 
203023M 

Total       - 

186387.714 

118,740388 

22,721.081 

87388A88 

8342,117 

2320^884 

367321 

870300.178 

83893M 

•  Shipments  for  six  years  ftimi  1846  to  1860. 

t  Shipments  for  the  years  1800*  1867,  and  1888. 

i  For  eli^t  years  only.   The  exports  of  1880  amounted  to  10381382  tons. 

I  Shipments  for  three  years  from  1846  to  I860. 
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Appendix,  Table  No.  71. 
Distribution  of  Coal  by  the  North-Eastern  Railway. 


Distribution. 


1869. 


The  aoBotit^y  of  coal 
carried  over  the  North- 
Mstern  Railway  for 
jooal  oonsuQiption  and 

land  «le  from^Sf 
Durham  and  North- 
umberland ooalflelds, 
and  whieh  was  distri- 
Imtiid  over  the  diatricte 
Berwick  and  Kelso  in 
(be  north.  Carlisle  and 
Tebv  in  the  west, 
andLeeds,  Knotting^ 
ley,  and  Altofls  m  the 
•oath     .         -  - 

^r  shipment    at 
Hull  -        -       - 
For  North-eastern 
Gomnany's    use, 
coal         -         : 
The  quantity  of  ooal 
passed  over  the  North- 
outem  Bailwaj  to  dis- 
tricts south  of  Altofta, 
Knottin^ley^and  Leeds, 
and  also  of  coal   to 
nboes  north  of  Kelso 
and  Berwick,  and  west 
of  Morpeth,  Hexham. 
Carlisle,   and    Tebay, 
being      the      entire 
through  traffic  of  coal  - 
The  quanti^  of  ooke 
carried  over  the  North- 
Mstem    Railway    for 
local  consumption  and 
land  sale  between  Kelso 
and  Berwick   In   the 
north,    Carlisle     and 
Tebay    in    the    west, 
and  Leeds,  Knottiag- 
ley,  and  Altofts  in  the 
south*    ,  -  - 

Bhipned  at  Hull    - 
?or  North-eastern 
Company's    use, 
coke  -        -       - 
The  quantity  of  ooke 
cairied  over  the  North- 
eastern Railway  to  dia- 
tricta  south  of  Altofts, 
Knottin^ey.and  Leeds^ 
and  also  to  places  north 
vt  Kelso  and  Berwick, 
lad  north  and  west  of 
Horpeth,  Hexham,  Car- 
lisle  and  Tebay.  being 
die    entire     through 
traffic  of  ooke    - 


Tons.  cwts. 


I,e81,148     6 
646     7 


45,015    19 


1860. 


1801. 


Tons.  cwts. 


l,678,2n    M 
98   13 


45.779    17 


187.487 


140;»1    18 


116,778    18 
475    12 


154^840     2 


S07.888    IS 


145,721    16 
166     9 


169.870    11 


888386     8 


Tons.  cwts. 


1,774.416     7 
1,414     2 

40.277     4 


1862. 


1863. 


1864. 


1865. 


1868. 


Tons.  cwts. 


1.886,082     9 
929    12 

-40^828    10 


2,918,007    12 
176    14 


171,921     6     218,161    15 


198^062    16 
828    15 


180,887     0 


288^678    14 


Total  carried      -  8,718,699    18  2,575,806     6  2,660*480     4  ^,826,690    19  4^866,388    18  5.74^001    I9  7.009,556     7 


218.118    15 
2,840    16 


181,141     0 


800,048     2 


Tons.  cwra. 


57,6! 


17 


Tons.  cwts. 


3,875»668    IS  4,212,188     2 


82,866     2 


822,196     4     476,503      8 


900^975    19 
211     9 


203.422      8 


463,686      6 


968,801    17 
906     5 


226;219     6 


Tons.  cwts. 


98»799     0 


590,980     3 


I,30i0e9    18 
2^547    19 


286,975     0 


69^081    10 


4^221,656     0 
15     0 

215.676     8 


8 

If 

I" 


1867. 


1868. 


Tons.  cwts. 


4^171,668    14 
1,059   14 

195»775     0 


646,056      9 


1.475,006    15 
816      0 


281.692     S 


784^86     0 


7,504bl52     0 


Tons.  cwts. 


4^718^82    19 


288,778     0 


600.582     5 


1,470304   18 
883     5 


202^508     0 


1809. 


Tons.  cwts. 


657,725     8 


1,696*681    16 
156     8 


178,286 


708,506     6     808,096     9 


7357366    17  8380310     1 


*  €k>ke  estimated  at  60  per  cent,  of  the  coal  used.   This  is  taken  as  the  mean  average  of  many  retonm,  Tarying  fh>m  57  per  cent,  to  65  per  cent. 


t  The  return  fbr  this  year  was  {riven  in  a  different  form  flrom  those  for  other  years,  and  indoded  the  ooal  carried  to  the  ports  fbr  shipment,  and 
which  appears  in  the  statement  of  the  shipments  given.  Btill.  as  this  return  conveys  much  information  as  to  the  lines  of  distribution,  it  is  given 
below  :— 

Statvhbitt  showing  the  Quantity  of  Coal,  Ac,  conveyed  by  the  North-eastern  Railway  Company  during  the  year  1866  fh>m  the  Northumberland 

and  Durham  Coalfield. 


Goal. 


Quantity  of  ooal,  Ac,  sent  by  North-eastem  Railwsy  to  York  for 

conveyance  thence  vi&  Great  Northern  Railway        •  .         . 

Quantity  of  ooal,  &&,  carried  bv  North-eastern  Railway  to  Altofts 

for  conveyance  by  London  and  l^orth-westem.  Midland  and  other 

Companys  to  places  south  of  Altofts 

tuanttty  of  coai  carried  to  Leeds  for  conveyance  beyond 
tnantity  cf  ooal  carried  to  Carlisle  Ibr  conveyance  beyond 
quantity  of  C3al  carried  to  Tebay  for  conveyance  beiyond 

uantity  of  ooal  carried  to  Berwick  for  conveyance  beyond 
quantity  of  ooal  earned  to  Hexham  for  conveyance  beyond    - 
quantity  of  coal,  ftc  conveyed  l^  North-eastern  Railway  to  T^e 

Dock  for  shipment  •  -  -  -  •       • 

Qiianti^  of  coal,  Ac.  conveyed  by  North-eastern  Railway  to  Suuder- 

Itmd  for  shipment        -  -  -         .    - 

Quantity  of  coal,  &c.  conveyed  by  North-eastern  Railway  to  Hartle- 
pool for  shipment  .--.-- 
Quantity  of  ooal,  Ac.  conveyed  by  North-eastem  Railway  to  Redhfeugh 

for  shipment   --•••-- 
Quantity  of  coal,  Ac  conveyed  by  North-eastem  ]2ailway  to  West 

Hartlepool  for  shipment    -  •  -  •  -       - 

Quantity  of  coai,  &o.  conveyed  by  North-eastern  Railway  to  Port 

Clarence  for  shipment  ...-.-• 
Quantity  of  ooal,  &c.  conveyed  by  North-eastem  Railway  to  Portrack 

Spout  for  shipment  -  -  -  -  -        • 

Quantity  of  coal,  ftc.,  conveyed  by  North-eastern  Railway  to  Hull 

for  shipment  -  -  -  -  -  '  • 

Quantity  of  coal,  &0.I  conveyed  hy  North-eastem  Railway  to  Mid- 

dlesbro' and  Stockton  for  shipment  •  -  -        - 

Quantity  of  ooal  carried  by  North-eastem  Railway  to  places  on 

North-eastern  line  for  manufitoturing  and  household  pumoses 
Quantity  of  coals,  ftc.  consumed  by  North-eastem  Company's 

engines,  Ac.    ------- 


Total 


Tons. 
441,008 

1361 

118,546 
84,765 
16,634 
1,619 

2,188348 

079,140 

868,014 

25.131 

603,784 

15,043 

708 

1.009 

249.473 

4200,134 

188,066 


9,917,498 


Coke. 


Tons. 
54^352 

108396 
48,198 
1793U 
308.571 
12,183 
19,403 

167,913 

16348 

7386 

203 

21.871 

2,550 

655 

22,047 

1.414,487 

223,160 


2398,281 
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Shipments  from  all  Ports  other  than  the  Pokts  on  the  TYNE,  WEAR,  and  TEES  since  1850, 


Appendix,  Table  No.  72, 

Shipments  of  Coal  from  WHITEHAVEW  since 
1850. 


T»r. 

Shipments 
Coastwise. 

Shipments   1  Total  flhip- 
Foreign.     1       utents. 

1851-       -       - 

1852  -       -    - 

1853  • 

1854  -       -    • 
186l»  -       -       - 

1856  -       -    - 

1857  r       •       • 
1858t     - 
1859-       -       - 
1860     -       -    • 

Tons. 
226.266 

222,206 

223,143 

215,544 

266,383 

206,722 

196^ 

180,346 

189,306 

191,079 

Tons. 
3,1!^ 

1.6^ 

2,072 

2,747 

2,341 

3,91^ 

8*675 

2,036 

1,487 

3,441 

Ton*. 
229,425 

233.815 

220,215 

BLR.aSl 

B2.ee5 
m.i78 

182^582 
100,703 
IH^ 

i  *  -  = 

I'll 

Total-       - 

2,056,599 

26,43B 

aos3,oa7 

^ 

1861-       -       - 
1862     -       -    - 
1868-       -       - 
1864     -       -    - 
1868  -       •       • 
1866     -       -    - 
1867-       -       • 

1868  -       -    - 

1869  -       -     - 

1870  -       -    - 

183,366 
197,560 
162,945 
147,727 
146.589 
147,099 
169,954 
148,694 
148,478 

2,698 
9rtS 

m 

1,108 
1,4IS4 

i,anfl 
t,i3i 

;     81S    1 

lJ**.Slfi 

148,830 
148,04^ 
140,214 
171.460 
14+.8Sfl 
149,£9« 

Sols 

Total  for  Oyean 

1,437,402 

12,4G0 

i,^u»jsa£ 

Appendix,  Table  Ko,  73. 
Shipments  of  Coal  from  MARYI'OfiT  since  1S50. 


Year. 

Bhipmenta 
Coastwise. 

Shipmeots 
Foreign. 

meuta. 

1861  ••  -       • 

Tons. 
201,676 

Tons. 
1,75:1 

Tuns. 
S03.42D 

1852     -       -    - 

280.012 

2,49£ 

23Z,CiM 

1858--       -       - 

^69,011 

2,310 

271 ,3m 

g  t  :  = 

1854      -       -    - 

364,197 

3,m 

W^l 

IIS? 

1855  -       -       - 

^,603 

2303 

SMvlOfl 

ris 

1856      .       -    • 
1887  -  .    •       - 
1858     -       -    - 

295,466 
387338 
329,489 

4,075 
3.634 
8,244 

340^72 
331J03 

Ilia 

1859  -       •       - 

1860  -       •    - 

882,093 
386,872 

7,10.1 
6,4^HS 

,18fl.lB6 

,'ma,Bis 

Mi 

Total-      - 

3;019,227 

35,644 

3,064^71 

J 

1861         •       - 

380,804 

7.8S5 

388^^ 

1868     -       "    - 

882,725 

8300 

891>fi85 

n 

1868 .       -       - 

413.863 

8,033 

4ai,S&9 

1=  = 

1864     -       -    • 

438,954 

4^718 

443,672 

m- 

1865-       -       - 

459,725 

6,97« 

166,701 

S  ss 

1886     -       -    - 
1867-       -       • 

1868  -.    r 

1869  -       r 

183a   .n^^..JL 

481,239 
476,162 
406,969 

4085 
8,0§6 
73W 

43S.S67 

iao,2i7 

41fi.065 

4e937a 

i 

Total  f)ar97eMr8 

3318,568 

60,110 

3,373.673 

Appendix,  Table  No.  ^4. 

Shipments  of  Coal  from  WORKINGTON 
1850. 


8moe 


Year. 

Shipments 
Coastwise. 

Shipments 
Foreign. 

TbiolShip. 
menta. 

1851  -       -       - 

1852  -       -    > 
1853-       -       - 
1854     -       -    - 

1856-  -       - 
1856     -       -    - 

1857-  -       - 
1858      -       -    - 
1859-       -       - 
1860     -       -    - 

Tons. 
95,703 

85.014 

128,289 

117.811 

111,216 

129,410 

133,872 

133331 

186,436 

134^338 

Tons. 
140 

80P 

.  1387 

1,664 

1310 

1314 

2,757 

1325 

675 

1,964 

Tons. 
95348 

85314 

127356 

119,475 

"     112388 

130^924 

186,629 

134356 

127.111 

186303 

^  :  :  : 

■hi 

4i 

Total-       - 

1,193321 

18,0i6 

1306337    J 

1861  -       -       . 

1862  -       -    - 
1863-       -       - 
1864     -       -    - 
1865-       -       • 
18«     -       -    - 
1867-       -       - 
1868     -       -    - 
1889          -       - 
1870 

128,969 
144,294 
140,411 
136,982 
145,666 
137,453 
186,607 
106386 
99.484 

2,124 
8379 
1,344 
1,211 
840 
130 

1,446 
16,474 

131,068 
ia,678 
141.755 
138,198 
146306 
187383 
186,607 
.       10S338 

1 

lifi 

Total  forOyeara 

1,077358 

1,092.732    |. 

Appendix,  Table  No.  76. 
Shipments  of  Coal  from  LIVERPOOL  since  1850. 


Year. 

Shipments 
Coastwise. 

Shipments 
Foreif^i- 

Total  Ship., 
ments. 

1851  ■       -       - 

Tons. 

115304 

Tons. 
255,256 

Tons. 
371,160 

1852     - 

108^981 

897345 

388377 

1853-       -       - 

123371 

868.602 

457393 

1  '  '' 

1864      -       -    - 

105,030 

347322 

4^262 

gii? 

1855-       -       - 

116,212 

424,059 

540371 

siP 

1856  "'       •    - 

1857  -       •       - 
1868      -       -    - 

136,260 
166352 
169,176 

III 

5^.120 
680.746 
6|Uv888 

J  ^ 

1859  -       -       - 

195,263 

881,608 

7^6371 

l^il 

1860      -       -    - 

2H701 

896,689 

8^,340 

1  &a 

Totals       - 

1,469301 

4327398 

5,eb6399 

) 

1861-       -       - 

880389 

646.926 

S74314 

1862     -       -    - 

134|460 

686332 

971388 

1863-       -       - 

164,024 

673,478 

937,497 

g   £  s  : 

1864     -       -    - 

£28452 

716^008 

944^160 

m^ 

1865  -       -       • 

288339 

637.750 

^389 

^s- 

866      -        -    - 

265376 

780,854 

995,430 

III! 

1887-       -       - 

277379 

682,401 

969^980 

1868      •       -    - 

226,275 

666390 

182365 

1869-       -       • 

iiff 

1870     -       -    . 

- 

— 

— 

%^^^ 

Total  for  9  years 

4^750384 

5,276388 

7.098317 
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•  ApFBHDiXy  Tabl&No.  76. 
Shipments  of  Coal  from  RXJNCORN  since  1857. 


Shipmente 
OoMtiriae.. 


1887 

1858       • 
16BB 
IWO       - 

1861 

IMS      • 
1863 

16M      - 
188S 

1868      • 
807 

1868      . 
1860.       - 
1870      - 

ToUa(br9jni» 


Took. 


88.700 
106^889 
116»6M 
1«,778 
11M87 
87.888 
46^010 
8^601 


748.867 


Shipmentfl 
Fordgn.  . 


TotiJ 
Bhipaoents. 


Tods. 
80 

706 

1,418 

916 


8,889 


1,890 
1,808 

sjno 

8,606 
0,641 
8,907 
8A08 
619 
1,987 


81,660 


Tons. 
80 

796 

1.448 

916 


8,889 


1,880 
91.006 
100^669 
184a<i 
189,414 
182,984 
89^674 
46,669 
67,618 


774^147 


*  la  oonputiiiff  tiie  peiHmitase  of  Deenase  the  total  ihipmentB  of 
1888  is  taken  M  •  baais. 


Appendix,  Table  No.  77. 
Shipxents  of  Coal  from  PRESTON  since  1850. 


Tor. 


Shipmenta 
Coastwise. 


1851 

1888   • 
1868 

1864   • 
1886 

1866   • 
18S7 

1868   - 
1889 
1860   • 

Total 

U61   • 
1868 

1868   * 
1864 

1866  - 
1966 

1867  - 


1870 


Tofealllor9y9an       816,080 


Ibxis. 
48,807 

874^8 
.8^971 


88,721 


86.646 


Shipmenta 
Ponign. 


8,648 
768 

776 


81,196 
40.961 


8,148 
8,139 


10,184 


40,808 
41,718 
48,066 
49,848 
40,068 
81586 
81,867 
81,768 
8S40O 


160 

lj045 
446 
1.785 
1,887 
961 
480 
547 


6,600 


Total 
Shipments. 


Tons. 
46,799 

88,681 

86,746 

80^808 

88,781 

88)^89 


86,087 
38,385 

41,751 


864.488 


40.468 
41,718 
48410 
49,687 
41,847 
86,978 
31,606 
88;i98 
28,647 


.381.689 


Appendix,  Table  No.  78^ 
SatiraEXMTB  of  Coal  from  FXEKTW0OI>  since  1850. 


Year. 


Shipments 
Coastwise. 


Shipments 


1861 

1S68      - 
^863 

1854      - 
1866. 
1866      . 
'1857 
1358       - 
tB60 
1860      • 

Total    - 

1861 

1868      • 
1863 

1864      . 
1866 

1866      • 
i807 

1868      . 
1869-       - 
1870     . 

Total  for  0  yean 


Tons. 
9,888 

9i849 

11.414 

81,068 

88^0 

36,019 

88,067 

8t686 

8i666 

88,668 


838,889 


14,160 
18,016 
17,287 
17,067 
16^886 
18316 
10,918 
6;8O0 
2^881 


187,691 


Tons. 
1,688 

1,015 

560 

1^ 

070 

1,565 

1.873 

8,797 


88,484 


1,788 
300 

1,578 
6G8 

1,888 
474 

1^10 

.194 


Total 
Shipments. 


Tons. 
11^6 

10k864 

1]^ 

8^06 

3Si040 

87,574 

38.010 

36,488 

80;016 


861,268 


16,872 
18316 
18365 
17,689 
17348 
11,789 
11,988 
9,008 
88,481 


146,878 


^      ' 


Appendix,  Table  No.  79. 
Shipments  of  Coal  from  LANCASTER  since  1850. 


Tear. 


1851 
1868 
1869 
1364 
1866 
1856 
IBI97 
1368 
1809 
1800 


>  Total 

r 


1868 
13J8 
B64 

^ 
1966 

1307 
1868 
1868  • 
1070 


^tidforOyean 


Shipmenta 
Coastwise. 


Shipments 
Foreign. 


Total 
Shipments. 


Tons. 
5387 

4388 

4^16 

8388 

11360 

9334 

8,879 

7,068 

8319 

9382 


4,480 
2360 
1,606 
1388 
1.780 
1,775 
1,461 
1,907 
1341 


18,288 


Tons. 
816 

470 

1348 

8,186 

1,110 

8.147 

9344- 

3,084 

8,708 

8385 


17,61 


8,860 


Tons. 


6,806 
8368 
19364 
18,070 
11361 
11428 
19.107 
Mil 
4,757 


88331 


8349 
6318 


8368 

4,858 

1.480 

8,063 

4708 

4^488 

8,164 

3,680 

8,4W 

8,033 

8,0W 

4,788 

4364 

.    6,705 

86,648 


^M80 


Xx  4 
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Afpekdix,  Table  No.  80. 
Shipmbnts  of  Coal  from  CHESTER  since  1850. 


Year. 


Shipments 
CoMtwiac 


Shipments 
Foreign. 


Total 
Shipments. 


1861 

1852      - 
186S 

18M      - 
1866 

1866      < 
1867 

1868      - 
1889 
1800      < 

Total 

1861 

1868      • 
1863 
1864       - 
1865 

1866   • 
1867 

1868  " 

1869  - 
1870- 

TotalfbrOyean 


Terns. 
101.044 

86,772 

81.812 

91.460 

85.8S4 

76.915 

78.860 

56ASS 

68.709 

6<t.838 


771.866 


01.780 
65,724 
61,806 
40.789 
51.843 
59.818 
79.483 
66.412 
78.818 


mjN% 


Tons. 
949 

1.071 

1.000 

360 

230 

865 

107 

834 

4.«74 

800 


9.599 


550 

989 

1.431 

2.283 

327 

600 

15 

750 

2.797 


9.742 


Tons. 
101.998 

86343 

82.321 

91.829 

86.064 

76.280 

78A»7 

66.957 

68,183 

57,088 


Lancashire  Coals. 


781.465 


66,713 
63,297 
52,022 
52.170 
60.418 
79.448 
67.162 
73,610 


577.120 


Appendix  No.  81. 

LEEDS,  AND  LIVERPOOL  CANAL. 

COALS  RECEIVED  AT  THE  FOLLOWING  PLACES, 
1869. 

Lancabhibe. 


Lancashire  Coals. 


Tons. 


Aitttree  -  -  -  -  - 

Appley 

Barrowfield        -  -  -  -  - 

Blackhum  .  -  -  -        - 

BlakeyEdge     .  .  .  .  - 

Bootle       -  -  -  -  -     •  - 

Brownhoase       .  -  -  -  - 

BrynnMoss  .  .  .  .        . 

Burnley  -  -  -  -  - 

Bnrscoagh  ..... 

Church  .-.--- 

Coates 

Crook 

Eli  Meadow 

Enfield  -  .  ... 

Ford         .  -  ... 

Foolridge  .  .  -  -  . 

FoxHiB  -  -  -  -  •        - 

Gas  Works        .  .  .  •  . 

Goreey  Lane         -  .... 

Green  Bank       .  -  .  .  . 

Halsall  ---.•- 

Hapton      -  -  -  -  -        ► 

Heapy - 

Heaton  Bridge      ..... 
Hole  House  Bridge       .  .  .  . 

HoUilioyd's 

Ince  ...  -  -  -        - 

Johnson's  Hill  .  .  .  .  . 

Kiikdale 

Leigh    ...... 

liinaore     ...... 

Litherland 

Liverpool  ...... 

Liverpool  Junction       .  .  .  . 

Livesev     .---.. 
Lock  Head        .  .  .  . 


1,487 

52 

3,445 

170,126 

1,080 

19,484 

768 

80 

13,655 

2,538 

22,599 

12,706 

2,677 

58 

24,063 

80 

2,850 

5,556 

1,254 
3,104 
96 
4,240 
3,543 
4991 

31 
512 
8,0501 
252 
25,398^ 
886,155 
16,677J 
6,208 
480,218 
299 
17,668 
8.660 


Tons. 


Lodge  Lane 

Lydiate 

Maghull    .  .  . 

Moulden 

Newhrough 

Norden     -  -  . 

Parbold     - 

Plank  Lane 

Reediford 

Rilej*s  Bridge    - 

Riley  Green 

Risbton 

Rose  Bridge 

Rufiord     - 

Sandy  Gate 

Scarishrick 

Side  Beet 

Tarleton   - 

Upholland 

WhalleyRoad  - 

Wheelton  - 

Whitehirk 

Wigan 

Withnell    " 

Total 


I 


267 

114 

770 

l/)80 

l,424i 

71 

2,673i 

10 

7,765 

24 

2^141 

5,957 

1,208 

216 

2,630 

697 

352 

10,547 

608 

3,058 

124 

182 

6,710 

12,463 


1,306,856^ 


Appendix,  Table  No.  82. 
Shipments  of  Coal  from  GAmsBOROUOH  since  1850. 


Yeaiv 


Shipments 
Coodtwiie. 


Foreign. 


Total 
Sliipments. 


1851 

1852       • 
1858 

1854       - 
1855 

1866       - 
1857 

1858      - 
1859 
1860       - 

Total     - 

1861 

1862      • 

1863 

1864      • 

1865 

1866      - 

1867 

1868       • 

1869 

1870    -       . 

Total  for  9  yean 


Tons. 
9,577 

7,605 

4^1 

fl»077 

5,068 

8,866 

8,088 

12,286 

10,447 

17,945 


80374 


16,796 
16,949 
16,172 
10,879 
15,068 
15,068 
15,188 
12,068 
10,811 


127,417 


Tons. 
160 

100 

248 

8,028 


8,515 


1,587 
1,702 
1,118 
875 
984 
246 
174 
668 


Tops. 
9,877 

7,605 

4v701 

6,077 

6.082 

8,466 

8,068 

12.478 

10,447 

20AM8 


93,869 


17,388 
18,651 
17,285 
11,254 
16,047. 
15308 
16;S06 
12,716 
10^700 


ill? 


ii 


7,227 


184^44 


'II.  I 

ml 


Appendix,  Table  No.  83. 
Shipments  from  Scarborough. 


rears. 

Coastwise. 

Foreign. 

Tota 

1859        •          ... 
1868    -       •              -        - 

Tons. 
180 

Tons. 
190 

Tom. 
190 

180 

Total       ...      * 

180 

190 

S70 
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Al>PENDiXy  Table  No.  84. 
Shiphents  of  Coal  from  Hull  since  1850. 


Tear. 


1851       • 
1852 

1S5S       - 
1854 

1855       - 
1856 

1897       - 
1858 

1859       - 
1860 

T«M 

1861 

1862       - 
186S 

1864       • 
1865 

1866      - 
1867 

1868       • 
1860 
1870    - 

Total  for  9  years 


Shipments 
Coastwise. 


Shipmenls 
Foreign. 


Total 
Shipments. 


Tons.' 
12,785 

10413 

2359 

7.6M 

14.952 

14.644 

15.156 

11.573 
10.149 


110,174 


14.040 
10324 
12,434 
11.728 
19.637 
13,551 
11.268 
22,162 
20.044 


135.688 


Tons. 
'64343 

82.661 

51.750 

54301 

64.^1'^ 

117355 

140.414 

132^4 

140.891 

159.261 


987.170 


131.143 
195.627 
J76.572 
158.097 
202318 
184.027 
164.057 
188.037 
172,302 


1307.675 


Tons. 

77.278^ 

62,774 

54,609 

61,915' 

79,192 

132;409 

155,570 

14^603 

161,464 

169,410 


1.097344 


145.183 
206.451 
189.006 
169,825 
28S1460 
197378 
175325 
205.199 
192.S4i8 


1,708363 


Appendix,  Table  No.  85. 
Shipments  of  Coal' from  GotOLB  since  1850. 


Tear. 

Shipments 
Coastwise. 

Shipments 
Foreign. 

Total 
Shipments. 

1861          -      •' 

Tons. 
104336 

Tons. 
5;681 

Tons. 
110,017 

18«    •  . 

96,083 

2322 

99.005 

j^ 

185S           -       - 

90.468 

2,070 

92338 

1'  =  ' 

1854  - 

1855  .       . 

75.86* 
85.740 

1385 
1,797 

77.050 
87.537 

1856       - 

97.268 

883 

98,161       1 

-1    i 

1857           -       - 

107,989 

8,647 

116,686 

1858       - 

1850          -  '    . 

1860       - 

^90369 
89.740 
95.776 

15.293 
18.771 
16,452 

106,162 
106311 
111328 

Total    -       - 

938,634 

78311 

1,006345 

1801          .      . 

94,608 

8365 

92373 

186B       * 

92.986 

13.686 

106,522 

i  !  a  2 

1863           -      . 

94.527 

21,788 

116309 

1864  - 

1865  -      - 

109,406 
118383 

12372 
4^965 

122368 
123,468       1 

-^Vjf^ 

1866       . 

97313 

8.288 

106.101 

1       ^ 
lip 

1867  •      - 

1868  - 
1860    •       .     . 
1870 

76.527 
83,901 

16316 
15,222 
15,988 

02343 
09.123       1 
109,191 

Total  forOjean 

asi^ 

117.040 

968,408 

Appendix,  Table  No.  86. 
Shipments  of  Coal  from  Grimsbt  since  1850. 


Tear. 


Shipments 
Coantwise. 


Shipments 
Foreign. 


1851      . 
1852 
1853       • 

1854 

1855       • 
1856 

1857       - 
1858 

1859       • 
1860 

Total    . 

1861      - 
1862 

1863       - 
1864 

1865  - 

1866  . 
1867 

18^       . 
1899 
1870    .       - 

Total  for  9  years 


Tons. 
470 

490 

897 

821 

1,974 

2.418 

4.705 

7.322 

8.2S8. 

9.555 


Tons. 
4146 


3.581 

4071 

2,656 

3,053 

2.800 

3.621 

6,414 

8388 

5il00 

66318 

74.425 

79,180 

98,182 

100304 

M)2,714     . 

110347 

70.943 

80.498 

414961 


9.627 

81.668 

11.796 

86,460 

17336 

127385 

20341, 

127.474 

19,403 

172,097 

84*069 

188,753 

44323 

'    196,266 

87,479 

228,787 

35368 

220307 

1.424387 


Total 
Shipments. 


Tons. 
4616 


451346 


91385 
98356 
145.481 
148315 
191300 
218,728 
241,180 


255360 


1356»618 


Appendix,  Table  No.  87. 
Shipments  of  Coal  from  Boston  since  1858. 

A  small  Betnm  of  15  tons  alone  is  all  that  appears  before  this  Date. 


Tear. 


Shipments 
Coastwise. 


1850 

1860   • 
Total  - 

1861 

1862   • 
1863 

1864   - 
186|( 

1666   . 
1867 

1868  - 

1869  - 
1870 

Tctalfor7year8 


Tons. 


110 


110 


82 
970 
522 
206 
856 
22 
60 


Shipments 
Foreign. 


Total 
Shipments. 


Tons. 
200 


954 


1,164 


340 
621 
85 

241 


2317 


Tons. 
200 


1,064 


1.264 


422 
1301 
607 
205 
597 
22 
60 


;i.287 


8304 


18483,     VoLin, 
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Appendix  No.  89. 

The  Midland  Railway  in  1856  carried  from  the  coUieries 

north  of  Derby,  the  Erewash  VtSHey,  and  tlie  Leicester- 
shire coQicries,  coal  to  the  following  places : — 

Tons. 

Morecambe,  for  shipment      ■    -           -  5,920 

Moiecambe           -           -            -        -  1,522* 

Lancaster           -            -           ,            .  2,765 

Halton      -           -           -           .        -  348         ' 

Caton    -            -            -           -          ..  -1,877    . 

Hornby 3,173 

Wennington      -         .  -           -            -  502 

Bentham  -    '       -            -            -        -  1,124   * 

Ingleton            -           -           -           -  279 

Clapham  -            -            -            .        .  540 

Lettle 4,604 

Long  Preston        -            -            -        -  767 

Hdlei^d           -            -            -            -  •      409         ^ 

BeUBusk 1,460 

Gargrave           -            •           -            -  121 

Colne 116 

Foulridge           -            -            -            -  641 

Earby        -            ...        -  3,982 

Thornton           -            -           -           -  516 

Elslack 36 

Skipton              -            -            -            .  2,152 

Connonley         ,  -            -            .        .  2,633 

Kndwick           -           .           -            .  3,370 

Stceton     -           -            -            .        ^  1,973 

Keighley            -            -            -           .  23,433 

Bingley 2,543 

Saltaire    -----  5,728 

Shipley 2,391 

Bradford           .            1            -           .  4,034 

Appefrley  -            -            r            -        -  2,475 

Calverley           -            -            -           -  675 

Newley 5,782 

Kirkstall  Forge              -            -           -  11,124 

Kirkstall 3,830 

London  and  North-western  Junction  for 

North-eastern  Railway .  -  -  ll,54Q 
Leeds  -  -  -  -  -  17,633 
,  Methley  Junction  for  Great  Northern  -  21,196 
A  Itoffcs- Junction  for  North-eastern  Rail- 
Way  -  -  .  -  11 
Normanton  -  -  ,  -  -  2,401 
Oakenshaw  -  -  *  -  -  ,  9 
Cudworth  -  -  -  -  '  22 
Darfield  -  -  -  -  22 
Swinton  for  South  Yorkshire  Railway  -  1,467 
Rotherham,  Masboro',  and  Sheffield  -  52,658 
Eckington    for    Manchester,  Sheffield, 

and  Xinooln        ...  3,003 

Chesterfield      •    -            -            -    .     -  34,700 

Stretton            .'            -            .             -  447 

Wingfidd             -      '^     -            .         -'  447    ' 

Belter              -            -            -        .     -  739 

Duffield     -       .   -            -•          -  '      -  1,161 

Ambergate       -            -           .             -  11,152 

WhatstandweU     -            -           -         -  135 

High  Peak  RaUway      .            -             .  385 

Matlock   -            -            -            -         -  6,519 

Darley  Dale      -            -            -             -  1,736 

Rowsley 12,665 

Little  Eaton 2,572 

Derby 46,141 

Willington       -            -            -             -  2,561 
Willington  Junction  for  North  Stafford 

Railway        .       -                -                -  108,828 

Burton  and  B        '    and  Walton           -  15,560 
Wicknor  Junction  ^  ^onth  Stafford 

Railway        .  -           -           -           -  13,835 


Haselour,  Tamworth,  and  Wilnecote     - 
Kiiursbuiy,    Whitacre,    Coleshill,    and 
Hampton  ... 

Forge  Mills,  Water  Ortoc,  and  Castle 
Bromwich  ... 

Birmingham 

CamphiU,  Moseley,  and  King's  Norton 
Burnt  Green,  BlackweU,  and  Broms- 

grove  ... 

Stoke  Works,  Droitwich,  and  Feamall 
Heath         -  -  -  - 

Dunhampstead  and  Spetchley  - 
Worcester   and   Oxford   arid   Wolver- 
hampton and  Worcester  stations 
Wadboro*  and  Deflfoyd    - 
Eckington  and  Breedon 
Ashchurch  and  Tewkesbury 
Cleere  and  Cheltenham 
Gloucester  •»      '     - 

Stonehouse,  Frocesta*,  and  Duraley 
Berkialey  Road  and  Charfield     - 
Wickwar  and  Yate      -  -  - 

Bristol  and  Great  Western  and  Bristol 
and  Exeter  stations     -  -  - 

Draycott,  Long  Eaton;  and  Beeston     - 
Nottingham       -  -  -  - 

Nottingham  for  Great  Northern  Railway 
Carlton,  Lowdham,  Thurgarton,  Fisker* 

ton 
Southwell  and  Newark 
CoUingham^  Swinderby,  and  Thorpe    - 
Lincoln  and    station?  on  Manchester, 
Sheffield,  and  Lincolnshire  Railway  - 
Radford,  Basford,  Bulw'eU 
Hucknall,  Linby,  and  Kirkby     - 
Sutton  and  Mansfield   -  -      ..     - 

Stations  on  Erewash  Valley  Railway     - 
Kegworth  and  Loughboro' 
Barrow,  Sileby,  and  Syston 
Leicester        -  -  - 

Stations  between  Leicester  and  Rugby, 

inclusive        -        .   - 
Stations  between  Leicester  and  Burton 
Brooksby,  Ku*by,  and  Melton     - 
Saxby,  Oakham,  and  Manton  - 
Luffenham,  Ketton,  and  Stamford 
Hepstone  and  Peterborough      - 
Peterborough  for  Eastern  Counties  Rail- 
way -  -  , 
Wansford,  Oundle,  Thrapstone,  High- 
ham  F           -           -    .       - 
Seaton,      Rockingham,      Medbourne, 
Market  Harbro*'        .  -  - 
Tbeddlngwortb,  Welford,  and  Stanford 

Hall  -  -  - 

Coventry,  KeniJworth,  Leamington    ,  - 
Weedon,  Crick,  and  'Blisworth    - ' 
Northampton  iBind  Wellingboro* 
Wolverton  Road  and  Bletchley 
East    Stratford,  Woburn,  and 

mont  -  - 

Ampthill  and  Bedford 
Winslow,'  Clayton,  and  Lauton    - 
Bicester,  Islip,  and  Oxford 
Buckingham,  Brackley,  and  Banbury  - 
Swanboume,  Leighton,  Farthinghoe     - 
Dunstable,^  Tring,  and  Aylesbury 
Berkhampstead,  Boxmoor,  and  Langley 
Watford,  Bushy,  and  Harrow     - 
London' stations  '     -' 
Kew  Junction  for  South-eastern  and 
South-western  Railways 


Ridge* 


Tons 
2.138 

3,724 

•1,856 

48,959 

4,621 

4,734 

5,627 
1,331 

36,764 

321 

1,859 

1,^36 

47,638 

.7,504 

3,314 

340 

340 

'      66 

7,044 

33,172 

U3M4 

6,177 

21,743 

7,206 

10,629 
28,426 
5,808 
25,479 
72,656 

'  9,062 
11.050 

161,996 

31,4l2f 
46,866 
9,Si3: 
18,399 ' 
21,001- 
22;314'^ 

-    252,484 

17^75; 

17.108 

6,067 
19,224 
24J8185 
43,486 

7,731 


8,330 
20*985 

6,926 
47,826 
23,948 

5,554 
29,980 
14,205 

9,182 
240,205 

-    105,717 


Afpeindix  Table  No.  90: 

A  Statement  of  the  Total  Sales  of  Coal  by  Canal  and  Railway  from  the  Collieries 'of  the  EbeWabh 

Valley  Di^^rict  from  1849  to  1869. 


Canal. 

Raihraj. 

Total. 

-  Oaiml. 

Railway. 

Total. 

Tons. 

Tona. 

Toiwr. 

Tons. 

Tons. 

Tons. 

i84e 

866,066 

43,820, 

480,776 

1860 

2^.292 

l.«22;906 

1.446.198 

I860 

S^92S 

19<;073 

576,714 

.     1861 

218,421 

1.5(^,000 

1851 

26V)79 
Sl?409 

.     58^.001 

'        1862 

249,932 

1,297JS90 

1,547.522 

1852 

^      817.178 

632,687 

1863 

223,972 

1,347.944 

l«2 

1858 

^•JS 

407.981 

818.369 

•lis  . 

•K 

1.662.228 

1864' 

268^ 

599.247 

•      857.343 

1.641,542 

1.859,962 

1856 

288,898 

768,277 

'  977.170 

1866 

217/J9S 

1,746,819 

1,968,412 

1866 

247.294 

752.187 

999.481  •  ' 

•     W8f 

1964J79 

1,749,825 

1.946,804 

1867 

827,704 

776,948 

1.004,668 

tt68 

181,145 

1.571,474 

1,764.619 

1868 

aoi^7i 

887.457 

l,M9,0e8 

1669 

•  191,902 

1,709,061 

1,901,968 

1869 

908,906 

968.026 

1.176,981 

' 

N3.--1!lieae  flgarea  do  not  include  the  locid  or  land  sales,  nor  the  QoantttiOa  nsed  in  the  dtstrtcttbr  tron^^&olttng  purposes. 
At  least  1,500  tons  a  week,  or  7B,000  tons  a  year,  during^  the  above  period,  may  be  fisurly  added  as  representing  the 
outsales  of  the  district,  «.e.^  of  collieries  which  are  not  the  Erewash  VaUey  Association's!  and  oonsecpiently /not  in-         T 
duded  in  the  above  wtunis,  Digitized  by  V^OOQ IC 
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Appekpix  No.  92. 
The  Cbomford  Canal. 

Total  Amount  of  Coal  Laden  and  Delivered  at  the  respective  Places,  as  under.  Year  ending^ 
•  December  31,  i«67. 


Oomenes. 

, , — 

PlacM  of  Delivery. 

Boate. 

Hard. 

'  Soft. 

Cobbles. 
Tods.  cwts. 

Cokes. 

Total. 

^ 

Tons.  cwt». 

Tons.  cwts. 

Tons.  cwts. 

Tons.  cwts. 

Swanwlek 

Cromford 

92 

311    15 

— 

1,606     5 

— 

1.918     0 

BnUway       • 

S 

68      0 

— 

— 

— 

58     0      . 

Brands  -       -         - 

Lea       -         .      - 

19 

— 

431      0 

— 

— 

451     0 

NewKain        •      - 

Ln     . 

8 

— 

60    15 

— 

— 

56    15 

mpiej 

Lea    . 

8 

— 

^— 

64    16 

— 

64    16 

Cromford 

40 

— 

378    15 

196      0 

— 

674    16 

Bleiffhts  •         •      - 

Railway        . 

11 

45    16 

117     0 

29    10 

— 

IMS      S 

Cromford 

180 

445    16 

262    10 

2,917      6 

— 

8,625    10 

Ounfldd 

BaUvay       • 

17 

2SL      6 

8     0 

84    10 

— 

8U    15 

Langton 

Cromford 

85 

— 

167    10 

404      0 

to. 

571    10 

Cromford     - 

29 

— 

280    10 

834    10 

— 

666      0 

Railway          -       • 

6 

48      0 

5      0 

67      0 

'  — 

115      0 

Hartshaj          >      - 

-Whatstandwell      - 

68 

5«9    15 

756    10 

— 

1,816      6 

Lea       -          .      - 

125 

■^-^  ' 

979    15 

1,990    10 

— . 

2,970      6 

Hagtum 

65 

1.C47      0 

— ' 

-^ 

— 

1,6*7      0 

Cromford 

170 

BO      0 

'      1^4      5 

2,647    10 

— • 

8,871    IS 

RaUw«y       - 

118 

686    10* 

19    15 

1,816  ,.  0 

7     0 

2,529     6 

Pentrioh 

WtaatotandweU      • 

92 

350      0 

857    10 

698      0 

— 

1,860    15 

Saw  MiU      - 

7 

— 

— 

144      5 

— 

144      6, 

Hacctiim 
BidiBridge- 

Total       - 

306 

2,627    10 

— 

— 

2,402    IS 

6,120      6 

HudniaU         -      - 

1 

— 

23      0 

— 

-^ 

•       28      0 

1.408 

6,486    15       ^ 

6,421      0 

'  - 

18,001    10 

2,400    IS 

28.009     0 

Appendix,  Table  No.  93/ 

Birmingham  Canal  Navigations. 

Synopsis  of  thb  Tonnages  ?n  the  Year  1832. 


Tons.  Cwt 

COAL,  for  supply  of  Birmingham        •           •  . 

rirf  Worcester  fcanal         •           -           -  -  179,121  12 

wf  Warwick  qanal        .          -           -  -  218,764  16 

vid  Coventry  Canal      ^    -            -           -  -  51,416  7 

vid  Staffordshire  and  Worcestershire  Canal  -  66,303  12 

from  Whittington  to  Fazeley        •           -  -  12,156  8 
for  supply  of  works  in  the  mining  district  ^ 

Total  tons 


Tons.     Cwt 
324,563    18 


527.762    15 
718,552      9 


Total. 


1,570,879      2 
1,570879      2 


Synopsis  of  thb  Tonnaobs  in  the  Year  1840. 


COAL,  for  supply  of  Birmingham 

vid  Worcester  Canal        ... 
vid  Warwick  Canal        ... 
vid  Coventry  Canal  ... 

vid  Staffordshire  and  Worcestershire  Canal 
from  Whittington  to  Fazeley 
for  supply  of  works  in  the  mining  district 

Total  tons 


Tons.    Cwt. 

ToDf.     Cwt. 
•443,271     19 

Total. 

161,445     17 

174,560    16 

8,572    — 

42,772      9 

11,262      9 

398,613    11 

1,048,926    10 

1,890,811 

13 

1,890  811 

13 

.Synopsis  of  the  Tonnages  in  the  Year  1850. 


Tons.    Cwt 

Tons.     Cwt 

COAL,  for  supply  of  Birmingham        -           ^ 
iitf  Worcester  Canal 

-    262,661     17 

560,119      2 

wf  Warwick  CanAl 

-    104,680      4 

vid  Coventry  Canal          -           ... 
vi<^  Staffordshire  and  Worcestershire  Canal 

.        4,353      6 
.      39,963      5 

from  Whittington  to  Fazeley 

.        3,615      5 

415,273    16 

Total. 


for  supply  of  works  in  the  mining  district 
'Total  tons 


1,523,085      9         2,498,478      7 


2,498,478      7 
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Synopsis  op  tub  T^nnaois  in  the  Year  1860. 


COAL^  for  supply  of  Birmingliam 
vid  Woicester  Canal 
vid  Warwick  Canal         -  .  - 

vid  Coventry  Canal  -  -  - 

pid  Staffordshire  and  Worcestershire  Canal 
from  Whittington  to  Fazeley 
for  supply  of  works  in  the  mining  district 

Total  tons 


Tons.    Gwt 

166,362  12 

83,914  — 

858  10 

8,509  — 

1,922  5 


Tons.     Cwt 
640,201       5 


261,566      7 
2,613,598    - 


T«l9L 


3,516,365    12 
3,515,365     12 


Synopsis  op  the  Tonnages  in  the  Year  1866. 


COAL,  tor  supply  of  Birmingham 

vid  Worcester  Canal         -  -  - 

vid  Warwick  Canal 

vid  Coventry  Canid  -  -  - 

vid  Staffordshire  and  Worcestershire  Caaal 

fifom  Whittington  to  Fazeley 

for  supply  of  works  in  the  mining  district 

Total  tons 


Tons.    Cwt 

135,585  — 

77;205  - 

5.17  10 

13,776  10 

1,039  — 


Tons.     Cwt 
673,407    15 


228,123    — 
2,700,090    13 


Total. 


3,601,621       8 
3,601,621       8 


.  Appendix,  Tabl?  No.  94. 

Shipments  of  Coal  from  GLOUCESTER  since 
1850. 


Tew. 

Bhipments 
Goastwiae. 

Shipments 
Foreign. 

Total 
Shipments. 

ISftl  -       .  - 

1868     -           -       ■ 

1868- 

1864     -          -       - 

1866- 

1866      - 

1867- 

1868      -           -       - 

188S- 

1860     -           -       - 

.    Tons. 
86,963 

88,801 

.98.728 

78,600      , 
112.197 

94.768 
109,?10 
138,719 
187.8U 
167.627 

Tons. 
880 

428 

38 

414 

210 

2.685 

1.826    .. 

'   4^9 

1,692 

6.886 

Tons. 
86,298 

89,229 

92.761 

79.023 

112,407 

'    97.288 

1U,088 

188.488 

188.608 

163.982 

Total        . 

l.Oei.483 

18,636 

UQWK9 

1861     .          -       - 
1868  • 

1868  -          •       • 
1864- 

1866  -          -       - 
1866- 

1867  - 
1868- 

1869  ••       - 

1870  ■■       - 

181,288 
168,148 
168.188 
169.984 
160,866 
173>766 
160,661 
1704)79 
163.371 

4.668 
6.660 
1.109 
2,180 
1.486 
1.892 
1.440 
880 
411 

^Illllllli 

TotelforOyean  • 

1.407.600 

20.610 

t.618,110 

Appendix,  Table  No.  95. 
SmPMENTfi  of  Coal  from  BRISTOL  sin^^  1850. 


Year. 

Shipments 
CoMtwise. 

Shipments 
Foreign. 

Total 
Shipments. 

1851  -       ■  . 

1852  -          -       - 
1863- 

1864     •          «       - 
1866- 

1866  -          •       - 

1867  - 

1868  -          -       - 
1869-- 

1860     -          -       - 

Tons. 
1.868 

T.085 

800 

8.328 

2.406 

1,197 

1^469 

1.091 

1.806 

674 

Tons. 
8.965 

9.965 

0.684 

11.102 

6326 

10,466 

13.666 

10.903 

10.817 

10,288 

Tons. 
1U87 

U,OBO 

9.S84 

18^ 

sisao 

11.662 
15.QS4 
12j084 
12.683 
10897 

Totol        - 

14U002 

108344 

116.946 

1861      -           •       - 
1808- 

1868  -          -       . 
1864- 

1866  -          •       - 
1886  - 

1867  - 
1868- 

1869  -       -         - 

1870  -'     -       - 

876 

428 
'  ^8 
263 
878 
996 
906 

17J594 
6.791 

10.944 
10.066 
10^666 

6W 
12.SaD 

9.674 

18.470 
5.791 
^771 
11.186 
IWR 
10l944 
6^ 
1^228 
0.574 

Total  Tor  9  years  - 

4v094 

-     86.460 

00.574 
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Appendix  N<».  96. 


L18T  ot  Anthbacitb  Gouuibbxbs* 

(Comn^cing  st  the  top  of  the  Neath  Vallej,  and  following 
the  Kortk  Drop  downwards  to  Kidwelly,  from  East  to 

West.) 

1.  Alaesmaidiog  Colliery : — ^Lessees,  Messrs.  Penrose  and 
Starbuok.  Manager,  Mr.  John  Brown,  agent  to  Messrs. 
PenroM  and  Starbucks  eoal  merchants,  Neath.  —  Semi- 
anthradte. 

2.  Aberpergwm  Colliery: — Owner  and  worker,  Morgan 
Wilhains,  Bsq.,  Aperpergwm,  near  Nesthwr-Semi-anthra- 
cite. 

3.  ^llffitton  ColHeiT : — Owner,  Morgan  Williams,  Esq. 
Lesseei,  the  Neath  Abbey  Coal  Company,  near  Neath.* 
Mana|ter,  Mr.  W.  H.  Bell«  Drmnma  House,  near  Neath. — 
Semi-itxthraoite. 

4.  Ytiisarwood  Colliery :— Lessees,  T.  JC.  Hinde  and  Co.,' 
Ynisarwood  Colliery,  near  Neath.— Semi-anthracite,  and  is 
worked  as  culm. 

5.  Cftdozton  Colliery:  —  Lessees,  Messrs.  Evans  and 
BevaiK.  Cadoxton,  near  Neath. — Semi-anthracite. 

6.  FfoBch-yHraneni  or  Clynthynog  Colliery :— The  Glyn- 
neath  Steam  Cosl  Company.  Manager,  David  Llewellyn, 
Elsq.,  C.E.,  Pontypool. — Part  steam  and  part  semi-antlura- 
oHe. 

7.  Glynybont  Colliery :— Trustees  of  late  Anthony  Hall, 
Esq.  Acting  trustee,  Datid  Joseph,  Esq.,  Ely  Rise,  near 
Caraitf.-<- Semi-anthracite.    Not  at  work. 

8.  Cwmyrach  Old  Level:  —  Abandoned  many  years. 
John  Arthur,  Esq.,  lessee.— Semi-anthracite. 

9.  Cwtinyrach  or  Venallt  Colliery :— Owner  and  worker, 
late  N.  V.  Edwards  Vaughan,  Esq.  Agent,  Mr.'.Hemij 
Morgan,  PwUywaun  Colliery,  near  Pontypridd.  —  Semi- 
anthraeite. 

10.  Crinant  Colliery:  —  Lessees,  Messrs.  Evans' .and 
Bevan,  Cadoj[ton,  nesr  Neath. — SenM<4nitlnaeite.  <Note.^^ 
Same  lessees  as  No.  5.) 

IL  the  Onllwyn  Colliery :— The  Onllwyn  Iron  Com^ 
pany.    (Abandoned  some  years.) — Semi-anthracite. 

12.  Qwanndawdd  Colliery  .—The  Ystalyfera  Ihm  Com^ 
.ny.  Manager,  Robert  C.  Fisher,  Esq.,  Ystalyfera  Iron 
orks,  near  Swansea. — Good  anthracite. 

13.  The  Ynisbydafa  Colliery :  — Captain  De  Winton, 
owner  and  worker.  Agent,  Mr.  David  Griffiths,  "  Castle 
Inn,"  Ystradgunlais,  Swansea  Valley. — Anthraeiti!. 

14.  Tstalvfera  Iron  Company's  Collieries :— The  Ystaly- 
fera Irob  Company.  Manager,  Robert  C.  Fisher,  Esq., 
Ystalyfeta  Iron  Works,  near  Swansea. — Good  anthracite. 
(Note.— Same  lessees  as  No.  12.) 

15.  Yniseedwyn  Iron  Company's  CoUieries :'— The  This- ' 
cedwyn  Iron  Company,  Yniseedwyn  Iron  Works,  near 
Swaiisea.->^<jood  aathittiite.        • 

16.  Yidsygeinon  Colliery : — ^The  Ynisygeinon  Co»l  Com- 
nj.  Manager^  Mr.  Ingram^  Wind  Street,  Swansea. — 
imi-anthracite. 

17.  Ynismedw  Colliery :— Owner,  Iltid  Thomas,  Esq., 
Glanmte,  near  Swansea. — Semi-anthracite. 

18.  The  Palleg  (Colliery :  -^  Henry  Pratt,  Esq.,  Star 
Colljeiy,  near  Kidwelly. — Anthracite. 

19.  The  Brynmorgan  Colliery: — The  Yniseedwyn  Iron 
Company,  Yniseedwyn  Iron  Works,  near  Swansea. — An- 
thracii^.    (Note. — Same  lessees  as  No.  15.) 

20.  The  Ystradowen  Colliery: — Lessees,  Messrs.  Carr. 
Abandoned  some  years.  Landlord's  agent,  E.  Daniel, 
Swansea. — Anthracite. 

21.  The  Cwmllynfell  Colliety: — Lessees,  Messrs.  Brock 
and  Son  (late  James  «and  Aubrey),  coal  merchants,  Swan- 
sea.— Anthracite. 

22.  The  Twynadam  Colliery  :^Lessee,  Mr.  R.  B. Williams, 
MehnlsnrihaD,  nter  Neath.— Anthraoite. 

23.  The  Brynammah  Collieries : — ^Ths  Brynamman  Iron 


^; 


Semi 


Oompaogr.  MaaaiMr,  Mr.  Hcniy  Ridhards,  Bi^namman 
Iron  Works,  near  lianelly. — Best  anthracite. 

24.  The  Llwynrhidia  Colliery: — Mr.  Joseph  Thomas, 
Prospect  Place,-  Cwmamman,  Llanelly. — Good  anthracite. 

25.  The  Wauncaegurwen  Colliery:  —  Messrs.  Ridiard 
Morgan  and  Son,  coal  merchants.  New  Dock,  Llanelly. — 
Best  anthracite. 

26.  The  Gamant  Collieries: — Lessees,  R.  Perkins  and 
Company.  (Abandoned  some  years.)  Landlord's  agent, 
William  Rosser,  Esq.,  Llanelly.-^Best  anthradte. 

27.  The  Raven  Collieries  :-<-Les8ees,  Messrs.  Joneti  and 
Company.  Manager,  Mr.  John  Dowle  Jones,  Temple 
Street,  Swansea. — Best  anthracite. 

28.  llie  Gellygedrim  Collieiy : — Executors  of  kte  Joseph 
Martin,  Esq.  (Shut  up  at  presents)  Landlord's  agent, 
E.  Daniel,  Swansea. — Best  anthracite.   ' 

^29.  The  Tregloin  Colliery :— Executors  of  late  Joseph 
Martin,  Esq.  (Shut  up  at  present.)  Landlord's  agent, 
E.  Daniel,  Swansea. — Best  anthracite. 

.  30.  The  Brinlloi  Colliery  :~Messrs.  Richards  and  Strick. 
Manager,  Mr.  Henry  Richards,  Brynamman  Iron  Works, 
near  iJAnelly. — Best  anthracite.' 

31 .  The  Tyllwyd  Colliery :— Mr.  WilHam  Jones,  Tyllwydd 
Colliery,  Cwmamman,  Llanelly « — Good  anthracite. 

32.  The  Cawdor  Colliery : — Lessees,  Messrs.  Morgan 
and  Thompson,  Llanelljr.  Address,  R.  G.  S.  Thompson, 
Esq.,  Grove  Place,  Swansea. — Semi-anthracite,  good. 

33.  The  Uwynyrhaf  Colliery :— John  Biddulph,  Esq., 
Swansea.    (Abandoned!) — Best  anthracite.  . 

34.  The  Glynmoch  Collierv : — David  Lloyd  and  Son, 
PantyfPynon  Ck>llieries,  near  Llanelly. — Semi-anthracite. 

35.  The  Gam  Colliery  :  —  Messrs,  Harries,  Techon 
Colliery,  near  Llanelly.    Just  opened. — Semi-anthracite. 

36.  TTie  Pantyffynon  Colliery  :--David  Lloyd  and  Sons, 
Pantyfiynon  Colliery,  near  Llandly. — Good  anthracite. 
(Note.— Same  Immi  as  No.  34.) 

37.  The  Rhds  Collierv :— ^Benjamin  Jones,  Esq.,  Rhos 
Colliery,  Llanelly. — Good  anthracite. 

38.  Pwll-y-Lord  Colliery  :  — David  Lloyd  and  Sons, 
PilDlyi^on  Colliery,  near  Llanelly. — Good  anthracite. — 
(Note.— Same  lessee  as  Nos.  34  and  36.) 

39.  Cottage  HaU  Colliery :— The  Cottage  Hall  Collieiy 
Company,  Cottage  Hall  Colliery,  Llandibie,  near  Uanelly. 
— Good  anthracite. 

40.  Gorse'  tjoch  Colliery  :  —  Benjamin  Jones,  Rhds 
Colliery,  Llanelly. — Best  anthracite.    (Note. — Same  lessee 

►  as  No.  37.) 

41.  Cross  Hands  Collieries: — Messrs.  Norton  and  Com- 
pany, Cross  Hands  Collieiy,  near  Llanelly. — Best  anthra- 
cite.' 

42.  Cwmmawr  Colliery : — Messrs.  Thomas.  The  Rev. 
D.  Parfy' Thomas,  Reetofy,  near  Cowbridge. — Best  anthra- 
cite. 

43.  The  Gwendraeth.  CoUierr :— Messrs.  Watney  and 
Company,  Gwendraeth  Iron  Works,  near  Carmarthen, 
Maaager,  Mr.  William  Harries,  Gwendraeth  Iron  Worics^ 
near  Carmsrthen.— ^Best  anthracite.  ' 

44.  The  Glangwendraeth  Colliery:  —  William  Evans, 
Esq.,  Glangwendraeth  Collieiy,  Pontyeats,  near  Carmar- 
then.    Manager,  Mr.  W.  Evans. — Best  anthracite. 

'  45.  The  Plasbach  Colliery :-- Owner,  R.  A.  Mansel,  Esq. 
(Abandoned  some  years.) — Best  anthracite. . 

46.  The  Carway  Colliery :— The  Carway  Coal  Companv. 
Agent,  Mr.  Elias  Richards,  Carway  Colliery,  near  Kid- 
welly.— Best  anthracite.     ' 

47.  The  Trimsaron  Collieries: — The  Trimsaron  Iron 
Company.  (Abandoned  taaliy  years.) — iJome  anthracite 
and  semi-anthracite. 

48.  Tlie  Star  CoUiary :— {lenry  Pn^  Esc.,  the  Star 
Colliery,  near  Kidwelly.— ^Sfemi-anthradte.  (N^. — Same 
lessee  as  No.  18.) 


List  op' Colli BRn&s,  and  Lss^bbr,  *in  PbmBrokeshirb. 

1.  Ainkell,  Redbath,  and  Bolton  Hill  Collieries,  Haverfordwest.—John  Williams. 

2.  Bonville  Court  Works,  Haverfordwest. — Messrs.  Myers  and  Company. 

3.  Broadmoor,  Haverfordwest.— Messrs.  The  Bodmoor  Anthracite  Coal  Ckimpany. 

4.  Broadhaven  Slash  Colliery,  Haverfordwest. — Messrs.  Thomas  and  Canton. 

5.  Cardmakers  Pool  Colliery,  Haverfordwest. — Enoch  Barrah. 

6.  Freystrop  Colliery,  HavOTordwest.— Sir  John  Pakington. 

7.  Hook  Colliery,  Haverfordwest. — Thomas  Harcourt  Powell. 

8.  Kilgetty  Works,  Tenby. — Messrs.  Vickermaii  and  Company. 
d.  KilUwn  Collieiy,  Tfenby.— Heniy  Saunders. 

10.  Landshipping  Colliery,  Haverfordwest.— Messrs.  Stanley  and  Talbot 

11.  Moreton  Colliery,  Tenby. — Messrs.  The  Moreton  Ck>llieiy  Company. 

12.  Nolton  Colliery,  Haverfordwest. — John  Barrah. 

13.  Shipping  Colliery,  Tenby. — Joseph  Cadman. 

14.  Soutnwood  Collie^,  Haverfordwest. — Messrs.  Walters  and  Canton. 

15.  Thomas  Chapel  Works,  Tenby. — Messrs.  The  Pembrokeshire  Iron  and  Coal  Companv«> 

16.  Thomas  Hill  Colliery,  Tenby.— Thomas  Thomas. 
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Appendix,  Table  No.  97. 
Ck>AL  railed  in  the  FariBh  of  Abbrdarb  for  Ti^elve  Months  ending  December  1869. 


Used  at 

Increase 

Deenaie 

Names  of  Owaer. 

NameofCoUieiy. 

Exposed. 

Iron 

Works.   . 

Total. 

on 

tnreriotts 

Year. 

on 

prevkoas 

Year. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

HirwAin  CoaX  and  Iron  Compaq^ 
Aberdare  Merthyr  Steam  Coal  Company     • 

Park  Pit 

20,338 

-.▼ 

S0323 

— 

28370 

Hlrwaln*    . 

30.e09 

— 

80.600 

— 

48.741 

London  and  Merthyr  Steam  Coal  Company 

Cefti;  Merthyr - 

fid.5S8 

^ — 

56,523 

17.712- 

Powell  and  Bhja  •           -            •     ,        -          - 

Bhydywain      - 

7.685 

m^ 

7.685 

— 

2.114 

Bhydywain  Coal  Company 
Bwllft  ColUeiT  Company  - 

4.09S 



4.098 
10S32S 

2.092 

4» 

MordecaiJones 

Nantmelyii 

9S,021 

— 

19,299 

— 

Bhys  .nd  Bicbards 
Qadlys  Iron  Company    - 

Merthyr  Dare 

,1S-4i 



44ail 

6,707 

— 

Qadlys 

107,085 

10.56S 

^H-SS 

7.656 

— 

Samuel  Tliomas  .            •            • 

Sguborwen  - 

86^03 

— 

86,208 

^009 

— 

Aberdare  Xron  Company 
Tleath,  Evens,  and  Company 

Abernant 

^?^SS 

<S^1 

251,159 

19,963 

— 

- 

Werfa 

i?& 

— 

65,628 

— 

im 

Aberdare  Coal  Company 

S^2J 

— 

94.691 

-^ 

6^ 

Lletty  Shenkin  Coal  Company 

Lletty  Shenkin 

8^871 

_ 

S4.871 

— 

SJ6B 

Nixon,  Tuylor,  and  Cory 

l»oweU  Duffiyn  Steam  Coal  Company  . 

Ditto       - 

Ditto          ... 

Deep  Duff^yu   • 
High  Dnfl^yn 
Upper  Dufftyn  - 
OidDuffiryn 

^H'S?5. 

— 

111,975 

285 

— 

6,21S" 
11,001 

5,888 
161 

2J887 

Ditto       -            -            -            . 

Middle  Duifryn 

134^408 

8,906 

— 

Ditto 

Lower  Duffryn 

^•5Si 

7a8»068- 

94*4 

— 

Ditto       - 
Ditto 

Cwmdare 

44AW8 

9492 

— 

AberKwawr- 

78,665 

8^307 

— 

Ditto 

Aberaman 

ami 

104,84aJ 

31.004 

— 

Ditto          -             .    t         - 

Cwmneol    • 

9.418 

Ditto       - 

Fforcluiman     - 

J         - 

7373 

D.  Davis  and  Sons 

Ditto       -       '      - 

Blaengwawr 
Aborowmboy     • 

^         . 

66A57 
00,410. 

- 

144,607 

10.602 

wot 

Cworaman  Aberdare  Merthyr  Steam  Coal  Company 

Cwmaman  - 

79,411 

— 

79^1 

^ 

— 

EenwayandSon            -         ^  • 

Bedlwyn 

10,203 

— 

10,203 

5,298 

— 

2,068,570 

73,054 

2,141/124 

199,814 

111,190 

Increase  on  prcTioua  Tear          ...   88A15Toni. 

' 

IVins. 

Coil  worked  in  the  Hamlet  of  Bhigos.  but  brought  to  bank  in  the  Pariah  of  Aberdare-Hirwain  Coal  and 

Goal  workedT^ntfTParish  of  Uanwonno.  but  brought  to  bank  in  the  Pteish  of  Ab«rdar»-Nixoii.  Taylor, 

and  Cory— Deep  Dufltyn      ..---- 

" 

• 

-     20.801 

Total    - 

- 

.              • 

- 

•    52,976 

»  Ceaied  working;  June  1869. 


Appendix,  Table  No.  98. 

Return  of  Coal  raised  in  the  Parieh  of  Llanwonno,  County  of  Glamorgan,  for  Twelve  Months  ending 

December  1869. 


i 

Name  Of  Colliery. 

Coal,  how  chiefly 
disposed  of. 

1st  Quarter, 

ended 
March  25th. 

2nd  Quarter, 

eiTded 
June  30th. 

IrdQuarter, 

ended 
Sept.  30th. 

4th  Quarter, 

ended 

Disc.  Slst. 

Total  of 
each 

CoUierr 

for 
the  Year. 

Grand 

Total  for 

the 

Year. 

BetBurka. 

Tons 

Tons. 

Tons. 

Tons. 

Tons.    . 

Tons. 

NaTigation  Colliery  - 
Deep  Duftryn  Cdllfery 

Exported,  Steam  • 

26342 
4.759 

37.706 
6315 

51321 
4394 

84310 
4304 

131379 
19378 

__ 

Pont  Qynon  Colliery  • 

IzOand,  Aouse     • 

531 

360 

486 

410 

>IF 

<— 

Llwyncelyn  Colliery  • 
HafodCoUiery   •      - 

Ditto       - 
^  Ditto    . 

5349 

6362 

7A0O' 

6,014 

25.315 

— 

. 

Qyfeillon    or    Oreat 
VestemCjdltery    - 

Inland   and   Ex 

ported.  House 

13.458 

17,746 

14390 

22.195 

07389 

— 

LlanttiaaotrWaylflare. 

— 

— . 

— 

— 

— 

— 

— 

DuaUtOollieiT   -      • 

InJand,  Hooie   - 

60 

60 

50 

60 

200  ^ 

•^ 

Pernio  CoRifliy      - 

Export,  ftc  Houa 

B           8.977 

3,602 

4,662 

8381 

15312 

— 

10 

""BSa?-!^ 

11,566 

10.148 

3.000 

9314 

84321 

— 

Dteto         .        - 

'21,683 

16,604 

2.744 

11.449 

**4S 

— 

Ystrad^W^rkave. 

11 

Came  Ptirk  Colliny  - 

a        *    753 

— 

— 

— 

763 

■— 

12 

Ynyriiir  Colliery 

Export.  Ac.  HouM 

9            6.629 

6^46 

8,064 

8362 

29,721 

— 

Total 

95.80a 

1H714 

7«,771 

101,789 

— 

1    379.170 

Deo 

rease  on  the  y 

ear  1868 

.              . 

- 

-    6,069 
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Appendix,  Table  No.  99. 
Rbtubn  of  Coal  rtiied  in  the  Parish  of  Gblligabb^  during  the  Yean  1867  and  1868. 


Kune  of  Owner. 


Dovlais  Iron  Comnuiy  •         • 
Ditto 

Ditto  • 
Bymncy  Iron  Comiwhy 

Ditto  -         .         . 

Ditto        ... 

Ditto  - 

Ditto 
Charles  Hollwey  and  Company 
Powell's  DufAryn  Steam  Coal  Company 
Thomas  Joeeph  and  Company 
P.T.Woodruff      - 
Richard  Jonee  and  Company  • 
Bargoed  Coal  Company   • 

Ditto 
Thomae  Powell     - 

Ditto 
W.  and  B.  Beddoe 
G.  8.  Worthin^n     • 
W.S.Oartwrisht  . 
Joseph  Latoh  and  Cope 
William  Jones 
R.  Lewis  and  E.  Jenkins 
Charles  Protheroe 

Ditto 
Camgethin  Coal  Company 
Edmund  D.  Williams 
Richard  Evans 
Christopher  James     - 
George  Batters     • 

Total 


Situation  of  Ccdlieries. 


1867. 


Benghenydd  Common   • 
Raised  through  Pits  in  Herthyr 

Parish  .  - 

Exported 

Benghenydd  Common 
Exportea 
Graiff  Rhymney 
TirPhil  - 

TirPhUPit 
Troedyrhiwftiwch 
New  Tredegar 
NewBrithdir 
Old  Brithdir 
Dery  Newydd  - 
CilHaul 
Cwmllwydrcw 
GelliargweUt 
Penallta 
Penallta  Level 
Llancaiach 
Tophill  . 
Glanddu 
Pentrepoeth 
Cefa  Llwynau 
Church  m 
New  Place     - 
Rose  Pit 
Glyngaer 
Pottery  - 
Glwadis 
Cilfochfiurgoed 


Ton*. 
1838,711 

42,192 
78.903 
64,595 
10,097 
19,218 
15,S16 
100,093 
10,gM 
19,450 
C0.7O4 
27.68:1 
19.062 
17,313 
17,163 
21,608 
9,102 

60^2 

18.846 

15,«» 

1,014 

12.104 

6,700 

24^910 

8,500 

6,537 

2.092 

26,610 

11,870 


891,578 


1868.         Increase.     Decrease. 


Tons. 
196,629 

80.416 
147.881 
63,570 

8,977 
19.679 

2,898 
64.489 

7,894 
83,306 
25,301 
21,075 
11,129 
22,419 
663 
20,605 

6,635 

4,215 
41,896 
10JS73 


6,598 

2,946 

18,603 

10.657 

6.844 

2,053 

20,966 

7.012 


807,424 


Tons. 
13.918 

68,478 

""461 

13360 

6^06 

4,215 


2.157 


108,185 


Tons. 


11,176 

1,025 
1,120 

12.458 
35.604 
3.460 

25.408 

6,608 
8.833 

16.500 
1.003 
2,567 

8.986 
8,273 

13.483 
1.014 
6,506 
3,754 

n,807 

693 

39 

6.644 

4,368 


192,889 


Decrease  on  previous  Year      •  •         •   84^154  Tons. 

Tons. 
Coal  worked  in  the  Parish  of  Merthyr,  hut  brought  to  bank  in  the  Parish  of  Gelligaer,  Dowlais  Iron 

Company,  Yochriw  Pits       .-......-.    45,903 

Coal  worked  in  the  Parish  of  Lbmvabon,  but  brought  to  bank  in  the  Pariah  of  Gelligaer,  Thomas  Powell, 

GelliarKwellt  Pit  -  -  .  -  .  -  -     ^   -  .  .      8,156 

Coal  worked  in  the  Parish  of  Llanvabon,  but  brought  to  bank  in  the  Parish  of  Gelligaer,  Penallta  Pit  -      •     8,719 

Total     •-...-    67,777 


Appendix,  Table  No.  100. 
Return  of  Coal  raised  in  the  Parish  of  Gelligaer^  for  Twelye  Months  ending  December  1869. 


Used  at 

Increase 

Deoroaso 

Name  of  Owner. 

Situation  of  Collieries. 

^*port«3d: 

Iron 
Works. 

Total. 

Oli 

previous 
Year. 

on 

previous 

Year. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Dowlais  Iron  Company  •           •            •        - 
Ditto            .... 

Benghenydd  Common 

Raised  through  Pits  in  Merthyr 

129,359 

218,354 

347,718 

8,708 

Parish 

— 

39,000 

39,000 

8,584 

— 

Rhymney  Iron  Company           -            -        - 

Benghenydd  Common 
Graig  Rhymney  - 

13.414 
352 

80,173 
11,952 

0;Wi87 
12,S04 

21,040 

7.876 

Ditto        •         •             •            •        • 

Tir  Phil  Pit 

15,020 

59,7frl 

75,684 

11,195 

Ditto    -         .            -             -             - 

Darren  Pit 

38 

457 

405 

495 

— 

Charles  HoUwoy  and  Company  -             •        - 
Powell's  DuflWn  Steam  Coal  Company 
P.  T.  Woodruff            .             .            . 

TroedyrhiwAiwc 
New  Tredegar    • 
OldBrithdTr 

li  . 

7.743 

7,743 

S4» 

~. 

44,284 
31.853 

~ 

41,284 
31,853 

10,978 
10.778 

i: 

Bargoed  Goal  Company 

Exeoators  of  the  kte  Thomas  Powell  • 

Dery  Newydd    • 
CilHaul   . 

2-4.653 
49.439 

— 

24,653 

40,439 

13,524 

27.U20 

■"• 

GelliargweUt 

780 

— 

}      7,610  { 

19.826 

Ditto     -            .            -             .        . 

Penallta    • 

6,830 

— 

195 

WUIiam  and  E.  Beddoe 

Penallta  Level  • 

10.653 

— 

.  10,653 

6.488 

— 

G.  8.  Worthington        •             -             •        - 
W.  8.  Cartwright     .             -             .             . 

Llanosioch 

*7,837 

— 

47337 

6.441 

— 

TophUl 

13,127 

— 

13,127 

2.551 

— 

Joseph  Latch  and  Cope             -             -        - 

Glaiiddu    - 

1.294 

.» 

1.294 

1.294 

«- 

R.  Lewia  and  E.  Jenkins 

Cefh  Llwynau 

8,783 

— 

8.783 

3,185 

— 

Church  I^it 

4,266 

-^ 

}     18,463{ 

1.319 

•M 

Ditto    ..... 

New  Place 

14,198 

__ 

695 

— 

Camflethin  Coal  Company         •            •       - 

Rose  Pit   - 

16.759 

— 

IJ'PJ 

6.1US 

— 

Edmund  D.  Williams            - 

Glyngaer 
Gwladis     . 
Cilfachfaigoed  - 

6,293 

— 

6.293 

-^ 

— 

duistopher  James       -            •            -        - 
George^atters        .            .            •            . 

29,166 
9,888 

"• 

29.156 

9,388 

8.190 
2.876 

•"* 

Total   - 

- 

- 

486,418 

409,700 

896.118 

14S.804 

27.200 

Inerease  on  previous  Year         ....   112,604  Tons. 

Goal  worked  in  the  Parish  of  Merthyr.  but  brought  to  bank  in  the  Parish  of  Gelligaer.  Dowlais  Iron 

Company,  Vochriiiw  Pits    •  -  -  -  -        _"..."„.       "«,.",' 

Coal  worked  in  the  Parish  of  Merthyr,  but  brought  to  bank  in  the  Parish  of  GeUigaer,  Dowlais  Iron 

Company.  Pantywaun  Pit  .-..---•- 

Coal  worked  in  the  Parish  of  Llanvabon,  but  brought  to  bank  in  the  Parish  of  Gelligaer,  Exeoutors  of  the 

late  Thomas  Powell,  GelliargweUt  Pit  ........ 

Coal  worked  in  the  Parish  of  Llanvabon,  but  brought  to  bank  in  the  Parish  of  Gelligaer.  Executors  of  the 

late  Thomas  Powell  PenaUta  Pit     ...*•---- 


Total 


Tons. 
43.412 
16,900 
16.335 
10.800 
87.447 


18488.    VoLin. 
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Appendix,  Table  No.  101. 
An  Account  of  Coal  raised  in  the  Pamh  of  Ystradyfodwg  for  the  Twelve  Months  ending  December 


Total  of  each 

No. 

Names  of  Collieries. 

1886. 

1867. 

1868. 

Colliery 
for  the  Yeaf  1809. 

Tons  cwti. 

Tons  cwts. 

Tona  owtf. 

Tona  cwts. 

1 

Dimraven             •             •         - 

38^60    20 

59,895    16 

92,407     9 

86396     7 

2 

RhondiUMerthyr 

— 

— 

— 

40365    20 

3 

BiiteMerthyr 

— 

— 

— 

68.737     3 

4 

Ynysfaio 

29,094    17 

37;Z4S     6 

20,268     0 

20,478      8 

6 

Aberorkl  -             -             -        - 

61,051    12 

81430     8 

78,284   19 

100.030    11 

6 

Tylacoch 

2,821      5 

13,054     9 

17,448    12 

16364    90 

7 

Ocean  Steam 

~ 

— 

— 

204389    14 

8 

Pentre    -         -             -            - 

43,386      4 

58,244     7 

69,263    12 

49,786    15 

9 

Chureh     -             -             -        - 

28,157      8 

18,744     4 

26,686     9 

22389      6 

10 
11 

Bodmgallt      - 

42.666      9 
31,387    20 

41,721      8 
44,248    14 

42383    14 
4U47    20 

28.818      9 
61371    20 

12 

Blaenclydach    - 

21,189    15 

21,283      9 

22462     7 

10388      1 

18 

Cwmclydach 

44,186      2 

38,7«5     2 

37,977     6 

48308    18 

14 
15 

GiJScKsoch    "    -             -        - 

31,380      8 
10,621      0 

4S»207    11 
22,780     7 

41,120      8 
20,993     6 

48.446      6 
19391      1 

16 

Penygraig 

44,928    19 

49,782     7 

67,916     8 

69,277      9 

17 

Adare       -             -             -        - 

— T 

9,896    11 

12,868      6 

26478    18 

18 

Binas  - 

47,607      8 

41334    19 

40,808    17 

47.848    U 

19 

Troedyrhiw            -             -         - 

44,640      0 

41,651    14 

84,123    18 

89,727    15 

20 

^nyshir 

20,790      0 

4383    12 

23318    13 

29,720    16 

21 

Fern  Bale 

61,717      Z 
16,184      7 

56371    19 

81367     2 

52,480     8 

22 

Tynewydd 
CwmSaibren 

23,183    18 

83,163    17 

— 

23 

38,285    16 

48,221     7 

66,714    16 

— . 

24 

Gelligaled 

4.877    12 

8,890  ra. 

— 

— 

— 

25 

Park  and  Mawindy 

Total         -         -       - 

73340    20 

180302     7 

— 

649,828    18 

827,271    13 

981,787     4 
827,271    13 

1,070.781    18 

Increase  on  previous  Tear    - 

049328    18 

081.787      4 

— 

177,428    16 

J  164316    12 

88344     9 

Appendix,  Tables  No.  102. 

Table  I. — Showing  the  Economic  Values  of  the 
Welsh  Coals. 


Names  of  Coals  cm- , 
ployed  in  the  Experi- 
ments. 


Abvratuan  Mertliyr 
f^hW  Valt?    -       -       - 
Thomait's  MifrLhyr 

NiiOQ'^  Mi^rthjrr 
l^ini'A  *  -        - 

Bfiivriu  - 

Hill>  Plyiaouth  W^irli 
Abcrdan^  Co'w,  Mprthyr 
Gaxlly  Niiif^'fi^ot  t^oam 

M  vnydd  Xewydd 
AtK?rt%m 

Aiithmcit43,  June*  Je  Co. 
Ward's  ^i&ry-  Vein 
NGoth  Abbey 

(fed  I J  F^Jiir-feiit  S«tin  - 
Macallan  Rock  \mn 
Birfth  Gtijyo  GmJiftila  - 
LljTivi  -       -        - 

Oftdflikiti 

Oldi^ofltlf^  Firry  Vein   - 
Viviaji  and  Son*?* 
Llangonneoh 
Three^iuarter       Bock 

Vein  -       -       -       - 
Pentrepoth 
Cwm  Frood  Bock  Vein 
Cwm  Nanty  Gras 
Brymbo  Main 
Vivian  and  Son's  Bock 

Vawr         -       -       - 
Coleshill 

JSrymbo  Two  Yard      - 
Bock  Vawr 
Perth  Mawr     - 
Pontypool     -       .       - 
Pentrefelin 


A. 

B. 

r. 

z. 

Lbs. 

Lbs. 

10-75 

48.-9 

45-80 

625-67 

10-21 

53-3 

42-26 

644*19 

10-16 

63-0 

42*26 

688*48 

10-14 

63-22 

42*09 

640*12 

0-96 

51*7 

43*82 

614*93 

9-94 

57*08 

39*24 

687*92 

9-79 

5005 

44*82 

494*39 

9-75 

51-2 

43*74 

499*20 

9-73 

49-3 

45*43 

479*68 

9*56 

54*8 

40-87 

523*88 

9-53 

58*66 

38-19 

559*02 

9-62 

•66-88 

89*76 

536-26 

9-47 

60*8 

44-53 

443*96 

946 

58*26 

38*45 

566-02 

9-40 

67-433 

39*00 

608-78 

9-88 

60*3 

37*77 

656-23 

0'85 

60*166 

87*23 

681-20 

9*29 

61*6 

43-41 

479*36 

9-28 

48-1 

46*56 

443*96 

9*22 

51*0 

43-92 

470*22 

9*19 

68*3 

42*02 

429*88 

8*97 

58*1 

43-99 

621*15 

8*94 

50-916 

46518 

8*92 

47-9 

46*76 

427*26 

8*86 

66-98 

89*84 

523*75 

8-84 

56*888 

89-72 

498-46 

8*72 

57*72 

38-80 

618*82 

8-70 

66-277 

40*52 

480*90 

8*4fi 

66-0 

40-00 

471*62 

8*86 

47-0 

47*66 

802-92 

8*08 

48-9 

46*80 

896-11 

8*0 

53-0 

42*26 

424*0 

7*85 

47-9 

46-76 

876*00 

7*68 

65*0 

40*72 

422*40 

7*63 

63*3 

42-02 

401*34 

7*47 

66*7 

40-216 

416-07 

6-36 

66*166 

83*86 

489*62 

Mean. 

460*22 

520*8 

409*32 

511*4 

486*05 

476*96 

531*6 

489*6 

617-8 

390*26 

470*69 

480*00 

409*37 

629*90 

646-1 

441*48 

40000 

488-76 

507-60 

809-50 

344*16 

464-30 

421-af 

373*88 

466*86 
381*60 
379*80 
404*16 
486*88 

408-60 

406-41 

441*66 

897-6 

847-44 

850*40 

847*24 


Table  IL — Showing  the  Mean  Composition  of 
Average  Samples  of  the  Welsh  Coals. 


Locality  or  Name  of 
CoaL 


I 


< 


Aberaman  Merthyr 

Ebbw  Vale 

Thomas's  Merthyr 

Duffiryn      -  - 

Nixon's  Merthyr 

Binea 

Bedwas     - 

Hill's  Plymouth  "Work 

Aberdare  Co's.  Merthyr 

Oadfy  Nine-feet  Seam 

Besolven 

Mynydd  Newydd 

Abercam 

Anthracite,  Jones  ft  Co. 

Ward's  Pieiy  Vein 

Neath  Abbey       - 

Graigola    -       -   . 

Gfldly  Fonr-feet  Seam 

Machen  Bock  Vein 

Birch  Grove  Graigola 

Llynvi 

Cadozton 

Oldcastle  Fiery  Vein 

Vivian  &  Son's  Merthyr 

Llangennech 

Three-quarter      Bock 

Vein 
Pentrepoth  - 
Cwm  Frood  Bock  Vein 
Cwm  Nanty  Gras 
Brymbo  Main 
Vivian    A  Son's  Bock 

Vawr 
OoleshiU   -       - 
Brymbo  Two  Yard 
Bock  Vawr   -       - 
Forth  Mawr 
Pontypool     • 
Pentrefelin 


1*305 

1*276 

1-30 

1-886 

1*31 

1*304 

1*32 

1*36 

1-31 

1*33 

1*32 

1*31 

1*384 

1-376 

1*344 

1*31 

1-30 

1*32 

1*297 

1*360 

1*28 

1-878 

1-289 

1*299 

1*812 

134 

1*31 
1*266 
1-28 
1*300 

1*801 

1-29 

1*283 

1-80 

1-39 

1*38 

1*868 


90-94 
89-78 
90*18 
88*86 
90*27 
88-66 
80*61 
88*40 
88-28 
86*18 
79-83 
84*71 
81*26 
91*44 
87*87 
89*04 
84*87 
88*56 
71-08 
84*25 
87*18 
87-17 
87*68 
88-75 
86-46 
75-15 

88-78 
88*86 
78-86 
77-87 

79-09 
73-84 
78*13 
77*98 
74*70 
80*70 
86*68 


C. 

4-88 
6-15 
4-83 
4*66 
4-18 
4*63 
6*01 
4*00 
4*24 
4-31 
4*75 
5-76 
6*31 
3-46 
3*08 
6*05 
8*84 
4*79 
4*88 
4*16 
6*06 
4-34 
4*89 
6*31 
4-20 
4*93 

4-50 
6*84 
6*60 
6*09 

6*20 
6*14 
6*53 
4*80 
4*79 
6*66 
8*78 


r. 

Ck 

O-M 

1*45 

0*89 

1*60 

8*08 

1-68 

0-eo 

8-86 

2*63 

1-25 

1*08 

3-96 

1-60 

6-94 

3-82 

8-39 

1*66 

3*86 

8-21 

6-34 

• 

9*41 

8*62 

3-84 

9-76 

2-04 

2-68 

1-68 

m 

7*04 

8-86 

7-19 

3-84 

.. 

4-88 

17-87 

8*85 

6*68 

4-43 

8*58 

3-04 

1-68 

3*67 

8*89 

8-64 

4-64 

6-81 

8-44 

6*54 

6-04 

•10-96 

3*24 

8-98 

3-68 

6*00 

6*58 

6*00 

0-68 

4*28 

8-84 

4S0 

8*80 

8*98 

8*08 

6-90 

8-66 

7-56 

3*60 

14*78 

4-88 

5-68 

4-56 

6-00 

85*0 

77-6 

86*53 

84*8 

79*U 

8810 

71*7 

88*85 

86*83 

86*54 

83*9 

74*8 

68*4 

98-9 

61-48 

86-5 

88*81 

66-8 

86*1 

78*94 

88-0 

79-8 

•7-1 

88*60 

68*5 

88*S 

68-8 
66-6 
88-4 

58*6 
66-0 
66*8 

68-SO 
681 
64*8 
85-0 


Nitrogen  and  sulphur  omitte<L  as  being  unimportant  to  this  inqoiiy. 
•  Included  in  Ash. 
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Tau«  m.-^'^Showuig  the  EooNomc  Values  of  the 

NfiWCASTUS  COAM. 


N&mM  of  Ctels  em- 
ployed in  Experiments. 


WDHoKton 

Andn^TB  Heme  ^Cmfleld 

Bovrden  Ctoae      • 

Haswell  Walleend 

NewoactleHMrtlqr     - 

Hedl^s  Hartley 

SAtee'WestHftrflQy   - 

Wert  Hartley  Mein     - 

Buddie's  West  Hartley 

BaitiBgirHartt^       - 

Otfi^Hartier     -      - 

DaTisan's  West  Hartley 

North  Pntgr  Hartley  • 

Haswell     Coal     Go's. 
Steamboat  WaUaeud 

Derwentwater  Hartley 

Bwwtnhill 

Original  Hartley 

Covpen  and  Sidney's 
Hartkiy     -      -      - 


9*95 
9-89 
9-88 
8-87 
8*SS 
8*16 
8'M 
7-87 
7-89 
7-77 
7-71 
7-61 
7-67 

7-48 
7-48 
7-8 
8*88 

6-79 


^5 

1 

III 


m 


iSf. 


^ 


Lba. 
58-8 

68-1 

'  80-6 

47-4 

80-5 

58-0 

60*8 

48-9 

60*6 

48*5 

47-8 

4ff*7 

49-1 

40*6 
60*4 
58-5 
49*1 

47-9 


r. 

48-10 

1. 
Lbs. 
680*84 

48*99 

489«n 

44-96 

4174*68 

47-85 

489*48 

44*86 

4M*61 

46*07 

484*88 

44-18 

408*48 

46*80 

384-84 

44*89 

896*69 

46*18 

876*84 

46*88 

868*58 

46-96 

868*99 

46*62 

871*68 

46-85 

870*66 

44*44 

378*96 

48*07 

888*86 

,   46-68 

884*86 

46*76 

886*84 

Mean. 
861*8 

411*66 

806*0 

800*8 

406-8 

457*50 

418*3 

404-6 

844-8 

402-9 

428-5 

891-8 
451-1 
807*78 
488-4 

850-4 


Table  IV^ — Showing  the  Mean  Composition  of 
Averttge  Samples  of  the  NiEwoastle  Coals. 


Locality  or  Name  of 
OoaL 


WiUington 
Andiews  Hodae  Tsnfleld 
Bowden  Close 
Haswell  Wallsend 
Newcastle  Hartley      - 
Hedley's  Hartley 
Bates' West  Harti^y  - 
Weak  Hartley  Main     - 
BuddUe^  West  Hartley 
Htttinsa'Harltoy       - 
Carr's  Hartley     •       - 
fianisen's  West  Hartley 
North  Penj  Hartley  • 
HssweU     Coal     Go's. 


Derwentwater  Hartley 

Braomlilll 

OrigfaialHart]^ 

Cowpen  and  Sldnegr^ 
Hartley 


1*26 

1-286 

1*29 

1*31 

1*25 

1*964 

1*28 

1*26 

1*85 

1*88 

1-29 

1-27 
1-26 
1-25 
1*86 

1*98 


I 


86*81 
85-58 

84*98 
88-<W 
8]'81 
80-26 
89-61 
81*85 
89*75 
88*94 
79*88 
88-26 
80-06 

88*71 
78*01 
81*70 
81*18 

88*20 


I 


c. 

r. 

O. 

4-96 

6*28 

1*06 

5*31 

4*89 

8*14 

4-53 

6*66 

2*28 

6:68 

8*17 

0-80 

5*50 

8*68 

7*14 

5-28 

8-40 

9-12 

6*26 

6-51 

4*85 

5*29 

7*58 

8-51 

5*04 

7-86 

3-85 

5*48 

6-44 

2*94 

5*11 

7*86 

6*21 

6-81 

2*60 

5*84 

6*66 

9*91 

8-22 

5-30 

2*79 

5-9S 

4*74 

10*31 

3*73 

6-17 

4*87 

3-07 

6-56 

8*06 

3-07 

6*10 

7*97 

8*33 

Nitrogen  and  sdl^ur  omitted,  aa  being  unimportant  to  this  inquiiy. 


Table  V, — Showing  the  Economic  Value  of 
oertain  Debbtshibe  Coals. 


Names  of  Goals  em- 
ployed in 
Experiments. 


Earl  FitswiUiam*s  Bl- 


Hoyland  A  Co/s  Elsecar 
Earl  Fitswilliam'sFark 
Gate  -  .  . 
Butterley  Co/a  Portland 
Butterley  Co/s  Langley 
Stavely 
LosooeSoft 
LosooeHard 


If 


111 


A. 

^ 

Lbs. 

8*58 

47-9 

8-07 

48-2 

7*92 

47*0 

7*92 

47-1 

7-80 

«7*8 

7-26 

49*9 

6-88 

44-8 

638 

45*9 

47*45 
46*47 

47*65 
47*K5 
46*86 
44*88 
60'00 
48-80 


402-U 

888*97 

872*84 
873*03 
372-8^k 
362*27 
308*22 
290-08 


Mean. 

412*70 
872*91 

398-76 

487-08 

388-69 

466-8 

409-06 

431*48 


Table  VL — Showing  the  Mean  Composition  of 
Average  Samples  of  certain  Derbyshire  Coals. 


Locality  or 
Name  of  Coal. 


OS 


Earl  PitswiUiam's  El- 
secar    .  -  - 

Hoylaud  A  Co.'8  Elsecar 

Earl  Pitewilliam's  Park 
Gate    - 

Butt«rlQy  Co.'8  Portland 

Butterley  Co.*s  Langley 

Stavekiy-       .  • 

Loscoe  Soft 


1*296 
1-317 

1-811 

I'SOl 

1-264 

1-27 

1-286 


I. 


% 


1^ 


111 


81*98 
80-06 

80*07 

80-41 
77-97 
70-86 
77-40 


o. 

r. 

o. 

4*85 

8-58 

2*46 

4-93 

8-99 

8-73 

4-92 

9*96 

1*80 

4*65 

11-86 

1*28 

5-68 

9-86 

4-66 

,  4-a* 

10-96 

8-41) 

4*88 

12-41 

2-30 

61-6 
62-5 

61-7 

60*9 

54*9 

57-86 

52-8 


Nitrogen  and  snipbur  omitted,  as  being  unimportant  to  tbis  inquiry. 


Table  VII. — Showing  the  EcoNorac  Values  of  the 
Lancashire  Coals. 


72-19 
65*18 
69*69 
62*70 
64*61 
72*31 

59*20 

35-60 
60-63 
89-49 
57*18 

61-88 
64*83 
80*20 
68*22 

58-59 


Names  of  Coals  em- 
ployed in 
the  Ezpenments. 


InceHaUCo/sAriey 
Havdock  Little  Delf 
Bafcarre'8  Arlcy 
BlackW  Hurst    - 
Ince  Hall  Pemberton 

Yard   - 
Hajdock  Kan)\j  Park 
Mobs  Hall  Pemberton 

Four  Feet 
HaydockHigher  Florida 
Inoe  Hall  Pemberton 

Pour  Feet 
Blackbrook  Little  Ddf 
King 

Rusby  Park  Mine 
Blackbrook  Rushy  Park 
Johnson    and  Wirth- 

ington'8  Rusby  Park 
Lafltek  Rnshy  Park  • 
Balcarre'B  Hoigh  Yard 
Haydock  Florida  Main 
Wigan  Pour  Feet 
Inoe  Hall  Pemberton 

Five  Feet 
Oannel  (Wigan) 
Ince  Hall  Cb.'s   Fm^ 

naoe  Vein 
Balcarre's  Lindsay 
Caldwell  A  Thompson' 

Rushy  Park    - 
Balcarre's  Five  Feet 
Moss  HaU  Pemberton 

Five  Feet 
Moss  Hall  Co.'s  New 

Mine 
Caldwell  A  Thompson*! 

Higher  Delf     • 
Jcumson  and  Wirtbing< 

ton's  Sir  John  - 


^1 

Is 

till 

hi 

^ 

A. 

B. 

Lbs. 

9*«r 

47-6 

9-13 

44-9 

8-88 

50-5 

8-81 

46-0 

8-78 

46-0 

8-74 

40-8 

8*52 

47-8 

8-89 

40*5 

8*84 

51*8 

8*29 

61  0 

8*17 

50-8 

8-06 

470 

8-02 

56-3 

8-01 

500 

7*98 

52-6 

7-90 

50-8 

7-88 

48-0 

7*77 

53-4 

7*72 

51-8 

7-70 

48-8 

7*47 

493 

7*44 

51-1 

7*84 

47*6 

7*21 

400 

7*13 

48-3 

7*04 

48-4 

6*86 

48*4 

6*82 

51-6 

If 

m 


m 


47-05 
40-88 
44*36 
46*66 

46-66 
45-48 

47*35 
45*26 

48-24 
43-92 
44-00 
47-66 
40-50 

44-80 
42-68 
44,-18 
46-66 
41-94 

43-24 
46*87 

46*48 

48-83 

47*15 
46*71 

46-37 

46-28 

46-28 

48*41 


Z. 

Lbs. 
435*06 
409-93 
446-91 


421-44 
480-88 

402-99 
415*30 

482-01 
422*79 
415*03 
879-76 
443-50 

400-60 
419-74 
401*82 
875-84 
414-91 


871*91 

868-27 
380-18 

348-66 
863-29 

344-37 

340-73 

381-64 

326-11 


Mean. 
487*89 
532-91 
454-1 

500*8 

461-26 
461-66 

480*00 
467*50 

407-38 

440-4 

385-41 

419*1 

481-2 

464*5 
435-0 
398*3 
422-60 
414-79 

496-20 
381*1 

486*81 
481*6 

449*79 
488-6 

417-18 

422-08 

484-28 

360-7 


Z  z  2 
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Table  VIII. — Showing  the  Mean  Composition  of 
Average  Samples  of  the  Lancashibe  Coals. 


Locality  or 
Name  of  Goal. 


51 
It 

QQ 


Inoe  HaU  Ck>.'8  ArlQy  • 
Hi^dQck  Little  Delf  - 
Bafcarre's  Arley  - 
Bladdgy  Hunt  - 
In«^  Hall  Pemberton 

Taid  -  -  - 
Haydock  Biisliy  Park  - 
Moss  Hall  Pemberton 

Four  Feet      - 
HajdoekHiffherFlorida 
Inne  Hall  Pemberton 

Four  Feet 
Blackbrook  Little  Delf. 
KinK  -  •       - 

BushT  Park  Mine 
Blackbrook  BushrPark 
Johnson  &  'Wirthing- 

ton'a  Bufthy  Park  - 
Laflkk  Bushy  Park  - 
Balcarre's  Haigh  Yard 
Haydook  Florida  Main 
Wigan  Four  Feet 
Ince  Hall  Pemberton 

Five  Feet 
Cannel  (Wigan) 
Ince   Hall  Co.'8  Fur- 
nace Vein 
Balcarre's  Lindsay     - 
Caldwell  &  Thompson's 

Bushy  Park     - 
Balcane's  Five  Feet     • 
Moss  Hall  Pemberton 

Five  Feet 
Moss  Hall  0o.'8  New 

Mine  -  *  • 
Galdwdl  k  Thompson's 

Higher  Delf  - 
Johnson  &  Wirthing- 

ton's  Sir  John  • 


1-272 
1-287 
1*SMI 
1-26 

1-848 
1-823 

1-258 
1-218 

1-276 

1-26 

1-800 

1-J28 

1-27 

1-28 
1-85 
1-28 

i-a»7 

1-209 

1-269 
1*28 

1-814 
1-26 

1-271 
1-26 

1-283 

1*278 

1-274 

1-81 


^ 


s. 

C. 

82*61 
79-71 
88-54 
82-01 

5-86 
5-16 
5-24 
5-55 

80-78 
77-66 

6-23 
5-53 

76-68 
77-88 

4-83 
5-56 

77-01 
82-70 
78-66 
77-76 
81-16 

8-93 
5-55 
5-80 
5-28 
5-99 

79-50 
80-47 
82-26 
77-49 
78-86 

5-15 
5-72 
5-47 
5-60 
5-29 

68-72 
79-28 

4-76 
6-08 

74-74 
83-90 

5-71 
5-66 

76-17 
74-21 

5-46 
5-08 

76-16 

6-85 

77-50 

4-84 

75-40 

4-88 

72-86 

4-98 

r. 

7-44 

10-65 

5-87 

5-28 

7-63 
10-91 

7-98 
12*02 

5-52 
4-89 
9*06 
8*99 
7-20 

9*24 

8-83 
5*64 
12*84 
9-67 

18*63 
7-24 

18*52 
5*58 

14*87 
8-69 

10*18 

12*16 

19-96 

8*15 


i 


1-58 
8-4a 
8-82 
4-05 

2*34 
8-68 

6-58 
8-05 

1-09 
4*31 
8-72 
5-60 
2-68 

2-19 
2*82 
8*90 
2*02 
4*28 

14-84 
4-84 

4-04 

2-00 

1-50 
9*21 

6*02 

8*16 

5-95 

11-40 


64*0 
58-1 
62-89 
57-84 

60*6 
69-4 

65-7 
511 

57*1 

68*48 

62-4 

56-66 

58-10 

57-52 

56-26 

66-09 

64-4 

60-0 

66-5 
60-88 

58*4 

67-84 

58-7 
66-90 

66*1 

67-7 

64-2 

56*16 


Nitrogen  and  sulphur  omitted,  as  being  unimportant  to  this  inquiiy. 


Tablb  X.-^howing  the  Mkan  Compobitior  of 
Average  Samples  of  Fobeigm  Coals. 


Table  IX. — Showing 
Average  Sample 


the  Mean  Composition  of 
s  of  Vabious  Coals. 


Locality  or 
Name  of  Coal. 


Scotch  Coals: 
Wallsend  Elgin 

Wellewood 

Dalkeith     Coronation 
Beam  - 

KilmamockSkerrington 

Fordel  SpUnt 

Grangemouth  - 

Eglinton 

Dalkeith  Jewel  Seam 


SUevardaffh  Ixish  An- 
thracite 


Various : 

GoleshUl  Co.'B   Bagttt 
Main       - 

Bwloe     ... 

Ibstock        «       .      . 

Patent  Coals: 
Warlich's  Patent  Fuel 

Livingstone's     Steam 
Pud       -       -        - 

Lyons'  Patent  Fuel    - 

Wylam's  Patent  Fuel  • 

Bell's  Patent  Fuel 

Holland   and  Green's 
FirtentFuel     - 


1-20 
1*27 

1*816 
1-241 
1*28 
1*29 
1-26 
1*277 

1*59 

1*269 
1-275 
1*291 

1*16 

1*184 
1-18 
1*10 
1*14 

1*802 


^     $ 


76-09 
81-86 

76-94 
79-82 
79-58 
79-85 
80-08 
74-56 

80*03 


88-48 
80-97 
74*97 

90-02 

86-07 
86-36 
79*91 
87*88 

70*14 


C. 

6-22 
6-28 

5-20 
5-82 
5*50 
5-28 
6*50 
5*14 

2*30 


6*62 
4*96 
4*88 

6*66 

4*18 
4*86 

5*60 
5-22 

4*66 


5*05 
6*87 

14*87 
11*81 
8*88 
8-58 
8-06 
15-51 


0*86 
8-20 

11*88 


2*03 
2*07 
6*68 
0-42 


a. 

10*70 
2-89 

S-10 
1-25 
4-00 
8*52 
2-44 
4*87 

10*80 


1*68 
8*87 
5*90 

2-91 


1^ 


m 


18*78 


68*46 
60-16 

68*6 

49-8 

62*06 

66*6 

64*94 

49-8 

90*1 

55-8 
64*5 

60-8 

85-1 


4*82 

•  • 

4*66 

.. 

4*84 

66'8 

4*96 

71-7 

NitrogOQ  Kid  sulphur  omitted,  as  being  unimportuit  to  this  inquiiy. 
•  Included  in  Ash. 


LocaHty. 

1 

1 

, 

H 

1 

4 

Van  Dieman's  Land  Coals : : 

S. 

C. 

r. 

o. 

South  Cape     .         .         •         • 

68*40 

2-89 

roi 

86*46 

Mount  Nicholas  Bnak^'-Day       . 

67*87 

8-91 

9-16 

27*16 

Tingal     .... 

67-21 

8*88 

7-80 

99-M 

Jerusalem          .... 

68'18 

8-90 

6-89 

19*20 

Douglas  River,  East  Coast  • 

70*44 

4-96 

9-97 

14-86 

Tasmon's  Peninsula   - 

65*54 

8-86 

1-76 

26-41 

Schonten  Island    - 

64-01 

8-56 

838 

27-17 

Whale's  Head,  South  Cape     •      - 

66*86 

818 

7-90 

91-6I 

Adventure  Bay  - 

80*29 

8-06 

i-80 

6*67 

Sydney,  New  South  Wales  - 

82*38 

688 

8-8S 

204 

Borneo  (Labuan  Kind) 

64*6S 

4*74 

90-79 

7-74 

Borneo,  Three  Feet  Seam   • 

64*81 

6*08 

94-99 

wn 

Bomeo.  Eleven  Feet  Seam     •      - 

76-88 

6*41 

19-U 

8-98 

Formosa  Island 

78-26 

5-70 

10-95 

8-S6 

Vancouver's  Island 

66-88 

5*82 

8-70 

15*88 

Lignite,  Trinidad      - 

66*20 

4*26 

21-69 

6*64 

Chili  Coals: 

Conception  Bay          -         -      . 

70-66 

6*76 

IS-94 

7-81 

Port  Famine          •            -         - 

64*18 

6*88 

29-75 

6-fi 

Chirique          •         -          -        .' 

88*96 

4*01 

lS-86 

96-91 

Laredo  Bay    .         -         -         . 

68*67 

6*69 

17"» 

16-68 

Talcahuano  Bay          •         .      - 

70*71 

6*44 

13*96 

6-92 

Colourra  Bay .         .         •         • 

78*80 

.6*50 

S-97 

6-« 

PMwgonia  Coals : 

Sandy Bay.No.1   i  • 

62*26 

6*06 

17*64 

18*46 

SandyBay.No.2         •         •      - 

69*68 

6-68 

17-46 

16-64 

Nitrogen  and  sulphur  omitted,  as  being  unimportant  to  this  inquiiy. 


Appendix,  Table  No.  103. 

Shipments  of  Coal  from  NEWPORT  since 
1850. 


Tear. 

Shipments 

Shipments. 

Total 

Coastwise. 

Foreign. 

Shipments. 

Tons. 

Tons. 

Tons. 

1861- 

461.401 

151,668 

906,169 

1852     -           .       . 

451,770 

187,489 

n9389 

1853- 

460,596 

11V88B 

668368 

1864     .           -       - 

506,485 

184,565 

640300 

1855- 

474^8 

187Ag 

968326 

1856     -           -       - 

404,560 

186^882 

68Uti 

1857- 

622^047 

187388 

76038B 

1858     -          -       - 

475,885 

206,048 

983378 

1859  - 

:618.966 

175345 

089.9U 

1860      -           -       . 

629,206 

187391 

816,797 

Total       - 

4,070,206 

1368346 

6388346 

1861      .           -       - 

617,227 

911,199 

928396 

•  1862  - 

586,683 

202,886 

^8321 

1863      •           •       - 

547,067 

184388 

982355 

1864- 

609,782 

982.016 

801.748 

1865     -           .       - 

689,281 

282700 

9SU81 

1866- 

669396 

878,062 

1,637328 

1867      -          •       - 

786,664 

898»778 

1.177387 

1868- 

646,212 

882,907 

979419 

1869       •       -         . 

774,098 

880.062 

1404445 

Totalfor9yettrs  - 

5366^ 

2304366 

8147M6 
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Appendix,  Table  No.  104. 
Shipments  of  Ck>Ax  from  Cardiff  since  I860. 


Twr. 


18S1      • 
1S5S 

185S      • 
ISM 

1855      • 
1856 

1857      - 
1858 
185t      • 

18m 

Total    . 

laei     • 

1888 

186S      - 
18M 
1885 

1886       . 
1867 

1868  - 
1809  • 
1870*       • 

Total  ftir  9  yean 


Shipmenta 
Ooaatwiae. 


Tons. 
501.008 

462.848 

485.718 

48i;»8 

46S341 

551.964 

548^71 

692.746 

672.241 

782,008 


5^540.696 


Shipmenta 
Foreign. 


Tona. 
240.001 

358.174 

429.405 

565.946 

788.587 

846.868 

919377' 

798,741 

966.601 

1.18S.066 


7.006371 


895.729 
884^888 

865,260 
841.906 
901.724 

874^406 
787.964 
6893U 


73n,188 


1.100354 
1389.658 
1,475.606 
1.473315 
1.458.741 
1361,688 
1345311 
2,156-306 
8,189.480 


14^994.726 


Total 
Shipments. 


Tona. 
760.008 

890,417 

015.206 

1.047,899 

1.207.428 

1396.847 

1,462.418 

1391.466 

1.688.849 

1,915.008 


18.547,066 


2,005,068 
2,213.941 
2340.958 
2318328 

2,762.868 

8319309 

2344,190 

.  8,078,678 


28,824300 


Appendix,  Table  No.  105. 
Shipxbnts  of  Coal  from  Swansea  since  1850. 


Tear. 


1851   . 
1888 
1858   - 

1854 
1855   . 

1856 

1867  • 
1858 

1850   • 
1860 

Total  • 

1861 

1868  • 
1868 
1864   - 

1866  • 
1866 

1867  - 
1868 

1860  •   • 
1870 

Total  forOyeart 


Shipmenta 
Ooaatwiae. 


Tona. 
668347 

875,188 


255394 
257308 
801355 
879,407 
840.700 
227,620 
827,676 


2361364 


248A18 
255381 
880476 
864,688 
261386 


S9i06S 
248,048 
847,074 


2398354 


Shipmenta 
■Foreign. 


Tona. 
41308 

51.486 

78,540 

88,410 

158318 

185,406 

245.418 

260,084 

806,464 

895,108 


1,711,666 


418,219 
454461 
467346 
684^688 


478379 
518,671 
408^894 


4b396310 


Total 
Shipmenta. 


Tons. 
896,740 

486,668 

507,955 

844304 

410316 

486,668 

584340 

500,784 

536,064 

582,777 


4.668,640 


660341 
709,978 
688,020 
798,653 
75U89 
8MC214 
778,718 
766,718 
746398: 


9,697,064 


Ui 


Appendix,  Table  No.  106, 
Shipments  of  Coal  from  Port  Talbot  since  1853. 


Tear. 


Shipmenta 
Goaatwiae. 


1858       • 
1854 

1855       - 
1866 

1867       - 
1858 

1850       . 
1860 

Tbtal 

1861       • 
1868 

1863       . 
1864 

1865       • 
1866 

1867       • 
1868 
1860 
1870     • 

TotaMbrOyeara 


Tona. 
66361 

68388 

78,010 

70330 

61,688 

67396 

56,459 

61,965 


524,617 


80360 
8^108 
71396 


81365 
86,764 
80363 
77,498 
71300 


601369 


Shipmenta 
Foreign. 


Tona. 
1.920 

8,689 

6,662 

11376 

4348 

1,653 

361 


1,406 
1371 
645 
1.409 
9,981 
9311 
6,980 
8376 
7316 


47318 


Total 
Shipmenta* 


554381 


88,466 

88374 
78348 
60,107 
01,286 
06375 
87348 
86,774 
79316 


788,478 


Appendix,  Table  No,  107t 
Shipments  of  Coal  from  Neath  since  1853. 


Tear. 


Shipmenta 
Goaatwiae. 


Shipmenta 
Foreign. 


Total 
Shipmenta. 


1853      - 
1854 

1855       - 
1856 

1857       • 
1863 

1859       • 
1860 

Total     • 

1861 

1868       - 

1863 

1864       • 

1866 

1866       • 

1807 

1868       - 

1869 

1870   •       • 

Total  for  Oyeari 


Tona. 
106A85 

183,077 

145,866 

168,945 

187327 

185374 

179,604 

186,810 


1382,477 


801,020 
220.173 
289.744 
289340 


240.961 


190381 
199,696 


8319.102 


Tona. 
5368 

6JS4 

10304 

14370 

10332 

16,020 

13,656 

13,740 


80,004 


Tnna. 
111,443 

139301 

156,160 

178,215 

198350 

901304 

103350 

1093B0 


1372381 


18382 
24,923 
27,714 
28318 
28301 
48,055 
46,033 
47342 


816321 


220,208 
25^096 
267,468 


866,689 
28^086 
276,858 
246328 


8386^028 


Zz  3 


Digitized  by 
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Appendix,  Table  No.  108. 
Shipmbnts  of  Coax,  from  Forth-Cawl  since  1863. 


Tear. 


1863 
18M       - 

1865 

1866   - 
I8B7 
1868 

1860   - 
1860 

Totftl  . 

1861 

1862   - 
1^ 

1864   - 
1866 

18B6  - 
1867 

1868  - 
1860  . 
1870 

Total  forOyean 


BhipmentB 
Ooaotwiae. 


Skipmanto 
Foreign. 


Tons. 

28»281 

22,186 


22,660 
204i75 
28,054 
10,000 
17,106 


174^842 


16»678 
20,648 
21,326 
16,066 
10,410 
48,603 
00,068 
108.670 
116^260 


416,382 


Tons. 


210 
200 


06 


340 

000 

18,076 

254S1 

21,648 


62,085 


Total 
Shipments. 


Tons. 
28,281 

22,186 

21,101 

22,760 

20,310 

23,160 

10.000 

I7a06 


174^802 


16.678 

20,646 

21,326 

16.066 

10,760 

44,603 

104.044 

133,000 

137308 


607^7 


111 


Appendix,  Table  No.  109. 
Shiphents  of  Coal  from  Llanellt  since  1850. 


Tear. 


1861      • 
1862 
1863      - 

1854 

1866  - 

1856 

1867  - 
1858 
1860   - 
1860 

Total 

186^   - 
1862 

1863.  - 
1864 

1866  - 
1866 

1867  - 
1868 
1860  - 
JS70 

Total  for  0  years 


Shipments 
Coastwise. 


Tons. 
210,460 

214,736 

246,048 

266,402 

287,444 

207,207 

333,000 

280,026 

286,746 

284470 


2,716,136 


278,270 
266,641 
280.630 
262,710 
246,060 
201,620 
200,736 
180,881 
16V»1 


Shipments 
Foreiffn. 


Total 
Shipments. 


Tons. 
0,785 


ii;«r8 

22,602 
2^118 
32,876 
4D,818 
81,831 
76,366 
80,006 


407,703 


2,600,757 


111,103 
115,021 
115,700 
134,660 
187,106 
187,736 
168,004 
128,680 
126,883 


Tons. 
220,246 

228,673 

257,621 

288,004 

3U,662 

330,083 

382,017 

362,757 

362,111 

874,166 


3^122,830 


U65,860 


380,373 

380.662 

836.280 

387.870 

383.166^ 

380,866 

868,640 

800,670 

281,224 


3,176,607 


AJPPEKDIZ5  Table  No.  110. 
Shipkents  of  Coal  from  Milford  nnee  185a 


Year. 

S15SS? 

jroreign. 

T6tal 
Shipments. 

1861      - 

Tons. 
40,673 

Tons. 
260 

Tons. 
40.W2        ^^ 

1862          .       - 

60A02  ' 

871 

60.473 

1868      - 

48,627 

640 

40,167 

8  t  S  I 

1864          .       . 

61.644 

U65 

62,700 

mz 

1856       - 

40A19 

202 

40.411 

^  ^ 

1866  -       - 

1867  • 

47,666 
67.864 

323 
641 

47.880 

hi 

1868 

64^10 

.. 

64,510 

g  g!" 

1850       - 

1860          -      - 

46^264 
61,851 

101 

46 

46W 
6U06     . 

m 

Total    .       . 

606,020 

3,887 

609^867 

1861       . 

51,882 

640 

61.022 

1862          -       - 

66.060 

1.676 

67.044   . 

1863      . 

4^462 

660 

46412 

I- 

1864           .       . 

60,777 

628 

60,406 

im 

1866       - 

47478 

878 

48.066 

1866          -      - 

42^617 

2.478 

4M06 

>hi 

1867  - 

1868  -      . 

48,746 
40,824 

847 
260 

4OJJ02    . 
60.074 

*SH&*f^ 

1860     -       •   - 
1870 

68.464 

•• 

68,464 

Total  lbrOye«rs 

468.418 

ijm 

46^264        J 

AppENDCSf  Table  No.  111. 
Shipusnxs  of  Coal  from  Glasgow  since  1850. 


Tear. 


1861   - 
1852 
1863   - 

1864 
1856   - 
1866 

1867   - 
1868 
1860 

1860  • 

Total  - 

1861  - 
1862 
1863   - 
1864 

1866  - 
1866 

1867  - 
1868 

1860  -  - 
1870 

Totai:aroyean 


Shipmeota 
ODostwiae. 


Tons. 
86,803 

81.006 

60486 

66.411 

80,210 

73,086 

88,166 

76.744 

78,682 

io4kOn 


806,887 


100,118 
112AI70 
121466 
120,882 
116.613 
*117.U0 
162.126 
126,481 
128.001 


1.113,680 


BhipmentB 
Foreign. 


Tons. 
44,188 


46.3M 
66;R7 
47,606 


66,187 
66.606 
60,716 
66,068 


51L060 


82.062 
08,4*4 
88,607 
80,866 
88,861 
85,2m 
136.60* 


I6I3IO 


060,707 


Total 
Shipments. 


Tons. 
181«081 

120022 

10i806 

121,719 

ue^sis 

110,081 

133.440 
VS»fiS% 


1.817,656 


102;O7O 
211.4W 
20O.88S 
218^738 


287.719 
276,886 
280^011 


IIS 


I 
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Appendix^  Table  No.  112. 
Shipments  of  Coal  from  iRvufE  since  1860. 


Yew. 


Shipments 
Cotatwise. 


18S1 

1868      - 
185S 

18M      - 
1SS5 

18M      - 
1867 

1868      - 
1868 
1888      - 

Totel    - 

1861 

1888   - 
1868 
1864   - 
1866 

1866   • 
1807 

1868      - 
1808   -       • 
1870 

Totel  of  iyean 


Tone. 

860^ 
888,881 
8S4.866 
86^685 
178,883 
841,180 
848,881 
884,288 
867,810 


8^478,868 


ShipmentB 
Foreign. 


Tons. 
116,846 

07,419 

86,663 

68,001 

46,867 

70,786 

1234M1 

110,686 

103,164 

189,789 


988,480 


891,706 
401,108 

880,616 


1,078»618 


116,680 
144^988 
66,468 


886,967 


Total 
Shipmente. 


Tons. 
34(^088 

818»986 

aa6;»4 

897366 
818388 
868,619 
866441 
888366 
837,448 
497J18 


8,406^788 


607376 
646»084 
66,466 
880,616 


1309,480 


isife 

^  So 


Appendix^  Table  No.  113. 
Shiphents  of  Coal  from  Atb  since  1850. 


Tear. 


Shipments 
Ooastwise. 


1851 

1862       • 
1888 

1854  - 
1865 
1866      - 
1857 

1855  - 
1860 
1860      • 

Total  - 

1861 

1868   - 
1868 
1864   • 
1866 

1866   - 
1807 

1868   - 
I860   - 
1870  - 

Total  of  9  yean 


Tons. 
72,569 

72,888 

73,448 

68380 

64^400 

07301 

89,404 

78386 

76.108 

66,468 


761,880 


109386 

161«640 

118,686 

158368 

119^618 

106,187 

180388. 

U0314 

100^76 


1.068,979 


Shipments 
Foralgn. 


Total 
Shipments. 


Tom. 
616 

1,286 

999 

406 

26 

609 

1386 
900 

1,986 

1310 


9,628 


8,006 
8330 
8316 
1374 
986 
3388 
2349 
2,768 
2306 


82399 


Tons. 
78,086 

74.114 

7^441 

68,688 

6«,4fi6 

96310 

91,008 

79,436 

77,044 

66368 


761308 


111361 
154^970 
U1301 
15^186 
120397 
109300 
182.967 
118388 
108384 


1,111378 


AppENDiZy  Table  No.  114. 
Shipments  of  Coal  from  Gbeekock  since  1850. 


Year. 


1851 

1868   - 
1863 

1864  - 
1866 

1866  • 
1867 

1858   • 
1869 
1860   - 

Total 

1861 
1868 

1868   - 
1864 

1865  • 
1866 

1867  - 
1866 
1869 
1870 

Total  of  9  years 


Shipments 
Coastwise. 


Tons. 
86 

860 

60 

1.416 

80 

80 

678 

486 

2321 

1^700 


19369 


18,716 
10396 

7.989 
11389 
10,176 

7368 
18381 

9307 

0388 


96.163 


Shipments 
Foreign. 


Total 
ShipmentB. 


Tons. 
80.798 


28,767 

88,087 

21326 

81376 

22.708 

24^128 

87380 

87300 

28,792 

88348 

86312 

36384 

28.721 

29.147 

4^464 

46,685 

49A06 

63306 

806.707 


66,746 
68370 
72394 
81.087 
88308 
74,874 
106344 
183387 
10^728 


782338 


Tons. 
30377 


886,666 


80.461 
78366 
80328 
98.976 
92,684 
88,127 
116376 
14^684 
1140(06 


876391 


Appendix,  Table  No.  115. 
Shipments  of  Coai^  from  Tbook  since  1868. 


Year. 


Shipments 
Coastwise. 


Shipments 
Foreign. 


Total  Ship, 
ments. 


1868- 
1864     - 
1865- 
1866     - 
1867- 
1868     • 
1869 
1870     . 

Total  of  7 


Tons. 

280316 
341,072 
845388 
406,001 
366314 
367390 


8,087,681 


Tons. 


107,480 
U7388 
116466 
108360 
113317 
119,080 


780,606 


Tons. 
54391 

888,046 

408364 

461.744 

608361 

469381 

466,970 


8388387 


Appendix,  Table  No.  116. 
Shipments  of  Coal  from  Abdbossan  since  1863. 


Year. 


Shipments 
Coastwise. 


Shipments 
Poreign. 


1868*       • 

1864  - 
1865-   - 
1886  - 
1867-   - 

1868  - 

1869  •     -      - 
1870 

Total  of  7  years 


Tons. 
387,487 

77,784 

101,706 

111,068 

167.975 

148377 

128,017 


1,051,788 


Tons. 
87.966 

87,688 

71,666 

66319 


81,004 
75370 


468,901 


Total  Ship, 
meats. 


Tons. 
365^448 

166378 

17B360 

174307 

287384 


186389 


1318386 


Ze  4 
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Appendix,  Table  No.  117. 
Shipments  from  Pobt  Glasgow  since  1851. 


Yeu*. 

Shipments 
Coastwise. 

Shipments 
Poreign. 

ToUL 

18S1     i- 

Tons. 

Tons. 
B.SM 

Tons. 
9,212 

s 

1652           •      - 

.. 

6,564 

5,564 

s 

18»      • 

.. 

5,529 

5,589 

^ 

1854          -       . 

20     " 

5,465 

6,485 

■ 

1855       • 

.. 

6,207 

6,207 

1856          -       - 

.. 

5,846 

5,846 

-   * 

1857       • 

.. 

7,608 

7.608 

g 

1858  -       • 

1859  - 

110 

8,159 
8,282 

8,169 
8,890 

1 

1880          -      - 

50    • 

6,001 

6»051 

1 

Total 

180 

57,878 

57,558 

I  Appendix,  Table  No.  119. 

Shipments  of  Coal  from  Bobrowstonsss  since  1850. 


Shipments  of  Coal  irom  Fobt  Glasgow  since  1861. 


Year. 


Coastwise. 


1861      • 
1868 

1868  • 
1864 

1866  - 
1866 

1867  • 
1868 

1869  • 
1870 

Total  of  9  yean 


Tons. 


1,780 
9,540 


11,270 


To  Poreign 
Forts. 


Total. 


Tons. 
7,941 

10^881 

U8S4 

6,270 

14,828 

7,289 

9,071 

21,817 

17,988 


107814 


Tons. 
7,9U 

10,381 

1^884 

6,270 

H328 

7,289 

9,071 

83,547 

27,528 


119.084 


Appendix,  Table  No.  118. 
Shipments  of  Coal  from  Grangemouth  since  1850. 


Tear. 


Shipments 
Coastwise. 


Shipments 
Foreign. 


Totkkl  Ship, 
ments. 


1851-       • 

1862  • 
1858-   • 
1854  • 

1866-  •  • 

1866  • 

1867-  - 
1868  - 
1869-   « 
1860  • 

Total- 

1861-   - 
1868  • 

1868-  • 
1864  • 
1866-   - 
1866  • 
1867 

1868  • 

1869  • 
1870 

Total  of  97eftn 


6.681 
8,948 
8.089 
4,294 
8,884 
1.081 
928 
968 
8,704 
1,799 


»JS3» 


8,889 
8,199 
867 
8,785 
8,119 
6.818 
S^66d 
1,679 
1308 


18,819 


Tons. 
16,185 

18^5 

84^140 

10^11 

68,088 

44,881 

88319 

87,797 

68,409 


868.118 


74^74 
96,677 
94,416 
6^769 
118,086 
110,971 
119,118 
188,666 
108,181 


981,911 


Tons. 
82,706 

81,618 

86.188 

88,706 

65,416 


39.741 
88,749 
60,088 
64306 


887,671 


77368 
95376 
95318 
87344 
181,166 
1U889 
121,779 
186384 
104384 


968.786 


Year. 


Shipments 
Coastwise. 


Shipments 
Foreign. 


1851-       • 
1858     - 
1858-       - 
1854     - 

1856-  - 
1866  • 

1857-  • 
1858  • 
1859- 
1860  - 

Total- 

1861-       - 
1862     - 
1868-       • 
1864     • 
1866-       - 

1866  - 

1867  • 

1868  • 
1869 
1870     • 

Total  of  9  yean 


Tons. 
36359 

84,450 

31,448 

85,519 

87,687 

182308 

119367 

108,098 

113389 

184354 


721309 


Tons. 
66,796 


70,188 
68,127 
109341 
187348 
138,084 
188368 
167388 
151,973 


1,076,064 


184,168 

168,168 

99.006 

163380 

10^89 

168,766 

106346 

164314 

88366 

162,089 

80,139 

177,154 

36,000 

186,033 

66.781 

86(^480 

74398 

197371 

1,642388 


Total  Ship, 
ments. 


Tons. 
108456 

87,678 
101.625 

96376 
146378 
2S0A44 
257381 
237.046 
281317 
276387 


1.889,406 


29^304 
86^336 
866364 
870,159 
850394 
207398 
216,038 
887,151 
871363 


8368387 


Appendix,  Table  No.  120. 
Shipments  of  Coal  from  Kibkaldt  since  1850. 


Year. 


1851- 
1858 
1858- 
1854  • 

1865- 
1866  - 
1887- 
1868  • 
1859- 
1860  • 

Total 

1861- 
1868     • 
1868- 
1864     • 
1866- 
1866     • 
1867- 
1868     • 
1868 
1870   • 

Total  for  9  years 


Shipments 
Coastwise. 


Shipments 
Foreign. 


Total  Ship- 
ments. 


Tons. 
87336 

80,504 

36384 

34398 

89,866 

86,688 

84363 

85,773 

39,026 


867394 


44397 
65,458 
50,156 
62390 
69,001 
61.918 
67,467 
66.798 
66378 


Tons. 
44^074 

34,173 

31318 

85300 

88,465 

81,534 
401611 
36,005 
60396 
73,769 


406330 


79,74ff 

88,951 

80333 

98300 

181360 

187,440 

16i646 

880316 

808*466 


1.164366 


Tons. 
81,109 

63,677 

08,147 


67,731 
68317 
75364 
70,778 
99,721 
117397 


7783SS 


18i044 
188,408 
130,489 

180361 
169361 
818,118 
876307 
888^738 


13S730B 


I 
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ApFXimiz,  Tabls  No.  121. 
Shxpiosnts  of  Coal  from  LEITH  siiice  I860. 


Tew. 


1801 
1868 
1858 

1804 
1865 
1806 
1867 
1808 


Totel 

18CI 

1888      • 
1868 
1864      • 

1885 

1886      • 
1887 

1888      • 
1868   •     • 
1870 

Ttotelfor99iewi 


Sbipnmte 
GoMtwiee, 


Tout. 
0,801 

8308 

10^06 
148SS 
10.401 


41760 
7,488 


88^374 


6L980 
10^0 
18,807 
11,841 
17,778 
10,880 
18^404 

41786 
10i716 


80,878 


SbipmoiitB 

VOESiglL 


9otil  Ship- 


Tom. 

ujm 

18,628 
28,882 
28*680 


27,855 
88,948 
88,086 


878414 


48,840 
67,687 
00.787 
67,800 
87444 
71,676 
80^78 
87,679 


Tons. 
9^177 

28^ 

824M1 

88,088 


40JS8 
8M40 
80,017 


68;i72 
78,680 
78,687 
104bffl6 
81,771 
08,788 
•MI70 
86,780 


745,888 


AppEKDiZy  Table  No.  122. 
Shipxekts  of  Coal  from. DUNDEE  since  1850. 


Ye«r. 

CqmMm. 

IbragH* 

TotelShip. 
mento. 

1851           -      - 
1809      • 
1858           -       . 
1804      • 

I860           •       • 
1886       • 

1867  •       • 
1808       . 

J80O           .      - 

1868  - 

TooJi. 
840 

1,881 

8J78 

V04 

1,886 

840 
80 

841 

964 

TOIIB. 

22,008 
21,070 
81,888 

96^472 
80W 

01.710 
41,060 
40.680 
87,688 
28,786 

Tone. 
22,468 

88^ 

25J60 

28,176 

86^888 

88,055 

41440 

4<V800 

40^488 

281720 

J  a  a  8 

6jl 

IbOll 

18J01 

888480 

841.440 

Ten*. 


1861 
1868 
1868 
1864 
1860 
1866 
1867 
1868 
1860 
1870 


TotelfbrOyeen 


CoMtwiee. 


\ 


1,087 

1^7 
116 
226 
157 

1,018 
406 
090 

1480 


7,079 


Foraigiia 


86,017 
H080 
88,717 


97,585 
82,201 
40,840 


52^958 


860.480 


TotelShip. 
mente. 


87,664 

45,606 
88388 

81364 
87,608 
86300 
40346 
68306 
58^459 


876366 


Appehdiz,  Table  No.  123. 
Shjpxekts  of  Coal  from  ALLOA  since  1850. 


Teir. 


SUpmcnts 
Ooeelwiee. 


18S1 
1868      • 

1858      • 
1854    '      • 

1866  - 
1856 

1867  • 
1858 

1850      • 
1860 

Total 

1861      • 
1808 

1868  • 
1864 

1865      • 
1866 
1867      • 
1868 
1860     • 
1870        . 

ToielfiarOyeen 


Tons. 


91,406 
19346 


28,750 
10,166 
16360 


18^750 


191465 


19388 

U390 

10347 

40367 

6,180 

6468 

8307 

16^487 

19305 


180^708 


Shipments 


TotelShip. 
ments. 


TOBS. 


Tons. 
55314 


120.080 

67366 

46358 

68.078 

46^488 

66,466 

82.488 

56A17 

08360 

88710 

71.681 

00347 

71364 

87.714 

76,081 

01416 

:  60317 

78,067 

716362 


66301 
51,162' 
46^768 
51,806 
70,660 
70366 
86307 
121,181 
00477 


68348 
68,677 
51410 
97,776 
84340 
741798 
97364 
187,618 
106368 


787341      J 


18483.    VoLni, 
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STATISTICS  OF  THE  COAL  BBOUGtiT  td^LO^  1870. 

Be^arrtmgedjromthe  B^^urm  collected  l)y  J.  U,  Spotty  J!»g.»  qf  the.  Coal  Ewchamei 
and  published  mth  the  cmthoHty  of  the  CorporaiHan  of  London.  ' 


Londm  and  North-westem  BftilwAy. 


Goal  brought  to  London  from  the  foUowvng 
CcUieriea  m  ihe  yea/r  1870. 


DmBBAM  AXD 

Kamef  ofComerie8. 

Tons. 

Cwte. 

AacklandBirk. 

844 

2 

Castle  Eden 

. 

. 

. 

14 

19 

Chester  South  Moor 

. 

. 

. 

106 



East  Bnmcepeth   - 

- 

- 

- 

81 

17 

EastHettob      - 

- 

. 

. 

196 

14 

East  Pontop 

. 

. 

19 

4 

Harraton 

. 

. 

. 

17 

8 

HasweU    - 

. 

« 

31 

2 

liainbtoii 

. 

, 

„ 

2,037 

3 

Nenton  Cap 
North  Bite!  ibom    - 

. 

85 

„^ 

m 

.    -. 

« 

*      61 

4 

OldBatterkno^fe 

_ 

6 

8 

Pease's  West    .-     . 

. 

« 

_ 

6 

14 

PeDsber    - 

. 

254 

BoDgfaLea 
Honth  Darham 

. 

. 

. 

8 

11 

„ 

13 

16 

South  Hetton    - 

. 

. 

. 

341 

11 

South  KeUoe 

565 

8 

Stella  GUI 

. 

. 

. 

16 

12 

T^mfieldLea 

• 

64 

1 

niomley 

- 

- 

• 

89 

12 

Thrislington 

• 

.    14. 

9 

Teef  WlUls  End 

. 

. 

- 

1,169 

15 

Tindale    - 

. 

. 

•  117  - 

8 

Walhmid 

- 

■- 

.    8P 

5 

Total 

5,644 

18 

ToBXflHZBB  Coalfield* 


AldwarkeMain 
Ahna 
Altofts  - 
Astley      - 
Aston  Hall 
Bamsley   - 
Chambers 
Chapel  Town 
Crii^estone 
BenabjMam 
Diggles  Siding  - 
EastOawber 
Edznmids  Jk^un 
Elseear 
Plocktoa 
Gftwber     - 
Hi^Boyd 
Hotanes     - 
Huddenfleld 
LnndHin 
North  Stayeley  - 
Oaks        -       . 
OldSilkstone    - 
Orgreaves 

PSney    - 
BocUey    - 

Sharlston 

Sheffield    - 

Sherbum 

Shipley     - 

Shipley  Q«te     - 

Silkstone  - 

SilkstoneFall    - 

South  Yorkshire 

Stayeley 

Strafford   •> 

Swaiihe 

Tankersley 

ThxyberghHaU 

Victoria    - 

WaJeswood 

Wcntworth 

West  Biding     - 


798 

2,228 

284 

7 

6 

2,346 

84 

117  . 
455 
'    96 
14  , 
52 

•  47 

.    15  . 

12 

56 

7 

206 

•  14 
14 
67 

824^ 

4,069 

a? 

45 

65 

17 

61 

43 

11,255 

17 

2,279 

290 

M88 

10,899 

628 

8,851 

146 

256 

188 

60 

56 

9,668 


7 

12 
7 

12 

11 
3 

19 
1 

6 
18 
16 

4 


19 
17 
10 
11 
16 

4 
14 

4 
12 

8 

8 

4 
11 
18 

I 

8 

7 

16 
10 
12 

16 

2 

2 

8 
14 
11/ 


YoMKflHiBX.  CtoAuiTiy.p.  frntiftutdi 


Names  of  Collieries. 


Twia.        Cwts! 


WestSUveley 
Whamcliffe 
Wheldale  - 
WomheU  Hain 


Total 


Alsager;^ 
Avenue 


1,155 

1,195- 

.  81 

4,195 


60^58 


10 

1 

17 


Db^btbhi&b  Coaltibld. 


Birley 
Bretby 


CadleyHUl       - 
Ohoyoh  Grealefr 
CodnorPark 
CUiy  Cross 
Denb    "^ 
Dronfi 
Btinston 
Bcking^    . 
Qianby- 

Grassmoor   ^''     -- 
Grealey  Woq4  - 
Haaland    - 
HennorT  * 

Ilkeston    ^ 
Langleyi 
Langley  ICll 
Marshay 
Monkwood 
New  Birchwood 
New  Hill  - 
New  Tapton      - 
Pinzton     - 
Pilsley  - 
Pyebridge 
Beniahaw 
Benishaw  Park     - 
Biddings 
Bipley       - 
Butland 
Sheepbridge 
Shirland 
Stanton  ,  - 
Stone]^ord 
Swadlingoote 
SwanwioK 
Twton     - 
IHbshelf 
Unstone    - 
Upper  Birchwood 
WaiasgroYe 
Whittington     - 
WiUiamthorpe 
Wingemtorth    - 
Wingfteld 


Total 


87 
466 
699 
7^57 
421* 
7 
■  65 

Toa 

40,682 

9i;600 

487. 

1,772 

8,116 


1,795 

8,108 

4, 

826 

10' 

5 

a,a6€ 

8,910 

6,194 

49 

15,698 

5 

547 

11^28 

'  104 

5 

958 

24,209 

26,524 

M75 

946 

10,999 

7;816 

44 

*5ijr 

1,792 

9,128 

•44^ 

1«825 

65 

-886- 

2,728 

11,038 

8ar 

48 
6,726 


308,461    .      IS 


i7 
17 

16 

9  . 

S 

2 

13 
S 
U 

u 

IS 

18 
9 

15 

14 

18 

16 
8 

l» 
8 

18 
6 

19 
8 
8 
5 
9 

18 

18 

9 
9 

14 
-18 

17 

a 

9 
10 

14 

8 

1 
•5 

18 

1 


NoTTnroHAiiaiiBB  Cqai^ibld. 


Annesley 
Babb' 


Eastwood 

Hucknall 

Mezboro' 

Nottingham  Gas  Coke 

Plumtree  - 

Portland 

Badford   - 

Betford 

Skegby     . 

Teretsall 

mUTop  - 


Total 


2,297 

2,245 

2,442 

2,455 

1,077 

95 

5 

991 

545 

SO 

747 

144 

159 

21 


18,859 


8- 
11 

6 

3 
11 

9 

a 

16 
18 
IS 
17 
19 
4 
5 


17 
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Na 


I  of  CoUiMie^. 


Tons. 


Aarfngton 
BaddMley 
Charitj 
CoondenBoad 
Covetttzy  (Qas) 
Gliaoofee   - 
Giiff     - 
Hattnehwood 
Hawkesbory     - 
Poleswordi 
PooleyHaU       - 
Bugby      . 
StEVtton 
Swannington 
Tune  Valley     - 
Tteirorth 
Wyhea- 


Total 


-    SM 
87^407 

1,098 

4 

9 

86 

8,057 

5 

4,570 

16 

44 

881 

11 

.     164 

8 

14 

184 


87,018 


Cwts. 


South  SrAnronDBHtBB  CoixjriBLD. 


Bradley  :HaU 
Cannock  Chase 
Cannock  and  Bngeley 
Coodoit  -L 

Gradley    - 
Dudlsy '^ 
Hednested 
PelsaU  - 
Bound  Oak 
ooho     -■ 
SponLane 
Wedneabmy      • 

Total 


6 

.  7 

80,297 

9,184 

800 

8 

18 

41 

85 

808 

108 

37 

48 


80,180 


LANOABHOa  CoAunxLD. 


7 

11 
11 

10 

8 
15 

10 

8 

11 

.14 

1 

14 
14 


14 


COALmLD. 

Bagworth 

- 

: 

83 

4 

Ibitock     - 

-           .           . 

. 

.     Ul 

8 

Leioester 

... 

» 

87 

18 

Moiim        - 

-           -          .^ 

. 

152 

14 

Nailstone 

-  ' 

» 

.      6,768 

17 

Smbstone- 
Whitwick 

-           .           . 

. 

58i2 

18 

Total 

- 

788 

4 

8,849 

12 

Apedale'          ;  . 

. 

840 

19 

Bhu^Bon       1      - 

. 

. 

19 

13 

BncknaB 

. 

. 

6 

._ 

Btmria     -' 

. 

. 

135 

19 

Haieoastle 

. 

. 

1,006 

18 

Madeley    - 

_  - 

r 

803 

16 

Po^more 

.  - 

_    - 

489 

18 

Duverdale             - 

-  - 

« 

1,914 

8 

Talk^>'4h'-HiU 

-  - 

- 

17,788 

1 

Total 

81,745 

6 

19 

18 

8 

14 

18 
18 
18 
11 

n 


14 


Anderton  Hall  - 

. 

62 

1 

AfleyKain 

. 

. 

J 

97 

7 

Athisrton 

. 

. 

. 

847 

15 

Bsgshaw  -        '  . 

. 

•  • 

2 

-     '64 

n  • 

Barley  Brook    ^ 

. 

. 

'    - 

58 

15 

Bid^enhaw 

- 

. 

^ 

84 

18 

Coppnll 

. 

. 

- 

10 

10 

DonglasBank      - 

. 

. 

. 

'5^86 

16 

BdgeOreen       - 

- 

■  - 

.    - 

498 

19 

Gat^woodHafl     - 

. 

•  - 

. 

878 

19 

GanwoodPtek 

• 

*  - 

. 

180 



Gerhod's  Siding  - 

. 

. 

. 

16 

4 

Gibfield            - 

•  - 

-  - 

.- 

«• 

15 

GidlowandSYlnley 

•  - 

•  - 

- 

17,760- 

5 

Goide  Bridge ;  - 

- 

•  - 

'    - 

'98 

•  4    ' 

Haydodr. 

- 

« 

. 

78 

5 

mokf 

■ 

- 

- 

'             818 

7 

NameaofOoilMiB. 

Tons. 

Cwts. 

Hindkylleld       - 

. 

. 

1,709 

15 

QohneHonae    - 

- 

. 

• 

5,966 

11 

Inoe 

. 

. 

, 

76 

8 

IndbHall 

. 

* 

. 

18,700 

"9 

Ladies  Lane 

. 

, 

. 

1,888 

17 

Hemes 

^ 

•- 

, 

187 

18 

MorUy     - 
MoftsHall 

* 

- 

- 

S6 
829 

6 
19 

Noriey      - 

. 

. 

. 

898 

14 

OrHsU    - 

^ 

^ 

. 

84^478 

17 

Park  Lane 

- 

_ 

_ 

899 

5 

Ptiriivoft 

« 

^ 

^ 

8 

5 

PeAiberton 

. 

. 

« 

8,961 

17 

PUttLane        -     . 

. 

. 

« 

57 

Biding  Lane         . 

. 

. 

. 

1,649 

4 

Bo«eBiidge      - 

^ 

• 

« 

1,888 

6 

Saitt  Helen's 

. 

» 

„ 

658 

18 

Soot  Lane 

«■ 

^ 

. 

16 

SiNPinr     . 

. 

. 

„ 

1,475 

15 

Strange^ays  HaU 

-  - 

-  , 

« 

81 

Tawd  Yale 

^ 

. 

. 

58 

___ 

Tyldealey 

W  igaa  Coal  and  Iron 

Company    - 

- 

81 
95,068 

18 
6 

Winstanley 

- 

. 

. 

8,878 

6 

WinterOnage     - 

- 

.• 

18 

15 

Total 

ld8,310_ 

1 

North  WAuca  Coalfibld. 


Bagillt  -■ 
Coed  Talon 
Mold     - 
Bixabon    . 
Qoeen's  Ferry  - 

Total 


6 

iMeo 

189 

808 

87 


11,987 


Othsr  CoLUBRina  akd  SuNnnisa. 


10 

16 

10 

8 

6 


10 


Abereom 

8,988 

18 

Biftsh  Coppice      - 

. 

8 

Coke  (Loco.)    - 

-  . 

18,885 

^_ 

CopleyHm 

.  . 

90^ 

'  5 

DanesiAoor 

. 

1,476 

18 

Digeake    - 
Fafis  Wood       - 

- 

158 
8 

19 

Fif  Tree  House     - 

. 

809 

19 

HflMohwood    - 

-  .           . 

4 

15 

. 

8 

7 

NiHmery: 

• 

185 

19 

Beservoir 

.        . 

800 

3 

Bose  Grove 

, 

43 

6 

Scoworoft 

« 

7 

8 

^dHaU 
Withington  HaU  - 

- 

1,615 
88 

9 

Total 

80,768 

15 

SmOCART  OV  QOAL  BROUQHT  TO  LONDOH  Of  THR 

Yrar  1670. 


Coalfldds. 

Qoantities. 

Toikshire             .... 
X/e^byshire        «           •           •           • 
Nottiaghamsh^  .... 
Wanruskahiie  .... 

Leksitershire    .  -        .  .  ,     .  - 
North  Staiibrdshire       ... 
South  StaAirdshiie           -           .    •  *  - 
Lancashire         .... 
South  Wales        .'-'        •-      '     •   ' '. 
North.  Wales,    r. • 

'  Tons. 

6,644 

60,658 

808,461 

18,869 

87,018 

8,849 

81,745 

80,180 

198,810 

'"    188,978 

11,987 

80,762 

cwts. 
18 
18 
18 
17 
14 
18 

6 
14 

1 

15 
10 
15 

Total       J- 

X 

885,881 

*     6 

3  A  2 
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APPBKPilX  TO  TBB  BBFOBT  OF  GOUHITTEB  £. 


GraatWestini  Bailway. 


YofLKBmax  Coauubld. 


Names  of  CoUieries. 


Altofts    - 

Bamaley      -  .      • 

Bdmcmds 

Knnhant     - 

MasboTo' 

Nonnanton  -         • 

Old  Silkstone    - 

Bawmaish  -         - 

Shipley  ... 

Shipley  Gate 

Silkatone 

South  Toikshiie   - 

Staveley  -         - 

West  Staveley 

Wharneliffo 

Total 


Tons. 


Dbsbtbhibb  Coauield. 


Bennerley 

Bretby     ... 

Clay  Cross 

Coates  Park 

Codnor  Paric     - 

Denby       -  -  - 

Doe  Hill 

Dronfield    ... 

Danstoii  and  Barlow 

Eckington  ... 

Granby    ... 

Heanor  Junction  - 

Langl^  Mill     - 

Monkwood 

New  Birchwood 

North  Eckington  - 

Pinxton    .         . 

Pyebridge  ... 

Biddings  .         . 

Bipley       . 

Sheepbridge 

Bwadlingoote 

Tapton     ... 

'Xibshelf     - 

Unstow   .  -  • 

Whittington 

Wiugerworth     - 

Wingfield    . 

Total 


NoimfOHAMSHIRE  COALFIBUD. 


Annesley  ... 

Basford  ... 

Hucknall    ... 

Mexboro' 

Betford     .  ^  . 

Teversal 

Total 


Wabwickbhirib  Coalfdbld. 


Coyentiy 
Stretton 


Total 


LUCUTBRBHIBB  COAZflSIJ). 


Bagworth    ... 

Coalville 

Mdra       ... 

Total 


797 

32 

8 

150 

101 
S9 
44 

170 

1S3 
2,778 

127 

21 

10,511 

644 
15 


15,550 


175 

272 

21,817 

156 

5,909 

32 

43 

926 

63 

713 

37 

1,058 

1,098 

370 

11,718 

10,827 

8,064 

178 

38 

296 

1,312 

62 

2,667 

1,271 

29 

1,164 

24 

1,180 


70,994 


529 

1,179 

56 

4,538 

10 

24 


6,336 


7 
881 


888 


76 

259 

15 


350 


South  Staffokdsbibb  CoALnstn. 


Names  of  Collieries. 


Brettle 

Cannock  Chase     - 

Cradley  ... 

Hednesford 

Bound  Oak 

Wednesbury 

Total 


Tons. 


6 

66 

884 

4S 

7 

350 

1,881 


2,736 


NOBTH  SrAnrOSDBHIRB  COALnXLD. 


Madeley    ... 

Marehay 

Pbdmore  ... 

Silyeidale 

Talk^»-th*-Hill     - 

Total 


SO 

181 

17 

137 

8,509 


3,864 


LANGASmBB  COAUniUD. 


OneU    - 

Pemberton 

Saint  Helen's     -  •» 

Spring  Branch 

Wigan  Coal  and  Iron  Company 

Winstanley 

Total 


238 

848 

12 

1,721 

7,781 

57 


10,657 


SOMBRSBTSHIBB  COAUIBLD. 

Bath 
Badstook 

Total 

36 
28 

64 

Glougestershibb  Coautkeld. 

Bilson    ... 

Bristol       ... 

Bullopill 

Lydney      -  .  - 

Total 


4,294 

37 

106 

320 


4,757 


NoBTH  Wales  CoAunBLB. 

Coed  Talon  -  .  .  . 

UangoUen         .... 
Ponkey       ..... 
Buabon    ..... 
Wrexham    ..... 
Wheatsheaf       .... 

Total 


450 

16 

12,244 

3,181 

18 

18 


15,922 


Shbofbhibb  Coaxjield. 


Gobowen 
LUleshaU 


Total 


15 
8,514 


8y529 


Otheb  Collibbies  anb  Suhdbibb. 


Alsayce  ... 

Aure  Junction 

Bagnor    -        - 

Cambridge 

Coke  (Loco.)    . 

Bast  Pontop 

Guildford,  no  colliery    • 

Poyntor    ... 

Scowcroft 

Sneamote  ... 

South  Hetton     . 

Stratford,  no  colliery 

Sundries 

Twyford,  bo  colliery 

Woodford 

Woodville    ... 

Total 


21 

967 

8 

15 

10^197 

30 

16 

5 

58 

11 

26 

16 

146 

12 

20 

143 


11«691 


Digitized  by 


Lioogle 


A^vmsaax  to  the  bbpobt  cop  committbb  & 


lOd 


SUIOIABT  0»  COJO*  BBOfHWT  TO  LOKDOV  IK  THB 

Tbax  1870. 


CoidfieMf. 


Totkthire 

Derbyaiuie 

Nottinghaoishire 

Wanrieksliire 

lidoestenliiFe    ^ 

South  Staffoidilure  • 

North  Staffoiddiire       - 

LaneashiTe 

Somenetshire    - 

Glonoestenhve     - 

Shropshire 

North  Wales 

South  Wales     - 

Other  Collieries  and  Sundzics 

Total 


Qnaatities. 


Tons. 

15,550 

70.994 

6^36 

886 

850 

S,736 

3,864 

10,657 

64 

4,757 

8,529 

15,92S 

11,691 


470,852 


Great  Korihem  Baalway. 


DUBSAK  AHI^  N0X1H1J]IIUEBLA1I]>  COAUIXLD. 


HamcaofCQUieries. 


Tons. 


Adelaide 

Auckland  Paric     • 
Bishop's  Qose   - 
Blaydon  liain 
Black  Prince      - 
Braneepeth 
Brandon 
Castle  Eden 
Chester,  Sooth  Moor 
Coeken      . 
Cold  Knott 
ConsetC      - 
Cozhoe 

East  Braneepeth    - 
SastCasa^ 
SastHetton 
East  Pontop       * 
BastTbnfield 
Edmondslej 
EUoD 
EshHaU 
I^namwellgate 
Gareslleld 
HamsterlcT 
HasweU 
Hetton 
Hengh  Hall 
Hongh  Hall 
Hnnwick 

Lambton  Walla  End 
Lodworth 
LnmW     - 
New  Behnont     - 
New  Pelton 
Newton  Cap 
Nortii  BitchbaAi   - 
North  Braneepeth 
North  Hetton 
Old  Bntterknowle 
Old  I>nrham 
Old  Etherley      - 
Pease's  East 
Pease's  West     - 
PeUiw  Main 
Pelton  West      - 
Pensher    - 
Shinclilfe 
Shotton     - 
Somh  Braneepeth 
South  Dniluan 
Soath  Hetton    - 
SoathKelloe 
SoQthMedomsley 
TamfieldLea       . 


1,228 

7,186 

29 

170 

128 

17,379 

7 

1,900 

1,072 

17 

16 

628 

30 

818 

141 

15,852 

6.640 

37 

21 

81 

5 

14 

264 

S3 

8,602 

569 

1,693 

374 

78 

64,415 

47 

8 

3,439 

14 

6,879 

301 

158 

1,773 

15 

487 

160 

844 

3,142 

3,773 

8 

5,436 

63 

28 

175 

5,132 

13,283 

7,494 

47 

810 


DUBHAM  AHB  NOJBTHIWBnBLASD  COAUOMLD—amiintieiL 


Names  of  Collieries. 


Tees  Walls  End 

Thristington 

Thornley 

Tindale     ... 

Trimdon  Grange 

Tndhoe     -  -   '       . 

Uswordi 

Waldridge 

Washington 

West  Anckhuid     * 

WestBehnont   - 

West  Bitchhum    . 

West  Braneepeth 

West  Thomlcy      - 

West  Tees 

Wingate    -  .  - 

Woodhoose  Close 

Total 


YoxKnnxs  CoiuniLn, 


AldwarfceMain 


Aston   - 

Blacker 

Brightside 

Carbrook 

Chambers 

BaifiddMain     - 

Denahy 

IKrtcar 

East  Gawber     - 

Edmunds  Main  - 

Elsecar 

Foxholes 

Girlcston 

Habergham 

High  Boyd 

High  Style 

Homes  ... 

Hoyland 

Ejlnhorst 

KiyetonPark     . 

Lund  HiU 

Mauvers  Main    - 

Mount  Osbome 

Newshorpe . 

North  Gawber  - 

NasteU 

Oaks     - 

Orgreaves 

I^derOaks     - 

Bobin  Hood 

Bockley 

BothweU  Haigh 

Sharlston 

Silkstone,  Chariesworth's 

Claxke's     . 

Cooper's     - 

Grrange 

Newton 

Straflfard    •> 

WhamcliillQ 

WooUeys'  - 
Silkstone  Pall    - 
Shipley 
StaTdey 
Swaithe 
ThomdiiFe 
ThryberghHaU 
Tmsley 
Victoria 
Waleswood 

Westwood         .  ^ 

West  Biding 
WestStayel^   . 
Wheldale 
Whitwood 
WombellMain   - 
Worsborough  Park 
Wrenthorpe 


Total 


Tons. 


14,827 

2,888 

4,535 

776 

1,046 

51 

101,397 

64 

2,403 

15 

16 

8 

805 

14 

1,526 

2,320 

655 


315,229 


241 

396 

8 

897 

55 

16 

20 

19,069 

1,916 

19 

1,020 

2,844 

8,252 

37 

8 

61 

180 

66 

14 

15 

22 

267 

18,720 

23 

1,373 

3,665 

60 

7 

6,742 

255 

162 

772 

873 

15 

504 

616 

26,029 

30,724 

2,798 

26,885 

10,840 

84,627 

29 

860 

2,950 

14,051 

15,303 

50 

5,154 

1,713 

1,456 

60 

64 

3,717 

5,011 

70 

1,325 

11,343 

2,090 

806 


265,608 
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AFPBHDIX  TO  TBE  BSeOBTOT  OOBCHnmVS, 


Dbbbsibsu  QoAiMmj>m 


Names  of  CoUieriei, 


AJtaagw 

Avenue 

Birley 

Brampton 

Bietby  -  -       *    - 

Clay  Czoaa 

CoiiorPark  - 

Benby  Grange   -      . 

l>ronfield  -           _- 

Donston  -      ,    "     -  . 

Ecldngton  '           r           z 

Granl^  -     ^ 

GrasamooT  -           - 

Hasland  -          '    . 

Heanor  -           - 

Langley  -        '    -  - 

Langle  J  Mill      -  -      ' 

^fax^hay  -  -       „   - 

Monkwood 

NewfieU 

New  Birchwood 

NewHiU 

Oakerthorpe 

Pilaley  -     '      - 

Fiaztoa  -    - 

Beniahaw 

Biddings  -  -       " 

Bi^ley   -  -  -  "        - 

Butland  -  .       ' 

Sheepbridge      -  -  '        • 

Stoneyford 

Shxrluid  .  .  . 

Sntton  .  -  - 

Swadlingcote     .  -  - 

Swanwick 

Tffiplow.  -  -  - 

Tibshelf 

Unstone  .  .  . 

Upper  Birchwood 

WamsgroTe    .    - 

Whillington         -  -     " 

Wingfidd 

Williamthorpe    -  -      - 

Wingerwortn     -  -  *         - 

-Total 


LbIOESTBRSHERB  GOALFIBLm 


Iideester 
Snihfltone 
Swanningtop 
Whitwick 


Total 


NoxTH  Staxvobbshibb  Coaixibld. 


Black  Bull       - 
Harecaitle 
Hayes  - 
Pbdnofb 
Tfelk-o'-th'-HiU- 


Total 


NOTTINaHAII  COAUnBLD. 


Tons. 


19 

46 

89,107 

4,474 

219 

59,142 

11,205 

457 

701 

35 

43,973 

.  ao. 

7,481 

284 

15,634 

638 

5 

10,234 

828 

4,204 

87 

17,609 

28 

65 

.    4,483 

80,666 

1,512  . 

36,341 

2,710 

"    5dl 

13,056 

1,054 

1,959 

69 

12 

18,651 

8,042 

3,897 

1,683 

961 

186 

1,311 

86 

7 

284 


333,683 


29 

527 

1,198 

30 


1,784 


AnBcsley 

Babbington 

Cbtmanhay 

Digby  . 

Btftwood 

FlvrntAe 
ffldnoaka 

-Vefrenal 


Total 


QupjiB^Cwjifwwa  Agp  SukuMMt.  • 

Names  of  CaUiaiea. 

T^lDS. 

Aberdare          -           •-    -       -           .         ^  • 
Black  Shale       - 
CQke(Looo.)    -           -           . 
Devonshire         -               -  ^            . 

Leadgate           -       "  -. 
Nottingham  Gaa  Coke        -  ..           -           „  - 
Fitsnu)or           -           -        *    -           -       '  - 
Sundries             -           ■    -       '        -               L 
Mountain  Ash  -*        '  -        "  - 

2» 

8 

14,661 

2,126 

158 

4,123 

32 

268 

797 

*   ^    Tital       '  r           . 

22,891 

Saint  Helen's  ;  -      - 

Wigan  .-         -           .           ... 

26 
559 

Total 

.  5S5 

SuxicABT  ov  Coal  bsouqbt  to  Loxdob  nr  vbb 
Tbab  1870. 


Coalfields. 

Qoantities. 

Dorham  and  Northomberland 

Yorkshire          -            .            -            ,            . 

Derbyshire         •               -          '     . 

North  Stafioi&hire        ... 
Lancashire          .... 
Other  Collieries  and  Sundries    -           -           :. 

Tons. 

315,229 

265,608 

833,688 

82,485 

1,784 

6,284 

085 

22,861 

"         Total       '    .           . 

978,049 

Midland.  Bailway. 


Coal  brouffkt  to  London  ^from  tke  folUnuing 
OoUieriea  vn  Hie  Yea/r  1870. 

DUBHAM  ABD  ^NOBTHUXBiaiLAin)  COALnSLD. 


Names  o?CoIlieriee. 

Tons. 

Auckland  Park  -           ..       "    .       "    .       "   . 

Brancepeth         -        "      -     ' 

Castle  Eden       --.---'. 

EastPontop        -               -     ' 

Honghall        '-"-"--*. 

Lambton            -               -    " 

Low  Bitohbnm  -      *     -           -      '     .      *     . 

Newton  Cap     '  -               - 

Nortji  Bitchbnrn       '---•. 

Old  BntterknoWle               - 

Pease*sWe8t     -     -     .     '     . 

Pcnsher 

Sonth  Dniham  -      '     -           -           .      *     « 

South  Hetton      -               - 

South  Kelloe     -•-"-. 

South  Moor        -               .     '         . 

TanfieldLea      -      "     -      '. 

Thrislington        -               .     '          - 

Trimdon  Grange           -      *     -           -           . 

8 

8 

43 

243 

305 

4»410 

14 

22 

152 

6 

8 

22 

1,832 

995 

85 

285 

22 

12 

229 

Total-          .               - 

8,701 

Aldwarke  Main 
Alma  - 
Altofts  - 
Barasley 
Beighton 
Birley 
Chambers 
Chapel  Town 
Daifield 
Darley  < 


Digitized  by 


Google 


iUPFXirDiK  TO  VBxr  xBMmTOF  oosaaTTsa  X. 


Ill 


YOBXSBXU  OoAX^nLp    conAm^d, 


KamisofCoUieriefl. 


Dena^ 
Bast  Gttirber 
Orange:* 

KUnhont 

IiimdHIIl 

Bianveri  Main    - 

Maaboio' 

North  SiBYeley   - 

OakB     - 

OldSllBtone     - 

Finder  Oeka      . 

Bawmazah  -    • 

Bothwell  Haigh 

Boyston 

Silkatone 

Sb«ffleld 

Stayeley  •  -' 

Stea£ford 

Swaithe 

Tankenfer         r 

Tbiybeig  Hall  -^ 

Waleawood  MaiA 
Wath    ^ 
Wflntworth 
West  Biding       -    I 

Wombel  Main  - 
Worsboio' 

.      I        t 
T<|Cal       - 


BsKB^masa  Coalhilo. 
t 
AJfcfretonl  h.  -  . 

Alton    i  H  -  -  « 

ATenne'  u  -  » 

Bennerl^  J  ^      :     . .         «  « 

Breiby  ^  -  - 

CadleyBiU       .... 
Oiesterikld        ... 
C3iuTOh  Gfesley 
Clay  Crass         -     '        *  - 
Goate8]?aik      .... 
CodnOTFtek 

Denby  ♦  -  -  -  ♦ 

Dronfie^l  ^ 

Dimston  -  . '         -  * 

Eddn 
Orani 

Ghntfsmoor  . 

GresleyWood  - 
Heanor 
Ilkeston 
Kabuin; 

Langley|MiIl 

Marehay 

MonkwQod 

NewboUl 

NewBiiJehwood- 

New  Brampton  • 

New  Hi|l 

Oak^rthorpe 

FOstey  ! 

Fintoo  r 

Fyebridge 

BenishAF 

Biddings  f 

Bipl^  t-  •• 

Bntiaiid, 

Shecpbridge 

Shipley  Gate      - 

Shirland 

Stanton! 

Stone;^ard 

SwadHngeote 

Swanwiek 

Tipton 

Tibshelf 

Unstone 

Upper  Birelnrood 

Whittington 

Winger  worth    - 

Wmgfie|d 

Woodhonse  Close 

Total 


Tons. 


66 

766 

8 

7^84 

79 

85 

287 

77 

716 

S,164 

135 

8 

80 

8 

340 

15 

18,776 

3,011 

SS6 

98 

2,687 

575 

842 

276 

8,768 

2,743 

4,116 

1,052 

1,015 

219 


76,550 


54 

617 

2,651 

4,614 

9,790 

1,809 

886 

1,179 

148,444 

7,888 

88,829 

884 

1,700 

58 

53,099 

18 

17,844 

9,184 

22,717 

2,802 

162 

455 

86,988 

5,577 

872 

6 

22,156 

6,759 

49 

4,822 

9,571 

20,524 

4,542 

8,131 

24,329 

18,061 

.    2,600 

17,031 

25,462 

15,883 

5,653 

2,261 

6,997 

10,169 

31,189 

3,359 

1,665 

319 

15,094 

2,186 

803 

58 


657,980 


NomVOttAllBHIBB  CoiunpUiDi 


Names  of  Colfiwifls. 


Annesley 

Basford 

Babfa 


I      - 


Digby 

Eastwood 

HncknaH 

Flmntree 

Portland 

Shireoaks 

Skegby 

TerersaU 

Total 


Tons. 


24,202 
414 

24,837 
6,506 
2,889 
8,564 

28,183 
8,658 
2,713 
1,752 
2,232 
8,031 


108,431 


WABWIGKSaXBB  COALFIBXD. 


Glascote 
Stocklngfard 
Stietton 
Wilneeole 


Total 


52 

5 

1,586 

295 


1,888 


LuOMKBRSHnCl  COALVIBLD. 


Bsgwordi 

Coleorton 

Ibstock 

Leicester 

Mdra  - 

Nailstone 

Snibstone 

Swannington 

Whitwiek 

Wooden  Box     - 

Total 


18 

68 

488 

168 

740 

16,720 

16,735 

1,131 

10,184 

104 


46,351 


North  Staitobdsbixs  CoAiamuy. 


Haiecastle 
Talk-oW-Hill    . 
Wichnor 


Total 


50 

1,159 

20 


1,229 


Othbr  CoLLiBKiaa  aud  Sunbrxxb. 


Bedford 

Coal  (Looo.)      . 

DeroBshire 

Dodsworth 

Beseryoir  Fits   - 

Saint  Helett's     - 

Stations 

Whiteboro* 

Total 


7 

19,804 

1,215 

11 

256 

7 

1,151 

79 


22,530 


SuKMAST  ov  Coal  bbouobt  to  Lohdoh  in  thb 
Tbax  1870. 


Coalfields. 


Durham  and  Northumberland 

Yorkshire 

Derbyshire 

Nottinghamshire 

Warwickshire     - 

Leicestershire    . 

North  Staffordshire 

Other  Collieries  and  Snndxies 


Total 


Quantities. 


Tons. 

8,701 

76,550 

657,980 

108,481 

1,688 

46,351 

1,229 

22,580 


928,660 
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Appendix,  Tables  No.  126. 

Shipkents  of  Coal  from  the  sevbbal  Ports  of  Great  Britain  to  Foreign  Countries,  indieatiag  the 
Foreign  Ports  at  which  the  Coal  has  been  received.  Th^  English  shipments  are  divided  into  the 
several  Ports  representing  special  Coalfields  as  follows,  and  London  : — 

1.  The  Northern  Ports  comprise  the  coal  shipped  at  Newcastle,  Shieldsi  Bljth,  Amble,  Sanderland, 

Seaham,  Hartlepool,  Stockton,  Middlesbro',  Whitehaven,  and  Marjport. 

2.  The  Yorkshire  comprises  the  coal  shipped  at  Hull,  Grimsbj,  and  Goole. 

3.  The  Lancashire  the  coal  shipped  at  Liverpool  and  neighbouring  ports. 

4.  The  Western  comprises  the  coal  shipped  at  Bristol,  Cardiff,  Swansea,  Newport^  Lkmelly,  Port  Talbot, 

Neath,  and  St.  David's. 

5.  The  Scotch  comprises  the  coal  shipped  at  Glasgow,  Port  Glasgow,  Greenock,  Grangemontfa,  Alloa, 

Borrow^toness,  Troon,  Ardrossan,  and  Inverkeithing. 

6.  London. 


No.  1.— Coal  Exports  from  Northern 

Forts  during  the  under-mentioned  Years. 

Name  of 

Name  of 

Country  md  Port  to 
wUen  exported. 

1866. 

1860. 

1868. 

1864. 

1887. 

1868. 

^''in^.SSl*' 

1868. 

186a 

1862. 

1881 

1887. 

1888. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Frascb-ami^. 

Tons. 

Tons. 

Tons. 

Tods. 

Tons. 

Tons. 

9RAKCB. 

UortaKne 

241 

866 

288 

410 

688 

626 

Abberffle 

2.077 

2381 

2346 

1382 

1369 

2,162 

Kantes 
KpirMoatenr 

88366 

41326 

*-• 

9MM 

81^0 

101148 

Agon      -        •      - 

Angni 

Aony     •       -      . 

*i46 

^ 

100 
'262 

608 

'204 

'418 

'460 

Nice      - 

Ortbes 

Paimboraf 

iioo 

'899 

2360 

ii84 

'sio 

». 
100 
810 

Aster      •        •      • 

5U 

,. 

,. 

.. 

•  • 

•  . 

Fsimpol      • 

81 

Biwnlndre 

Sa£B 

1.682 

460 

170 

120 

810 

Paris      -      .       . 

^^ 

*ioo 

Bayonne 
BeUelsto 

7.99B 

11.840 

•  • 

10.901 
148 

6341 

«• 

8389 

8347 

fSZet'  :   : 

•  » 

- 

'879 

•• 

'.  • 

•• 

90 

Benio      -       •       - 

., 

'150 

'ioo 

Point-aux-Herbes   • 

*460 

'888 

'862 

'786 

'ioo 

488 

BilUen 

.* 

.. 

.. 

., 

180 

.. 

Pont-aa-de*Mer      • 

826 

466 

2368 

064 

8^46 

2.04S 

Blmre       •       •       - 

206 

,, 

,, 

,, 

,, 

180 

Pontorson       •       • 

,, 

714 

465 

280 

Bordeaux 

84;S26 

88,074 

88316 

90,086 

85308 

68,780 

Pontrienx 

^^ 

"98 

'i48 

86 

Boulogne 

08,805 

69,184 

7832 

67.466 

85.088 

70,762 

Pont  L'Abbe 

,, 

'ii8 

Bonrfpuieaf   - 

,, 

,, 

887 

114 

.. 

Poruic 

'1O6 

*il6 

'i20 

'iio 

'140 

841 

Brwt      ... 

10,426 

11415 

6.014 

7396 

7.006 

7.196 

Pont^-Bearin      - 

1320 

1.768 

2328 

2360 

8,178 

2387 

Caen       «       .        • 

88,020 

:8i,eio 

44377 

86366 

40.882 

65,661 

PortLaunnay 

W 

896 

1319 

WO 

108 

Calais 

81,058 

26,752 

203Q 

21.208 

67.228 

67,418 

Port  Louis 

2M 

.* 

Callaa   •       • 

,, 

,, 

127 

.. 

PortVendres 

'207 

^ 

So 

'ioi 

Caudebec       -        - 

840 

414 

186 

,. 

'228 

805 

PouUguen       •      . 

740 

'2O6 

889 

'S62 

'270 

Cannes 

•  • 

.. 

.. 

.. 

•  • 

l-JS 

C  niberon  Bay        ■ 

127 

180 

^^ 

Carentan 

804 

806 

IfS 

1.1« 

^25 

8,089 

C  ,uillebQ8uf     *      * 

2,162 

'740 

1306 

'212 

'm 

Cette      - 

2,001 

1.268 

2M 

887 

474 

• '--.. 

C  niniper       • 

111 

171 

487 

'288 

778 

148 

Chantenay 

,, 

,, 

120 

90 

160 

104 

Bedon         *          • 

8,188 

768 

648 

468 

486 

664 

Charente 
Chateau 

7fiM 

9,144 

7,758 

867 

0.964 
100 

"•^S 

issrv  : 

"96 

188 
141 

294 
406 

880 
660 

197 
226 

Cherbouig       • 

IZflSS 

12:480 

9',076 

9,148 

^ 

9341 

'182 

128 

186 

75 

470 

Coneron 

,, 

117 

,, 

,, 

746 

1,118 

RocheUe      - 

, 

1308 

Conquet 

Contfool         "        * 

iMO 

WOl 

1.168 

1.744 

90 
1,677 

880 

Urn 

Roohfort      • 

Roacof 

Rouen      •      .     • 

9,472 
«C760 

7300 
7lli26 

7;486 
6M68 

8.606 
6O3OO 

06.007 

8*387 

CouTwnUea     -       - 

S 

*681 

1,088 

'769 

1M«S 

Croiaaet.       • 
Croisio    •        •       - 

«rs 

•  • 
664 

104 
246 

'269 

.. 

•• 

S^  .-.  : 

•• 

•• 

•• 

688 
868 

45 

CrotoY     -       .      • 

1I455 

856 

186 

110 

'ioo 

188 

*4oe 

f^J^SSi^ 

*684 

'848 
228 

1361 

'684 

1344 

ikr 

Slppldale  (Ronen) 

114^ 

•  • 

i«^t<^ 

8<U7e 

8^668 
470 

180388 

loeiioo 

StBrieuz 

1.647 

^•ss 

^280 
1,848 

2.400 

818 

^2S 

209 

.. 

St.  Croix         .      . 

Dinan      .      •      • 

,, 

,, 

00 

.. 

•  « 

.. ' 

ft.  Oilles      • 

,, 

106 

106 

'846 

811 

780 

Dives      -      -       - 

131 

81 

128 

264 

416 

631 

St.  Male 

17.062 

14,904 

17380 

18,727 

88,116 

26387 

90 

•  • 

•  • 

•  • 

.. 

111 

St.Naaaipe    .       - 

8.006 

4329 

9,012 

8348 

8388 

11386 

Duelaio          •        * 

, , 

,, 

,. 

, , 

200 

., 

St.  Vaaa 

859 

Dunkirk 

88,907 

80.240 

17314 

26,859 

62,754 

40367 

8t.yaast        .       - 

'494 

'646 

'282 

*444 

'ooo 

Efcaplo        • 

884 

406 

647 

266 

821 

117 

St.  Vateiy      . 

,^ 

4b416 

6386 

Bu         .       •        . 

a;8S6 

%m 

669 

1,006 

2.787 

1,725 

St.  Valeiy-en^Canz  - 

,, 

2.i87 

8^406 

2386 

Pecamp 

0,782 

16,889 

21.006 

20^189 

19360 

16,787 

8t.Valery-sur-8omm( 

7,726 

7368 

tw 

2307 

9^728 

6301 

Presne 

•  « 

,, 

.. 

., 

160 

St.  Servan       -      • 

702 

m 

1.161 

2302 

688 

697 

Gran?iUe 

4.800 

4,609 

4,484 

i724 

6300 

4308 

Surte      -      -       • 

iUM 

Gmvelines 

1,045 

1348 

6374 

6302 

14308 

16386 

Thomville 

,, 

, 

'ioo 

^^ 

^^ 

Oironde          •       • 

.. 

.. 

.. 

185 

Toulon 

1300 

2371 

8326 

iItoo 

'666 

1.017 

Harfleor 

4828 

(020 

,,*»1S 

J"5 

.A^ 

J-ffi 

TreRuler        -        - 

66 

1319 

888 

002 

Havre 

mjm 

111367 

116.086 

"S'SS 

1163g 

96,069 

S?*P°fl; 

4a46 

4307 

iifn 

8388 

4366 

43I8 

Henneboat    • 

414 

609 

766 

2,024 

641 

880 

Trouvllle  • 

21666 

2306 

8,250 

zm 

10,418 

19388 

Honileur 

15,086 

U364 

22380 

42.418 

27^1 

80,686 

Vannea  _     - 

860 

716 

660 

794 

1,646 

1.178 

Indredt 

845 

1.187 

,, 

:. 

a. 

140 

•  • 

IsleDiea        •        '• 

,, 

180 

,. 

,. 

•  • 

.. 

ViUed'Bu      -       - 

68 

.. 

*iu 

'478 

'ioi 

^ 

IileD^leMB 

,,  * 

•  • 

114 

.. 

.. 

.. 

IsledeRho   • 

244 

80 

•  • 

•  •_ 

a. 

a. 

vSSent  '   •  *      - 

404 
0.048 

790 
6.780 

1.228 
6314 

871 
8368 

820 
8,707 

466 
8368 

DBNMARKandtbi 

LaLcgne 

t .. 

159 

DUCHIB8. 

LaBMhelle 

SbOlO 

16306 

6304 

6388 

^727 

^F 

La  Scqrne 

,, 

•  • 

SS9 

225 

IaTi«ml»]ade        ^ 
LeCiotat 

U68 

1360 
807 

676 

'121 

64 

86 

Aalborg 
Aaroeskopins 

8.100 

.4326 

7.000 
814 

01778 

-*« 

8368 

LeMonle        •       ^ 

'821 

.. 

'607 

.. 

1314 

1306 

Aarbnus 

i468 

8;i64 

4078 

8360 

0388 

8i387 

LeSablec      •        - 

,. 

•  • 

«. 

160 

.• 

.a 

Adiersboiv   - 

.• 

100 

167 

LeVivier       - 

860 

187 

645 

461 

178 

•  a 

AUinge        .-   •     . 

,, 

• . 

,, 

884 

l4»Mooiiards 

,, 

,, 

,. 

,, 

117 

,, 

Altona 

86.710 

8i«70 

84387 

88,471 

28300 

24^018 

548 

447 

487 

122 

280 

406 

Apenrade      - 

829 

540 

817 

667 

882 

lAnnloii        "        • 

148 

.  297 

,. 

416 

114 

241 

Anus 

,, 

278 

146 

160 

Lannoy 

606 

,, 

.. 

a. 

.. 

a. 

Asaens 

1.071 

1384 

1.066 

1»779 

1374 

Libodiie      • 

1.888 

1.182 

1,767 

I3I8 

1326 

2,440 

BaUum 

.. 

188 

100 

100 

'ioi 

Luc      *       -          • 

817 

142 

166 

626 

., 

74 

Bandbobn       *      • 

'120 

414 

288 

876 

587 

1,166 

LncoB 

1.806 

800 

1.078 

004 

1.978 

1388 

BjorUt>oda     •        * 

•  • 

•  « 

8U 

.. 

Lno^nr-Her          • 

•  • 

,, 

80 

•  • 

Bjookhade      •      * 

86 

,^ 

^^ 

Harans          •        • 

186 

I3M 

1368 

097 

1,166 

1300 

,^ 

461 

^^ 

.. 

840 

*618 

Xarennei 

196 

140 

,, 

.. 

260 

Blokhnus       • 

,, 

27 

,, 

•  • 

Xanbert       • 

121 

'180 

546 

100 

824 

Bogense       • 

.. 

180 

440 

848 

'484 

*eo6 

XaneiUes       •      • 

,, 

161988 

»« 

•»ffl 

0306 

7348 

Bombolm      • 

a. 

•• 

288 

280 

100 

•  » 

Means 

•  • 

72 

288 

276. 

Brested         -       . 

60 

64 

Montaign      •       > 

•  * 

,, 

*ii4 

a. 

BninsbuMel 

^^ 

1314 

717 

'240 

*i04 

^ 

Morlaix 

iio6 

w» 

,, 

8,710 

2,099 

8.019 

Buaum 

,^ 

871 

84 

Moriqne         -        - 

7Q 

861 

U7 

170 

244 

840 

Cappeln 

.• 

'807 

771 

'i54 

884 

"678 

184M.    VoLm. 
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No.  1. — Coal  Exports  from  Northern  Ports — etmtnwed. 


Name  of 

Name  of 

OountoyMulPortto 

1866. 

180a 

1808. 

1804. 

1887. 

180a 

Gonntnr  and  Port  to 
whieheiportQd. 

1866. 

1800. 

1888. 

1889. 

1987. 

1808 

Tona. 

Tona. 

Tona. 

Tona. 

Tona. 

Tona. 

.    Tona. 

Tona. 

Tbna. 

Tona. 

Tona. 

TteL 

Catinsiel      - 

., 

,, 

06 

, , 

, , 

106 

gkagen          -        - 

,, 

,, 

,, 

., 

611 

ggrr'':  : 

68i96S 

67401 

90^8 

06^ 

120,166 

128344 

Skxre 

., 

860 

1.496 

190 

904 

*M9 

mS 

861 

^84 

^186 

101 

Skjelsker       • 

408 

820 

020 

1391 

914 

I8B 

Eckenforde     •      - 
Bbeltoffe 

•  • 

616 
60 

766 

1.001 

762 
148 

>« 

IkoS^*    .'      I 

•« 

•• 

901 

ias 

Beroeskjobiiiff 

,, 

, , 

"bs 

•  ,, 

96 

806 

Sknm 

.. 

a.    ■ 

.    848 

.. 

•  • 

,, 

,, 

,, 

, , 

100 

i**^^ 

,, 

,  , 

,, 

, , 

■  • 

'io6 

Eliiuihom 

,, 

970 

96 

148 

,, 

.. 

SondertKUC     •      • 

•  *• 

896 

1370 

1399 

991 

OS 

Eliinore 

W.M0 

^AjaA 

84^412 

110418 

108.706 

128.440 

gtege        •. 

,, 

481 

890 

988 

949 

WL 

BXBFODlDXOTik 

,, 

•• 

,, 

,, 

,. 

2.117 

Stenbw       .       . 

.. 

,, 

,, 

189 

.. 

Faaborg         •       * 

4S1 

307 

278 

784 

504 

900 

StoraHeddinge      - 

,, 

280 

,, 

Fmoe 

,, 

86S 

840 

268 

638 

280 

Straer 

., 

468 

894 

'266 

'987 

'i4i 

Fiww 

,, 

108 

, , 

Btubbeckjobing      • 

,, 

244 

466 

285 

w 

.   •• 

•  • 

... 

'il6 

,, 

,. 

BudBntaido    • 

•  • 

,, 

,j 

918 

,. 

Faxo       .       •      - 

•  ■ 

,, 

,, 

, , 

100 

201 

Svanlke 

,, 

,, 

86 

148 

176 

'ife 

Fehman 

,, 

706 

, , 

886 

, , 

■,, 

Bvendborg      -      - 

816 

898 

1,«17 

1389 

1387 

1318 

Fehmem 

,, 

., 

014 

UOO 

8.086 

8.407 

liited'     .  "        • 

,, 

,, 

91 

00 

2n 

Fleokenford 

,, 

, , 

100 

600 

1,196 

8319 

1397 

ym 

i3n 

FlensboTK     • 

iiie 

83M 

7^796 

8379 

7,178 

10302 

Thornebye      -      • 

,, 

27 

19 

.. 

n 

Pohr      .•        "      • 

160 

801 

20O- 

949 

809 

ThoralMVB   • 

.. 

,, 

.. 

U 

.. 

^^ 

FrouBricis    *         * 

m 

1,660 

887 

916 

1379 

2.140 

Tomby         -        ;- 

,, 

,, 

,, 

•  * 

"tr 

Fnderikshvrea      - 

8S8 

868 

1.240 

1347 

884 

1.786 

Tondun 

,, 

126 

79 

179 

,, 

Frederiokfltadt       > 
Fraderickrand  *      - 

•  • 

"^ 

^ 

1346 
176 

USB 
643 

"•^^ 

Tonning       - 
TTteraen         -       - 

%m. 

131a 

93U 

8,799 

18388 
1381 

oil 

FNdflriokBTCffk      - 

,, 

.  \m 

1*068. 

1.068 

.1340 

.    .992 

ffaide       _- 

,, 

,, 

'889 

IS 

Gwrnckft     - 

,, 

1.U1 

M48 

8.988 

1389 

1.947 

warverbat 

, , 

"88 

.. 

,, 

OlQckfttedt   - 

,  %.nm 

8.204 

18420 

4297 

•6.466 

16.622 

Wedbeck       . 

,, 

,. 

196 

,, 

, , 

i70 

QrvfngUtaL 

, , 

170 

3S"«.   -     -     • 

.      106 

vsv^ 

1,787 

1399 

1398 

i3n 

OreanaHe 

,, 

,, 

289 

'*80 

'190 

.     678 

Whroden 

,. 

210 

^ 

Hadenleben 

1^ 

0881 

2,804 

226 

1,283 

699 

Worden 

, , 

, , 

,, 

'ioo 

898 

'  iff 

Hadenley       i      i 

862 
127 

'228 

"74 

Wordingborg 
Worn^Wen 

•• 

871 
61 

789 
121 

1397 
910 

M04 

13W 

fiislo       "  '"          *' 

•• 

,, 

,  ^ 

99 

,, 

Wyok 

"Wyckanf  Fobr 
OAep  Porta    -      - 

, , 

849 

86 

979 

986 

'i» 

•• 

'iSO 
1.846. 

86 

071 

1.690. 
661 

1.070 
2347 

'683 
4466 

'36I 
3308 

19366 

166 

•• 

72 

•■ 

8i 

mftlarmrirlQ  *     - 

^, 

,,   * ' 

666 

,^ 

.'170 

,^ 

NOBWAY. 

S^rbeok .   *  -         * 

•• 

048 

1.068 

442 

*• 

HjwtinK          * 

,, 

164 

68. 

*. 

06 

Aaleannd         -      - 

1.720 

488 

771 

1.094 

8.070 

tM 

SQoiriiMC    **   •      *' 

,. 

•  • 

,, 

.. 

,, 

20 

,, 

»^ 

,^  • 

991 

80 

Ml 

W^S^  •--.*  ; 

,, 

.87«- 

708 

740 

1,092 

078 

^tSi 

,, 

1461 

1498 

Oil 

9398 

M6I 

UM 

UOO. 

1.814. 

466 

.    979 

1.600 

Altoxunard      " 

,, 

,, 

998 

Holme                   •' 

.a 

,, 

168 

Aveikuial         • 

,, 

979 

*469 

•     796 

ijaz 

'971 

Hobois      •            r 

,, 

,, 

.. 

, , 

90 

,, 

Beiven 

8348 

231» 

4391 

061 

11384 

1.604 

H<y8teiii 

••• 

., 

, , 

,, 

68 

,, 

Bo£e          • 

13» 

9391 

988 

8.40 

Hocnphav.       -       r. 
Honena      .•         r 

im 

i8S2 

i741. 

161 
2.401 

i848 

2396 

Brofte 
OhrisTiania      -      - 

1^788 

'991 
20.718 

ulS 

080 
17,701 

688 
97391 

13ff 

Fonrdehl 

170 

.. 

111 

•  • 

GhriatiaDaand 

2381 

1488 

4^318 

9366 

9309 

%m 

Hovaoht      • 

•  • 

807 

266 

820 

'877 

804 

672 

180 

68 

816 

T5 

1386 

Hoyer          .-         r 

748 

1.100 

888 

586 

417 

Dram 

.   1.708 

947 

84 

890 

864 

HuBum         - 

,, 

666 

,.ts 

64 

1.091 

646 

Brammen 

748 

2,444 

2415 

1349 

8396 

iim 

ItMtaoe      ,  -         r 

t,aM 

6.609 

8364 

1M74 

••^ 

Drobaok       - 

117 

197 

Ott 

KBllundboxs 

.. 

286 

707 

680 

612 

602 

Drontheim      - 

8307 

4384 

7380 

9388 

lo'iio 

9^ 

KarrebeckiQiiiide  * 

716 

819. 

886 

866 

.'5M 

1360 

Bgeraond 

175 

186 

880 

1390 

Kastrup 

.•  • 

1.696 

1.749 

1.021 

2467 

4.018 

Faraund 

•• 

,,* 

69 

,, 

,, 

Bjel       -        -      • 

ICIM 

11.068 

16496 

6378 

17,680 

26.120 

Flekkeflord 

,, 

88 

,, 

'919 

"11 

Kiftrtiainde 

•  • 

808 

286 

168 

204 

884 

1,061 

1374 

628 

681 

M09 

1.161 

Xlertiw      - 

,, 

68 

,, 

FroderiokaTtBni     • 

,, 

980 

" 

S««e          - 

.. 

1.481 

2;j86 

'880 

1.694 

2378 

Frvdenhand 
Onmatadi       -      - 

,. 

,, 

127 

,, 

KonKelf     .  - 

746 

1446 

1.866 

927 

1346 

966 

,, 

86 

,. 

'ioo 

-    688 

'iai 

180 

,, 

Hammerfeat 

686 

8386 

8376 

9,068 

9389 

>3S4 

Konoer 

M40 

9471 

18320 

1M96 

16.779 

21.968 

Hammeraiel 

,, 

^ 

Kofeingaiel       -      - 

186 

487 

,, 

,, 

,, 

"64 

*117 

• 

181 

Kftt^ 

,, 

•  • 

, , 

•  • 

,, 

114 

,, 

.. 

,,    • 

"99 

Langon)                 r. 

,, 

,, 

, , 

••• 

106 

Holmatadt       •      - 

•  « 

441 

197 

,, 

199 

LeoilfenbAtei '      -' 

•  ,, 

, , 

, , 

.. 

U9 

,, 

Holinatrand 

,, 

467 

814 

817 

919 

'ioo 

,, 

66 

271 

.. 

,, 

Horten 

1337 

2398 

8316 

6308 

M18 

S38I 

,, 

218 

288 

'182 

232 

180 

JeaaeQoid       -        - 

.. 

.. 

196 

i3S^n       "          - 

.. 

808 

888 

266 

.      260 

494 

Krageroe     - 

.• 

129 

197 

'881 

'709 

'm 

,, 

296 

612 

212 

.      224 

874 

Krautaand     - 

441 

814 

8391 

6399 

9fit» 

MS&i    :  : 

I^Tdyb       •      - 

Mariager    .- 

,, 

887 

142 

29 

.     77 

64 

Laugeaund   - 

.. 

,,  * 

146 

149 

T98 

;j 

*207 

148 
'468 

'240 

"187 

'661 

Le^olm       -        I 
LiUeaand       .        - 

9398 

2^ 
"i27 

1309 
149 
88 

8.774 
"94 

1386 
*fl7 

"m 

'ios 

Marlboe    .       •      - 

.. 

86 

,, 

,. 

.• 

Loflbden 

«, 

.  • 

,,  ■ 

., 

,, 

107 

M^off 

,, 

,, 

1.622 

996 

949 

708 

*• 

182 

139 

1399 

968 

m 

Mem        •  .     -       - 

•• 

100 

188 

,, 

482 

Molde     .    .   *      . 

,, 

.    418 

949 

666 

m 

Hlddlefiibrt 

146 

'260 

660 

408 

287 

Hoaa      - 

680 

1414 

667 

*6«7 

1420 

tfuUenip      • 

,, 

108 

180 

liamaaa       - 

42 

NakakoT     .     -      - 

4ftl 

'm 

1.649. 

1388 

.   1.121 

1.407 

OaterBiaoer 

a. 

'807 

84 

'i06 

*998 

Neatved     .    - 

•  • 

909 

1.2^ 

878 

1.222 

1306 

Poragrond     - 

151 

206 

006 

947 

'i» 

3fe«fektt 

•■ 

64 

101 

68 

240 

174 

Beckelfbrd  - 

,. 

,, 

.. 

94 

, , 

Nevaia 

, , 

228 

,, 

,, 

,, 

Buaoer 

•  • 

,, 

,, 

>  .. 

49 

in 

Nexoe 

<• 

,, 

lOS 

,, 

.      284 

,, 

SandiQord   . 

%• 

182 

176 

100 

m 

Nlbe 

NivaaBaya.  • 
Nordborg  .    -        - 

•• 

806 

*• 

689 

100 

•* 

'i27 

226 

SanwlJoK 

•  •        , 

06 
"88 

180 

199 

'ioi 

170 
•     "997 

4s 

Ny^n-d^^        - 

1^.  -.   : 

'6B6 

n4 

ihs 

2,711 

8,986 

8362 

Soggendabal 

,, 

,, 

,, 

•  « 

M 

2p8M 

uis 

8.481 

2.008 

^ 

8488 

Soon 
SUthelle  .    - 

*• 

828 
68 

•« 

199 
11 

•• 

'228 

"68 

.. 

281 

218 
170 

Tonaberg 

661 

U60 
1310 

^ 

979 

"^ 

^ 

Odenae 

Pahlude          -      - 

2^103 

im 

im 

4k7S6 

ii27 

6.914 

.  Toopeorand 

««.  ^ 

100 

,, 

•  • 

166 

397 

90 

Tromaoe 

.778 

'904 

1319 

1394 

isTO 

'im 

Pelworom 

,, 

,, 

102 

,, 

44 

94 

91 

49 

98 

111 

PlMBBto       -        •: 

,, 

107 

489 

800 

414 

486 

Vardoe 

*• 

•  • 

118 

ii79 

810 

an 

Bandera       • 

9^1 

4.488 

6»786 

6.668 

7388 

6380 

Wadaoe     .     - 

981 

164 

1384 

1.W 

Bendabon^      •      - 
Beaingaid       -     .- 

VKA 

8,940 

8^791 

2314 

8349 

4342 

Wardoe      • 

^, 

900 

•• 

m 

«« 

89 

• . 

172 

OtherPorta 

8,U9 

,,' ' 

•• 

Bibe 

,, 

687 

'684 

876 

1436 

280 

' 

■ 

RinUobing 

167 

108 
600 

267 
681 

484 
860 

i468 

278 

8VBDEN.     ' 

. 

'687 

1.001 

866 

I486 

1.786 

.    1.686 

JUaao          '          ' 

86 

Ahna       .  - 

.. 

1.684 

8300 

779 

1391 

an 

Bonne 

,, 

"toi 

2!606 

2371 

-1328 

'662 

Ariwga 

.. 

199 

BndkTobing 

,, 

111 

.    268 

806^ 

887 

813 

BaaSdt      - 

"98 

'900 

9U 

*i9B 

*ii7 

vw 

818 

664 

618 

617 

817 

Oalmar 

.. 

440 

860 

790 

1377 

IJH8 

Bungaited .      -    .  .- 
By^b«ic       .     ..- 

'    280 
180 

«. 

»• 

•• 

Garlacrona      ^ 
Oarlabaan      -      - 

1.606 

1361 
139 

1376 
1370 

799 

? 

•s 

gaJoWng..  - 

,,  . 

'127 

•  ,, 

,, 

,, 

OhriatianaUdt 

,, 

60 

.» 

.170 

flamaoe 

,, 

101 

'276 

•* . 

-   .• 

92 

Cimbritafaamn 

,, 

.866 

719 

996 

'817 

'07 

la^.: 

... 

•  •. . 

68 

2B7 

106 

940 

947 

■«  • 

678 

;909' 

996 

191 

m 
m 

SehlelffK    ,    •  .    - 

•• 

'm 

609 

*i61 

808 

1I0O4 

pjftbackft       • 

, , 

,, 

188 

Behul^iel 

4U 

280 

246 

61 

107 

Geflel 

•  •!." 

%m 

1388 

iQ99 

813 

091 
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nt 


Nftmoof 

■ 

Ooqntry  and  Port  to 
whiclL  exported. 

la&a 

1S0OL 

laifl. 

IWl 

1B07* 

ISBi. 

which  Qxporttii, 

188& 

laea 

isea. 

1854 

1187* 

tm 

SWSDBV    0IMI#. 

Tona. 

Tona. 

Tona. 

Tona. 

Tona. 

Tona. 

GBSMUTT— 0OS& 

Tons. 

Tona. 

Tona. 

Tona. 

Tona. 

Tona. 

Ge^redUirr      - 

,, 

,, 

,, 

,, 

862 

,, 

Beaaerup 

., 

, , 

177 

,, 

, 

200 

51.797 

88A46 

67A*0 

74.606 

94346 

86404 

Br^ke 

MJUB 

33.066 

12.280 

4,614 

<C946 

8386 

GothlAod      - 

.. 

.. 

180 

,, 

.. 

Bremen      '  •> 

.     8388 

.    6340 

1.769 

.      786 

863 

698 

Gimnibo     -  • 

.. 

,, 

,, 

, , 

lj791 

8328 

Bremerhaltai 

6.792 

4363 

8310 

8386 

6.001 

6364 

Oiuti^boT; 

.. 

678 

900 

,, 

807 

Brunshaiuen         • 

..  . 

120 

^     408. 

.    2,724 

1334 

2,016 

Halnwtadt       -       - 

. , 

,. 

887 

^ 

1.167 

1.615 

Buxtehude     - 

. , 

670 

472 

,, 

.    100 

HelBixisborg 

1.0W 

8.681 

4.819 

4.461 

8.488 

•    4.028 

Oarolinenaiel  -      • 

,, 

188 

60 

•• 

368 

'269 

Hernoaand     - 
Holmatiwlt       -       - 

•  • 

668 

302 

Oonnon 

,, 

106 

., 

*• 

,, 

,, 

,,   ■ 

184 

, , 

'907 

*516 

Grans     • 

•  • 

884 

1389 

641 

8b078 

2.764 

HudiksvaU      -       - 

.. 

68 

•  • 

107 

468 

^, 

Cmhaven     • 

1422 

1341 

2306 

2317 

11380 

16300 

KaUenQarden 
KalkffoQarden       - 

V 

484 

*899 

1^27 

no 

'286 

Dodoadorf      • 
Dombuach    • 

'i28 

64 

146 

.  '909 

1,258 

,, 

*2ia 

Elafleth          -       - 

, , 

1477 

'879 

*877 

260 

630 

^ulky 

,, 

, , 

^, 

'212 

, , 

,, 

Emden 

964 

1.211 

2328 

.    1364 

2369 

1384 

Ijuidscroiia 

4fim 

tijm 

1J068 

10.768 

12.780 

10.196 

Estebragge     • 

.. 

100 

180 

64 

.     90 

225 

SSSL--   : 

.*.' 

839 

.. 

882 

167 

100 

250 

260 

•• 

^, 

^^ 

'ill 

111 

Prnrburg 

,, 

113 

190 

-1,180 

618 

Lommo        • 

,, 

, , 

, 

'804 

Gannaieck       -      - 

3366 

3.033 

4,760 

3^086 

4,642 

4368 

Ifalmo        - 

lO^KW 

17.688 

84^819 

M^^^OO 

28311 

29388 

3388 

8.004 

6.714 

4348 

8,968 

2Ji69 

Mantnm       • 

.. 

•  • 

,, 

127 

166 

180 

88. 

Manttoraa       •      - 

.. 

, 

•  . 

-'ieo 

•  • 

Greetahjl      - 

,, 

,, 

86 

,, 

"86 

^, 

Korberg       - 

,, 

,, 

119 

,, 

186 

GroaMnilel      •      • 

,, 

413 

286 

865 

,, 

138 

Kordlgcibiiig 

.. 

,, 

., 

'889 

Gnuutadt    • 

,, 

,, 

,. 

68 

^, 

Narkoping     - 

9Aie 

12,408 

9A91 

7372 

9.646 

18448 

Hatte 

,. 

., 

10» 

..• 

•  •« 

,. 

2m 

8^. 

W5 

M 

1386 

Hamburg     - 

444,282 

484.662 

*S^ 

468308 

558»768 

688.096 

•• 

260 

*4B5 

848 

1.476 

H^k^     •  '        I 

86304 

.28.808 

28.088 

17366 

19.468 

7388 

Skeppand 

.. 

•• 

'176 

289 

684 

216 

466 

327 

,, 

^^ 

*880 

,^ 

Klienaiel        • 

•  • 

207 

182 

-»• 

Slitb         - 

,. 

,, 

,, 

^, 

868 

, 

KUenaeniel- 

,, 

66 

,*, 

,, 

116 

,, 

Sodertiamn     -      - 

,, 

•• 

68 

^ 

677 

148 

Leer      .       .       . 

.      1379 

.    6364 

.    7381 

43O6 

9367 

7321 

Sodvidfte     - 

,. 

"48 

188 

109 

Lahe       -       .      . 

116 

SolWtabiurff*. 

.• 

*i88 

*i4e 

580 

828 

871 

Lubeok 

11424 

16314 

.16378 

10378 

njm 

10324 

Stoekholm      -      - 

87.790 

46.768 

•84^889 

48,095 

Marienaiel       •       - 

183 

171 

112 

1462 

1386 

Ston 

.. 

S98 

860 

519 

Mengm    •      • 

, , 

,, 

,, 

879 

,, 

,, 

StrandmoQeQ 

1.085 

8,567 

^758 

MOO 

8380 

M84 

Nenhaoa 

,, 

662 

798 

1315 

2^»8 

1366 

Soliteadtiom 

66 

Nenharingsiel        - 

,, 

,, 

,, 

96 

•  • 

SIroiiiatiidl    - 

,, 

575 

'440 

'816 

'ioo 

600 

Neonuuren       -      • 
Neoatadt       - 

,, 

., 

,, 

..  * 

•  180 

'148 

.. 

h     .. 

880 

1478 

1490 

2344 

880 

1338 

818. 

Suiidsvan       . 

,, 

l» 

*S64 

'900 

'840 

1.406 

Norden 

1.122 

1328 

1360 

729 

1.666 

1388 

Swartwick    - 

•  . 

899 

Nardfirharen 

480 

.•  - 

144 

TraUeboiK      -       - 

,, 

M 

1A68 

1348 

i067 

4^088 

Obemdorf      -      - 

,, 

164 

'870. 

2317 

1.748 

1.790 

Tindered       • 
UddBTalla   - 

im 

806 
«311 

I'ioo 

5I070 

122 

.Oldenburgh   - 
Olderaund       •      - 

•  • 

98 
846 

•  • 

.     120. 

k       198 

OHendorf      -        - 

,, 

.. 

U9 

• ..  • 

.^, 

m 

,, 

^', 

iio 

"68 

"68 

CHIenidorf     -       - 

,, 

64 

487 

287 

•    246 

Warben 

•• 

*i88 

•• 

622 
•144 

412 
288 

Pagenaand      -      - 

•• 

.880 
95 

•  • 

160 
•  660 

"70 

188 

,, 

••     • 

'148 

*822 

890 

P^^burg      • 

,, 

80 

'488 

'207 

•   78 

190 

Weateraa 

., 

•  • 

488 

Botbenkiitshen 

,, 

68 

,, 

1    .•  • 

•.  • 

,, 

Wealenriek 

,. 

108 

'480 

1307 

896 

1314 

•  • 

•  • 

•f 

•  •  •  - 

84 

Waataumo 

,, 

,, 

94 

Boonebeek      • 

'197 

86 

••  • 

,, 

fja    •-     : 

,. 

380 

'267 

*616 

1320 

2.607 

Boatook 

6338 

7376 

8388 

7376 

8343 

^•?H 

1.871 

tjsn 

4^677 

8375 

6360 

6327 

Bnateraiel       -      - 

,, 

106 

186 

OOarPtoiia 

6378 

Sarated    •      • 

, , 

278 

,, 

,, 

-  .  •   • 

.. 

Stade      •      • 

8388 

8408 

8.746 

1.777 

5384 

6388 

687 

.     415 

.     288 

120 

920 

RUSSIA. 

,^ 

,, 

95 

, , 

*    '119 

448 

!    '848 

'276 

160 

Abo      -        -        - 

«• 

85 

844 

•  •  * 

482 

I3O6 

Travemunde   - 

728 

270 

1482 

.      125 

.    368 

829 

,, 

•  • 

881 

.; 

Tarel      -       - 

.U449 

11360 

.12.788 

.   8344 

M88 

*^ 

Archangel       •       - 

•  • 

48 

^868 

990 

^460 

'863 

Yegeaaok 

743 

662 

90 

SU 

447 

Aaoff^     - 

•  • 

.. 

•  • 

•  • 

641 

,, 

WaddeneU       •     • 

,, 

,, 

., 

•  •  - 

100 

110 

Batoom 

•  • 

•  • 

2,489 

819 

1.100 

Weiner 

,, 

,, 

492 

586 

-    644 

481 

,, 

'l06 

•  • 

406 

480 

Wiacbaf«i     - 

3381 

6348 

10.604 

4^467 

8<738 

6324 

lafideraa      - 
Bono 
Bn£i8tedt   - 

•  • 

4* 

148 
907 

'S8B 

'iso 

802 

Wiamar       - 

14377 

10388 

18300 

10317 

15300 
64 
06 

14360 

** 

•• 

•• 

•• 

Witmund 

*• 

"84 

'164 

"98 

•  ♦ 

Oronstadt       - 

i^fCitf 

168^681 

90^874 

"^* 

260368 

266386 

OtherPbrta   -       - 

9498 

•  • 

SELbrok  '    -       - 

»• 

660 

386 

888 

884 

« 

,. 

i;m6 

1,084 

710 

1306 

776 

N 

Skenaa 

•• 

164 

PRUSSIA. 

Finhmd 

,, 

,, 

,. 

,^ 

898 

, 

•• 

810 

l7^ 

,^ 

160 

Anolaim:      - 

•  • 

,, 

,, 

76 

•       ,, 

•  • 

Tfawnll 

,, 

»• 

,  ■ 

.  ,, 

207 

Burg 

1308 

846 

484 

848 

227 

614 

Hebixigfon 

1.880 

M88 

4810 

4^024 

8,687 

10311 

Colberg      . 

4,416 

1,400 

6,724 

2340 

J^ 

2.668 

Kamriga      . 

.. 

399 

,, 

Dantzic 

88304 

46^086 

63363 

64,868 

68323 

41.784 

Kartcff       - 

,, 

,, 

im 

1389 

1,006 

1345 

Elbing       •       -     . 

,, 

110 

•  • 

Libau       -       -       - 

,, 

917 

988 

1364 

1361 

1497 

lairwater       -      - 

l!080 

1376 

604 

4426 

0311 

16336 

Narra 

615 

8.198 

1A»10 

fflO 

1.160 

2304 

Piachauaen       -      - 

,, 

.   ,, 

160 

Nioholaatiid 

.. 

210 

Greifawalde 

ii28 

ijm 

6,690 

^614 

2.010 

1478 

Nlooloeff 

,. 

, , 

148 

, , 

-    *680 

2,711 

KonigBberg   - 

17389 

28^488 

31.428 

13382 

10.428 

^'S5 

Odaaaa 

»J17 

88.868 

87.884 

87300 

62311 

38380 

I.eba       -       . 

,, 

240 

Pornaa 

I3I8 

2.068 

Memel 

lii72 

iii86 

«C828 

15.979 

27'.i76 

!S»!f 

Port  KmidA           • 

,, 

•  • 

«• 

,, 

240 

NewPairwater      - 

602 

1,767. 

4403 

14,017 

22361 

Rikjavick       - 

,, 

• «   >  • 

•  • 

{.868 

'217 

Pillan      .       .       , 

(M8& 

4480 

t:s2 

6^204 

6322 

11325 

BeVel 

748 

1.606 

1.817 

8380 

8300 

Rugenwaide    • 

Stettin       .  •          r 

1499 

904 

398 

106 

106 

?»!L    -^   •       • 

WOO 

16.464 

27.728. 
7W 

80316 

28368 

41.484 

.    84387 

90.060 

114,088 

61387 

4W.771 

98396 

St.  Fst^nbnii^      - 

8.878 

8.600 

26365 

26308 

Stolpe      -       -       - 

,, 

, 

,, 

70 

.. 

., 

1378 

700 

Stolpemunde 
Sdmemunde  " 

, , 

906 

761 

663 

646 

1.422 

tfl79 

, , 

•  •   •  • 

,, 

p  • 

164 

^SodoSk  (Crimea) 

., 

, , 

,  ; 

, , 

1382 

Stralaund        -       • 

0';609. 

11312 

10.716 

iwi 

7366 

9300 

ilisi* 

661. 

,, 

,  ; 

, , 

820 

Swinemunde 

igfjJfTO 

01487 

108.188 

68366 

103316 

108347 

geaborg       -        ^ 

.. 

•  • 

100 

,, 

Wolgatt 

16.794 

17306 

16.487, 

11,074 

14398 

13388 

Waaa      - 

,, 

1.786 

,. 

607 

,, 

^, 

OiberPorta 

1395 

.. 

,, 

.. 

Wibmrg 

.•• 

960 

ijm 

1.741 

688 

1.411 

Windaa 

,, 

•  • 

170 

148 

686 

• 

Other  Porli.    . 

4^5 

•• 

HOLLAND. 

* 

AYJ8TKLL 

Amaterdam     -      • 

60.697* 

60310 

86385 

4388 

8370 
488 

1.406 

Gaitaio 

•  •   •  • 

.« 

487 

.: 

, , 

, , 

Brouweraboven      • 

.. 

4^427- 

,, 

'ao8 

*. . 

'647 

Ptmne     - 

m 

799 

468- 

806 

886 

1384 

Dekken 

^, 

85 

Pokk 

788 

760. 

DelfthaTen      -      1 

,. 

8328 

1.870 

1342 

-1.061 

2;i25 

Bagma 

•  •  ' 

,, 

',] 

1388 

,, 

Del/iyl     -      •       • 

460. 

887 

.    127 

106 

Bpalatro         • 

•  • 

,, 

,, 

860 

380 

842 

Bnakina 

..    . . 

•  * 

•  •   . . 

288 

Irieste 

7.870 

11.688 

6.668 

17379 

15.483 

H714 

Dhiffer 

Dokkum          -       ; 

,^ 

74 

1*  *    < 

, 

,, 

Vfloioe      - 

Vil 

88^4 

18.990 

87308 

98,976 

2666 

« * 

"•86 

•  ,, 

'io6 

(HherPorta     -      - 

Dordreoht       - 

'iici 

'178 

•  1 

.  ,    , 

- 

• 

Dordt      -      • 

* 

15.623 

22330. 

23362 

27.686 

18^068 

- 

• 

Plashing 

8364 

7.471 
f401. 

7361 

5,469 

6,71s 

GBSMAKT.    ■ 

- 

- 

. 

Grooingen  ^          i* 

MW 

V0& 

«^020 

-6378 

6319 

* 

- 

382. 

•  • 

•    ,,  . 

Aomneniel     •       • 

•  •   • 

,, 

74. 

74 

-.. 

.•• 

Hamelinideii 

, 

^      18a. 

120 

'•. 

■ 

AMaBbroek.         * 
BMaenott      •       * 

..  . . 

108 
80 

179. 

•  1 

"to 

'ioo     : 

Hwl^i^flBn  .     *      ^ 
hStoS     .   -      . 

6^287 

4640. 

♦«S 

^ 

*Z 

3B  2 
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Anmmtx  to  thb  bbpobt  op  comfmsB  ei 

No.  l.«-CoAL  Exports  firom  Northern  PotmH-^coiUimued. 


ITameof 

Canntnr  and  Ptafrt  to 

which  exported. 

1868. 

i8e(K 

1888. 

1884. 

1867. 

1 

1888. 

Name  Of 

Coontry  and  Port  to 

which  exported. 

1858. 

isea 

1888. 

1884. 

1887. 

1868 

Hollevoetsluys       • 
Hoorm   •       •        • 
Kampen 
Leenwarden 
Lhnmer       •    •      - 
Maasluys        •       - 
Middleburir   - 

Botterdam     - 

S<£^n       - 
Tenenien   - 
Yeeodam 
VUuurdingeL 
Vleissingeii     • 
SUoickMe       .      • 
ZwoUe 
OtherPOrts    •      • 

BBLGrcM. 

Antwerp 
Bruges  -      * 
Bmssels 
Ghent  •      - 
Nievport 

FhUUpTine    •      - 

OtherPOrU     •      • 

SPAIN. 

Adra      •       •       • 

Agoihw 

A&esins 

AUcante      •  • 

Almasanm 

Almeir^ 

Anna       •       •      - 

Baroeloiia 

Bilhoa      •      •     . 

OmUs 

OarrU      •      .      - 

OHlhageoa   - 

Deuia      .      «      - 
Deva      ... 

Ferrol 

Hnelva 

Malaga    •      •       • 

Metaro-       • 

Motril 

Palamos 

PtMsages 

Rosas       •       •      • 

Salobrena      - 

San  Felix  Qnixols- 

Santander 
Seville 

TorreKlel-Mai 
Torrox 

Valencia       .  •       • 
Vigo       .      ^ 
vmaNuent   -       • 
Villa  Nuera-Geltra 
VUIaricoe        -       . 
Other  Ports    •      • 

PORTUGAL. 

Aveiro 

Caminha 

Figneira 

LiHbon 

Oporto 

Pomeran 

SailJtTuSS    .          - 

Villa  deConde 

Viana 

Other  Porto    •       . 

ITALY. 

Agasteria 

Anoona 

Bad       •       * 

Brindiai       - 

CasteUamara 

CiTito  Veochia 

Gaeta       •       •       . 

Genoa 

Ischia     •        •      . 

Leghorn      - 

ManfMonia 

Monaco 

SS2".'  .-   : 

PertasoU       . 

£5Sf  ^  :     : 

£mlni 

Salerno   «      .       • 

Savooia  .       .      . 

Vallo      .       •      . 

Venice 

l^Fraaoa 

1 
Tons. 

12304 

•  • 

•  • 

4.464 
4S361 

8^622 
86418 

2306 
1397 
3,719 

13366 
11318 

171481 

17321 

•  • 
708 

28^062 

Sl'306 

3,429 

16446 

l(Ci64 
1,729 

^736 

7480 
216 

•  • 

•  • 

i062 
6386 

1398 
630 

671 
360 

•  * 

11847 

36388 
13»413 

•  a 

•  • 

1574 

2*,096 

4^441 
6367 

70l906 

7'.064 

8M80 
2.080 

•  • 

•  • 

•  • 

•  • 
297 

Tons. 
3,424 

'788 

'468 

6304 

69.604 

"64 
88311 

8l',447 
790 

'148 

iitfr 

1.964 

9344 

1.698 

3,072 

746 

18329 

"45 

*634 

1M79 
'672 

28381 
2367 

14,441 
1,094 
9361 
3339 

'332 
6,648 

12^716 
860 

•  • 
207 

'? 

iii4. 

1,760 
260 
313 

1,624 

U91 
49,904 
18318 

•  • 
183 

'892 
8,601 
7,481 

97390 

7,702 

64338 
2,046 

•  • 

•  • 

476 

•  • 

Tons. 

86R 
166 

•  • 

'207 

2307 

62^406 

283 

69310 

28^186 

1,093 

106 

98 

2376 
1,728 

•  * 

'    364 
8364 

•  • 

36 

777 

8,600 

"72 

281 
169 

27',006 

'646 

60 

29311 

4300 

28,166 

1346 

10,186 

4,437 

'280 
6387 

161785 

307 

1.028 

•  • 

'iio 
im 

2368 

16379 

2367 

774 

4424 

6370 

310 

^886 

320 

687 

1370 

69341 

18,786 

178 

1381 

2^777 
607 
334B 
1,234 
6467 
1374 

110384 

ll',4«7 
3,069 

6^094 
2.690 

'826 

•  • 
6i7 

Tons. 

74 

'220 

i^860 
74^)47 

87*.i73 
12^701 

•  * 

6329 
244 

•  • 

6.187 
8326 

'i88 

4389 

212 
239 
1.686 
12.477 
818 
487 

82I612 
16.464 
24394 
781 
13,708 
3338 

'2T4 

'^ 

11,668 
609 
2362 
366 
239 
176 

▲535 
3.468 
^049 
2386 
603 

6381 

2318 

443 

i460 

95 

*894 
61.136 
12314 

'l40 
170 

'453 

11390 
U6 
1337 
8322 
4,611 
1.076 
106396 

li762 
44342 

•  • 
468 

l'3» 
*• 

•  • 

•  * 

Tons. 

2300 
127 

'720 

*201 

2,748 

117378 

66384 

13365 
617 

*4(76 

8l894 
96 

68384 

18349 

159 

4388 

6.646 

42318 

209 

370 

061 

6381 

1^481 

30^119 
4.968 
11389 

16376 

2,6671 

109 

4^006 

834 

14,148 

329 

1.784 

232 

84 

'639 

389 

222 

2.619 

10.038 

2.940 

1388 

466 

784 
£268 

212 

180 

1.736 

48366 

16,799 

311 

*487 

1309 

957 
2,779 
1,799 
6388 

866 
8,700 

89496 

21*.241 

'722 

32.000 

461 
303 

iioo 

1,619 
896 

*816 
14376 

Tons. 
1,484 

1,418 

'236 

2311 

116,213 

60390 

108 

11.660 

'719 

328 

6378 

167 

•  • 

19401 
9,678 

'429 

29428 
722 

866 

2310 

127 

1,004  . 

31300 
4366 

16336 

13374 
1.947 

(Cooe 

60 

16381 

671 

4,006 

421 

'710 
10367 
3376 
2,090 

4383 

2.210 

466 

i472 

'267 

1,763 

46401 

13.906 

286 

'939 
119 

846 

971 

1.764 

409 

821 
8307 

II3I6O6 

411 

26.026 

'720 
28370 
4,113 

'702 
1303 

720 
2370 

•  • 
22301 

MBDITER- 
BANEAN  SEA. 

AJacoio 

Bastia 

Cag^iari 

Grphalonia      • 

Ostania 

Corfu 

Fauo 

Gibraltar      • 

Gitypnti 

LioaU  (Stoily) 

MulU 
Mnrflals 

Pill  ma  (Majorca)     - 

P&jcnoo 

Port  Mflhon 

Sicily       -       '        • 

T?!^f(Sidl7)     ' 

Other  PorU           • 

GREECE. 

Athens 

Chalchis         -       • 

Faros 

Fatras 

Pir«tts 

Spessia 

Syra 

Other  Forts 

TURKEY. 

Aloxandretta 

Antirari  (Albania)  • 

Beyroat 

Bnssorah 

Canea 

Dardanelles 

GaUits 

GallipoU 

IbraiT 

KustendJi       •        - 

Bagusa 

BhSdes        - 

Salonica 

SaTonia 

Sinope       • 

Suda 

Smyrna 

Sulina 

Trebiionde      •      • 

Valo      - 

Varna 

Other  Ports 

AFEICA. 

Acassa 

Alexandria 

Algiers 

Algoa  Bay      - 

Bona 

Cape  de  Verds 

Cape  of  Good  H(q)e- 

OapeTown 

Lsgos 

Oran 

PhlUipviile      •      • 

Fort  Grande 

FortNatal     - 

Fort  Said  (Egypt)  - 

Sierra  Leone 

Simon's  Bay 

Storah 

StPauldeLoando- 

Snes 

TableBay       -       • 

Tunis         •    * 

Other  Forts 

AU8T&ALU. 

Adelaide 
Freemantle    - 
KingGeorse'sSound 
Melbourne 
Port  Adelaide 
Port  Torres 
Sydney 
OtherTorts 

EAST  INDIES. 

Aden       •       •       . 
Ai^er       .      .      - 

Beypoor 
Bombay 
Bushiro  (PersU)    t 

To 

i 

11. 
82; 

t 

• 

i 

2, 

1. 
i 

2. 

71*, 

i 

• 
i 

i 
n 

8 

ns. 

231 
B98 

816 

640 
919 

992 

909 
662 

868 
012 

i66 

604 

916 
071 

044 
427 

966 

388 

049. 

106 
787 
866 

296 
'29 

266 
387 

Jan 

Tons. 

467 

660 

4384 

4388 

6^661 
648 

12^749 

472 

8308 

460 

'^ 

'188 

*7t2 

4,114 
340 

'689 

iJii 

614 
2^046 

84;970 

8369 

884 

*i60 

781 

2,n8 

'622 

i067 

48348 
8,428 

2^686 

1345 
183 

•  • 

•  • 

408 
220 

'842 

1.002 
1,908 

•  • 
4A1 

16300 

81976 
440 

Tons. 

'733 
7,406 

9.098 
2378 

10390 

163S4 
472 

796 
686 

1,147 

2397 

•• 

406 

382 

8367 

4303 

2368 

848 
239 

66312 

228 

'712 

694 

8340 

6;842: 

»«?: 

'420. 

6^672 

'872 

626 

7377 

2366 

1392 

l*i28 
1300 

*222 
960 
739 

•  • 

4^020 

•  • 

'289 
1300 

14336 

1^7 

12,700 

742 

7348 

•  . 

Tons. 

'its 

63M 
4^076 

273 

228 
8339S 

316 

11363 

l3S 

17466 

686 

1376 
646 

762 

1306 

'608 

'608 

6328 

519 
1'^ 

66373 

3,713 

960 

321 

1,760 

606 

1*348 
80 

7*186 

2326 

387 

217.126 

6380 

1362 

461 

7344 
is66 

^962 
1^461 
*426 

•  • 
7396 

'101 

•  • 

•  • 

8,020 

748 

6328 

9346 
768 

TVms. 

'629 
2,769 

1.713 

ijm 

686 

*^ 
783 

73» 

•  • 
606 

1399 
640 

6380 

•• 

1*368 

276 

424 

urn 

■^ 

670 

*4fi8 

66328 

909 

224 

•  • 
840 

1^ 

972 
*469 

18,787 
U83S9 

*S 

768 
1.675 
7393 

'276 
2362 

'201 

496 

7364 

H5 

•  ■ 
106 

iin 

161 

46382 

•  • 
8375 

6M91 

898 

Tom. 

'm 

8.140 
2M 

232s 
996 

1» 

2^S90 

2S6 

1308 

2V81 

6:3 

13,797 

niu 

488 

^« 

•• 
•• 

•.7W 

'»• 
414 
•  • 

6396 
1316 

im 

76321 
18^ 

*• 

i'i» 
23es 

iSfn 

S.OM 

2397 

*S2D 

88^759 
8.1« 

601 
13a 
1381 
6,143 

493 

ia2 

186 
13389 

£tfl 
376 

im 

27381 

9S 
11.7M 

6^311 
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Name  of 

Coantrr  and  Fort  t( 

wbich  exported. 

>  im. 

1860. 

1863. 

18M. 

1S67. 

1868. 

Name  of 
ComtnrandPnrtto 

t868. 

I860. 

1868. 

1861 

1867. 

1868. 

East  IXDiM-«o«< 

Calcutta      - 

Ceylon 

Bsnein 

Chnfoo 

Cochin       - 

Cooonada 

Colombo      - 

ffi?^?^.    : 

Xttima  (Oelebes)    • 
Kumohoe 
HMstasar        -       - 

Haoma       •         - 

Nanritius      •       • 

Mouhnefai       -      - 

Muscat 

NcKapatem 

Newchvang 

Oomst 

Ped^(8!^&ra)  • 

pSSfSeOalie       - 
Port  Louis  (Ifaurl- 

oSlon 
Ksaaoon 

Keonlon^Ide^te-la- 
PlainSai({an  (Java)  - 
SamwanfC 

Shanghae        -      • 
Binganore      • 
Soursbaja   • 
Sunda 
Woosang 
Tokohama 
OtherPorts 

WEST  INDIES. 

Barbadoes      -       < 

Bermuda 

BUse 

Bridgetown  (Barb.) 

Csrdenas 

Cienftiegos  (Cuba)  • 

Colon 

Cuba        .      •      . 

Diamatnt 

Fort     de     France 

(Gua.)       . 
Orcmida 
Guadalonpe 
HaTannah  (Cuba)  - 
Hsijrtt 
Jamaica 

LeMoule       -       - 
Kiniraton      • 
Siu^Galante       • 
Matansaa  (Cuba)    • 
Martinique  • 
MontegoBajr 
Part-»%tre  • 
Port^u-Mnoe 

FortoBioo      -      • 

Si^Francois 

SaintLoSs     -      - 
Saint  Pierre  (Martq.) 
Saint  Thonoas 
Saint  Vlnoent 

Trinidad       - 

NORTH  AMERIOA, 

Bangor,  VM. 
BeUe^Lde       -        - 
Beliae 

Bcveriey.  UJS. 
Boston,Tr.8.    -      - 
Bridgeport    •        • 
Charlestoa 
Columbia      • 
Davis  Straits 
Hs]ita,N.8. 
Lymford       •          ■ 
Montreal 
Minuniohl    - 
Newfaaven,  U.S.     - 
New  London,  UJ.  • 
New  Orieans,  TJJ8.- 

nST^U,  vs.    - 

Saint  Catherine's   - 
Saint  John's,  N  J.  - 
Saint  John's,  N3.- 
Salem,U.8.     -       • 
SanFraiusisoo 
SaTannah 
ThreeRlvem 
OtherForta     •      - 

.    Tons. 
. . 

.. 
.. 
.. 

. . 

•  * 

90316 

•• 
•# 

«. 
.. 

.. 

.. 
.. 

•  • 

•  * 
. . 

!. 

.. 

.. 

28366 

ii5^i4Br 

Tons. 

28378 
1388 

16381 
*700 

6356 
'668 

.. 

1351 
82,186 

866 

2301 
484 

8^406 

17387 

2385 

'787 

1,086 
2,091 

'890 
696 

*866 

•  • 

641 

•    '298 
12,768 

"21 

*800 

587 
986 

'807 

•  • 

1377 
W07 

«• 

487 
684 

6399 
551 
596 

.. 

'688 

7*378 
1375 

'991 
85388 

8388 
5372 

i960 
27327 

«. 

1388 
901 
890 
890 

•  • 

Tons. 

18,584 
1.056 

'680 

'850 

886 

i781 

6:668 

2;782 

15381 

.. 

40,487 
28,064 
19,924 

967 
901 
462 

2^721 

iiio 

"80 
8,666 

*    *445 
1,090 
4374 

■  • 

.. 

'640 

'808 
186 

'212 
980 

•  • 

649 

im 

16.008 

869 
1366 

•  . 

•  • 

Tons. 

26^646 
686 

'495 

22^766 
1306 

1390 

'961 
650 

079 

.. 

12381 
1.146 

'ill 
80322 
28.697 

4,759 

678 
1.119 

.. 

.. 
106 
469 

1378 
11.704 

4391 

'686 

1*708 
8,676 

'405 
418 

8341 

'm 

9 
'818 

a. 

•  • 

'i87 
1A86 
8321 

'922 

'580 
2359 

iii9 
ioi4 

9;752 

•  • 

18378 

^660 
466 

792 

Tons. 

40.870 
1.411 

'884 

1A16 
1,126 
2.779 
17399 
U66 

'soo 

9306 

i443 

11026 
686 
166 

'840 
806 

U316 

•• 

15'i74 

17.064 

4378 

769 

^282 

782 
800 
170 

'887 
907 

'678 

iim 

8366 

'850 

1385 

10391 

'^ 

160 

'646 
846 

678 
190 

'281 
986 

•  • 

9,011 
889 

266 

'726 
1360 

ijsn 

8328 
'688 

882 

28359 

840 

1391 

Tons. 

24310 

2,061 

489 

728 

1.186 
12.098 
6364 

4;762 
610 
667 

iitu 

1301 

inr 

•. 

i217 

1.087 
1.796 
6.088 
20.184 
7.407 

1319 

698 

1.185 

180 

'101 

148 

11*384 
12.781 

*477 

'490 

2327 

15419 

418 

1,028 

*885 

667 

2301 

*876 
2399 

'i28 

'276 
6499 

i785 

9361 

1399 

'440 
81,900 

6351 
'616 

SOUTH  AMERICA. 

Arica      -      • 

Aspinvall     • 

BsAia 

Boniu 

Braxil 

Buenos  Ayres 

Oaldeim^   . 

Callao 

Coquimbo 

Cunooa       •         • 

Demersra 

LaGuayra 
Maran&m     •        - 
Montevideo 

isr  -• 

Parsiba       • 
Panmariba- 
Psyta 

PuntoOsbello 
Ravenna 
Quimper 
RioGrande. 
RioGnndedeSttl- 
Rio  Janeiro- 
Santa  Catherine     - 
Santa  Cms    • 
Santos 
Surinam 

Valparsiso      •       - 
VenOrns 
OtfaerForts  - 

CHANNEL 
ISLANDS. 

Aldemcor       • 
GttemseST     *          « 
Jersey 
OtherPorts   -       . 

ICELAND 
BeraQord 

HELIGOLAND     - 

AZORES. 

Horto 

Fsyal      -      •       - 

Ss&t  Michael's      • 

Teroein       • 

OtherPorts 

.     CANARIES. 

Canarylstamd        - 

Pabnas 

Teneriflb        •  •      • 

OtherPorts. 

MADEIRA 

Funobal 

SAINT  HELENA - 

ASCENSION     IB- 
LAND         -       . 

NBWZEALAND. 
Dnnedln         • 

SANDWICH 
ISLANDS. 

Honolulu      • 

s^^gjm     ^is. 

IVms. 

86;769 

.• 
5^786 

• . 
95 

•  • 
"87 

•• 
.» 

'160 
486 

•  • 

•  • 
U71 

Tons. 

•  • 

'164 

*. 

890 
8.962 
8379 

'286 

1387 
475 

tin 

•. 

424 

"68 

429 

'117 

am 

•  • 

•  * 

•• 
.. 

466 

•  • 

'481 

». 

668 

•  • 

•  . 

urn 

Tons. 

469 
1*178 

8362 
6384 

im 

'628 
2,088 

*689 

.. 
1468 

•  « 
'622 

1^79 

2361 

'678 

U8 

2.664 

1,117 

8371 
28329 
84.781 

•  • 

84 

•  • 

*i«2 

254 

846 
U47 

1,062 

•  • 

200 

•• 

•  • 

Tons. 

960 
8381 
'222 

iiio 

10»109 

1394 

1309 
1300 
8311 

1308 
1.166 
21806 
140 
806 
.  * 

20;i26 
'i88 
1.096 
7306 

8.469 
18388 
88389 

-     816 

1 

•• 

297 
248 

140 
214 

•  • 

m 

1342 

2381 

•  * 

•• 

•  • 

•  * 

•  • 

.Tons. 

'iio 

8348 

.* 

'895 
1360 
2.«)60 
8.791 

'607 

8316 
8^677 

'ioo 

1386 

•  . 
1306 

17347 
188 
254 

'288 
014 

2^ 
87362 

877 
661 

•  • 
466 

162 

'241 

4^086 
1.086 

1368 
160 

Tone. 

482 
6331 

'285 

480 

4.204 

8310 

207 

1378 

M80 
882 
228 

2.784 

'126 
477 

80^411 

*609 

1.607 

860 

1<^ 
874 

1372 
28.468 
88,087 

'228 

178 

.* 

64 
1.224 

1,771 

3B  8 
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General  Summabt  of  Coal  Expobtbd  from  Nobthbbn  Ports  during  the  onder-mentioDed  Yean. 


Name  of  ^^^ 
CVmntiy  to  which 
exported. 

1856. 

iBoa 

1862. 

1864. 

1887. 

.1888. 

Oou^towhidi 
exported. 

1868. 

188a 

Mtt. 

1884. 

1887. 

1868. 

Tom. 

Tons. 

.Ton*. 

Tona. 

Tona. 

Tona. 

Tona. 

Tona. 

Tona. 

Tona. 

Tom. 

Tons. 

Franoe 

860.880 

8674101 

757,670 

732,046 

oao,4n 

8^UW7 

Baat  Indlea 

00,486 

146,674 

188330 

165,666 

887,686 

mM 

Denmurk 

239,064 

261.768 

868,861 

378310 

482,278 

*N7.1MI9 

Wortlndiea 

28.655 

88301 

41338 

3M80 

46.768 

6M66 

Norway ' 

41.(1179 

54,808 

58.4B7 

78376 

108,704 

ChhJ'^I 

North  America      - 

115.147 

145375 
35,100 

74068 

46,110 

77360 

73061 

Sweden          « 

ia4.«l8 

166.863 

180.4177 

187,572 

210,453 

trnjii 

Sooth  America 

85.760 

41324 

•7387 

6ly«r4 

76^ 

BuasiA 

807,816 

280.179 

286.781 

318300 

888351 

8W,h579 

Channel  lalaoda 

54.735 

60,188 

61321 

66381 

68368 

673tt 

Austrlft 

82,625 

86.715 

20,453 

^041 

41.0T1 

5.fiW 

Heliffohmd  - 

05 

,, 

84 

GermAny 

602.687 

687.916 

576,084 

540368 

687.861 

70^S&4 

Iceland         -        - 

,, 

,, 

,, 

316 

088 

,, 

Pmasia 

826.668 

809.005 

408.674 

286380 

888310 

8^1^ 

Aiorea 

87 

466 

168 

804 

618 

461 

Holland 

989.262 

223.708 

CS0.680 

202,006 

248.137 

sao3i» 

CanariM 

165 

481 

8,240 

1354 

841 

1388 

BeUinin 

SniiTi 

Portngal 

60.879 

84.702 

13.402 

18.130 

120,667 

BP.nW 

Madeira       - 

4S5 

663 

1,062 

•2361 

4386 

1J71 

118»656 

117.725 

160.484 

151302 

124340 

rz^is?^ 

Asoeaaion       - 

1358 

62.170 

64,441 

81.011 

66.408 

68.750 

tti.'>27 

St.  Helena   - 

, , 

,, 

,. 

1306 

HeSterranean 

182.806 

170.206 

288387 

187.806 

188.667 

£1I,IH 

New  Zealand 

,, 

• ,, 

260 

61.802 

61.701 

70,010 

66,686 

77300 

Ift^J.^w^ 

Sandwich  Islands   • 

, , 

,, 

,, 

150 

Greece 

8.062 

7.504 

16,847 

5306 

8314 

H,mi?l 

Society  Islands 

1,171 

1340 

,, 

, , 

Turkor       -  ' 

67.676 
71.B87 

76.566 
60.604 

67.318 
78.063 

77.144 
840.107 

85308 
886;411 

l£6.*4a 

AlHoa      •       •      - 

'. 

• 

AosMOia       • 

8W 

8.881 

5300 

7.007 

8.667 

tl,4-W 

Total  ExportB     - 

83e8,101|8,766,16B  4368306|831531S|^818,70B|4M;771 

No.  2. — Coal  Exports  from  YoHB:8HmE. 


Name  of 

Name  Of 

Goimtrv  and  Fort  to 
which  exported. 

1868. 

isaa 

1868. 

1884. 

1887. 

1888. 

Oonntnr  and  Fort  to 
which  exported. 

1868. 

1860. 

1888. 

1884. 

1887. 

1868. 

Tons. 

Tons. 

Tons. 

yonB, 

Tons. 

Tons. 

DmnuxK,  ite.'oont. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

PBANOB. 

HaderaleT      .       - 

'246 

106 
180 

868 

'ioo 

•• 

AhbeviUe      -'       - 
Axon 

107 

•• 

86 
36 

•• 

" 

•• 

Hes£cen   - 

. .  •• 

'ioo 

•• 

•• 

•• 

'ill 

Aidek-             '•      - 

•  "so 

.. 

•   ,. 

.. 

.. 

.. 

Hjarlieok       - 
Verting      • 

■ '  ,, 

60 

•  'i6i 

., 

., 

,, 

Bi^^onne 

, , 

566 

818 

., 

501 

,, 

,, 

60 

•  • 

,, 

•  • 

,, 

Bordeaux 

8.310 

10.080 

5.417 

8.061 

6318 

4,460 

Hobroe 

,, 

466 

410 

,. 

160 

iii 

Boologne 

578 

800 

1380 

8.660 

5388 

4,008 

Hdbeck       • 

50 

610 

586 

874 

766 

688 

Brest      -       -      - 

607 

860 

053 

068 

885 

Horaens 

886 

241 

587 

680 

2,063 

8tL 

Oum    .        - 

i,aoo 

8346 

86 

448 

780 

'888 

Howacht 

•  • 

•    160 

Calais 

886 

74 

882 

., 

,. 

,, 

Hnsum 

,, 

,, 

,, 

'  ,, 

"«5 

,, 

Oatte    •         -      - 

40 

337 

1.087 

618 

Kallundborg 

■  *   ,, 

660 

160 

'    467 

688 

1T» 

Charente 

, . 

1361 

157 

'688 

170 

*  •   ,, 

,, 

886 

•     186 

814 

113 

Oherhourg   • 

444 

160 

102 

'408 

,. 

Kasthip       - 

•  *   ,, 

,, 

,, 

,, 

906 

DunK-k          •      - 

88.515 
•  4A67 

■81.740 
-     832 

80385 
•  1354 

^ 

* 

47360 
6300 

Kiel        ^       .      . 
Kiertiminde  - 

1351 

•  • 

761 
06 

8.450 
100 

1313 

"^ 

3351 

Pecamp 
GranTille      • 
Gravelines 

8384 

8367 

1315 

784 

480 

Soffe 

•  • 

160 

^fi 

'4i6 

40 

,, 

,, 

160 

118 

KOMing 

"60 

212 

60 

106 

•  • 

137 

608 

**06 

156 

40 

180 

Korsoer 

171 

606 

875 

8461 

1.066 

600 

Harfleur 

,, 

140 

180 

140 

*aa7 

,, 

48 

Havre      - 

ai4 

'   8306 

8361 

i(iio5 

10,475 

7,087 

Lemvig 

•  • 

,, 

•  • 

•  • 

88 

,, 

Honfleor 

866 

-      158 

663 

,, 

,, 

LoB^      .  '        • 

,, 

•  • 

,, 

141 

,, 

76 

Isle  D'Oleron 

«, 

. . 

.. 

,, 

80 

.. 

•  . 

., 

•  . 

140 

M 

,, 

m^t- .'   : 

840 

.. 

,, 

,, 

,. 

,, 

Marstall 

,, 

,, 

118 

•  • 

, , 

,, 

,, 

74 

168 

470 

411 

, , 

NakakoT      - 

80 

TJffI 

1.701 

507 

419 

465 

LaBooheUe 

,, 

1.138 

178 

!^ 

410 

168 

Neatred      -          • 

,, 

946 

,, 

640 

66 

Lannion> 

,. 

*    ,, 

861 

804 

, , 

NeWhaven    '  • 

,, 

,, 

85 

•  •  . 

,, 

Marans 

,, 

,, 

,, 

,, 

150 

,, 

Nibe      -      - 

,, 

,, 

,, 

74 

,, 

^, 

Marseilles       •  . 

8,183 

8366 

4338 

^ 

687 

684 

NivaaBaya 

,, 

,, 

,^ 

'      176 

•  • 

UMO 

Morhkix       - 

646 

885 

476 

,, 

Nyborg 
Oaense 

867 

651 

871 

706 

870 

119 

Kantes 

887 

8,005 

2440 

1.084 

'853 

785 

•     180 

188 

880 

3U 

484 

605 

Nouvello     - 

W 

., 

.* 

.. 

•  • . 

,, 

•  J 

'  ■    , , 

*  *   •• 

63 

87 

Perias     •       -      - 

•  • 

'    ^,  ' 

.    1» 

^^ 

1.144 

1.000 

•1381 

400 

610 

Flanooet 

, , 

•  • 

,, 

,, 

60 

,, 

ProastcB 

•  d 

,. 

76 

Foint-au^e-Mer     • 

•  f 

,, 

,, 

,, 

U5 

Banders         - 

*440 

M61 

806 

884 

'980 

'i6B 

Ponteau  •     *  - 
Pontrieux    '• 

;  •• 

•    '168 

86 
608 

'868 

'JM 

Iffif '^  .    : 

167 

47- 

88 

•  • 

46 

,, 

•• 

00 

Boeskilde    . 

'no 

,, 

, , 

., 

Qoillebosof      -       * 

100 

,, 

,. 

,, 

•  . 

Bonne   - 

,, 

,, 

874 

,, 

840 

466 

iSdSSrt    "•    - 

'i44 

184 
8386 

'806 

170 
406 

168 

"50 

Rck^obing*           * 
.  Bydebeck      '.       . 

'isD 

^, 

668 
075 

186 
146 

'480 

1365 

Biouen 

16,187 

7378 

2360 

7310 

1.787 

4,803 

,, 

•  • 

861 

,, 

-  •  •• 

St.Malo          •       • 
St.Nasa|re   • 

.     •• 

107 

886 
168 

•  .!^ 

317 

806 

Saiobing       • 
Sohles?^      • 

•• 

•• 

68 
8 

•• 

"88 

•• 

St.  Vaast         .       . 

,, 

,, 

"00 

.Skive    -       - 

,, 

"80 

•  * 

,, 

809 

"85 

St  Valery.en^Gaiix 

,, 

•  • 

*i80 

,, 

,^ 

,, 

SlgeUker       "-      - 

,, 

'      414 

,, 

107 

76 

466 

StVaiery-fluivSomnu 

e       478 

,,  * 

,, 

,. 

Sknm 

., 

1346 

,, 

117 

,, 

St.  Senran 

•  a 

,, 

•  • 

•• 

,, 

130 

Sonderborg    - 

,, 

868 

65 

,, 

'488 

164 

Trouvilla 

•  • 

•• 

787 

Stege 
Stmer     - 

•  • 

40 
76 

107 

68 

166 

DENMARK  and  tik 
DUOHIBS. 

t 

Stubbeo^blng      • 
STanike 
Svendborg      -       - 

'378 

84 

'i61 
1,703 

•  • 

'aoo 

"84 

'«8S 

'iw 

181 

Aalborff      - 
Aaroeskopiug 

860 

1356 

677 

1.046 

!.«. 

8.086 

Toning 

401 
3.640 

100 

606 

167 

116 
98S 

7€ 

105 

Aarhuus 

'848 

.   1317. 

1346 

'544 

086 

'688 

Weile 

834 

412 

.P 

.   888 

998 

Aimige 

•  • 

56 

Wordingborg' 

, 

70 

,, 

«• 

Altoda       -      -      . 

'*88 

'486 

,. 

'840 

,, 

Other  Porta    .      - 

8313 

,, 

,, 

•  • 

,, 

Apenrade 

,, 

806 

57 

,« 

106 

185 

Assons 

,, 

,, 

118 

56 

185 

,, 

Bandholm       •      - 

.. 

648 

813 

460 

801 

NORWAY. 

• 

Bogenae 

,, 

80 

*• 

193 

Bomhohn 

,, 

123 

'i50 

,, 

180 

,, 

A«lMand      - 

,, 

, , 

100 

,, 

,, 

,, 

Brested 

,, 

80 

,, 

, , 

,. 

Alton          .  .        - 

,, 

60 

,, 

, , 

Oappeln 

•  * 

'424 

840 

180 

86 

870 

Arendhal       • 

,, 

43 

*866 

866 

883 

'361 

Oopenhagen   - 
Eckenforde   - 

11303 

8380 

11460 
126 

18358 

84^188 
440 

878 

Ohristiania 

1321 

w« 

M« 

:  1300 

1366 

^066 

Elsinore 

.  diu 

1383 

.    3367 

•iS 

.0378 

17306 

1306 

1344 

8380 

^068 

ll'.i4» 

viim 

Faaborg 

706 

555 

886 

448 

178 

Gbristiansand 

680 

1364 

1317 

663 

766 

m 

Panoe 

,, 

05 

106 

,, 

80 

00 

748 

900 

Paro  Sound    - 

,, 

150 

, , 

,, 

Drammen 

72 

•  • 

'iso 

, 

'SM 

Pehmem 

,, 

,, 

, , 

,, 

180 

,, 

Drobaok       - 

'76 

"77 

806 

Flensborg 

1300 

3,784 

4388 

861 

8308 

1^0 

Drontheim      -      - 

"ioo 

^^ 

;      834 

880 

Pohr    - 

82 

Bgersund 

115 

^^ 

6^io 

Fredericia      - 

,, 

*856 

•     "84' 

'      800 

,, 

*287 

Fttfsund 

80 

56 

"83 

, , 

10 

Fredenckstadt 

800 

802 

85 

808 

458 

Flakkefiord    -       t 

161 

',, 

87 

"80 

Frederickshald 

'i50 

^^ 

,^ 

;      160 

^^ 

161 

Frederioksund       - 

,, 

*84B 

448 

'806 

,, 

,, 

^^ 

4». 

^^ 

816 

Gluckstadt      -      - 

•• 

'136 

107 

.• 

•  • 

5. 

w 

'ioi 

•• 
.     97 

'4I6 

Greiiuaae 

« . 

,, 

,, 

,, 

*i88 

Holmstadt  '  *  •      - 

iil8 

74 

** 

,, 

IW 

.. 

118 

148 

110 

Hohnsu|id   • 

1» 

r« 

f 

V 

.. 
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NobS.'-'-CoAL  BxBOETS  from  Y0BK8HIM    cimimued. 

Name  of 

OoantrvwidFortto 

whioh  exported. 

1868: 

180a 

1812. 

1804. 

1807. 

1808. 

Name  of 

OonntrvandPbrtto 

which  exported. 

1868. 

1800L 

1888. 

1804. 

1807. 

1808. 

NosWAT-^eoia. 

Sona.' 

9ona. 

flVma. 

trona. 

lona. 

Tona. 

.QmBUMST—oimt^ 

Tona. 

Tona, 

Tona. 

Tona. 

Tona. 

Tons. 

Jeaaefjord      • 

,, 

180 

878 

., 

,, 

.. 

Leer      .       .       - 

40 

88 

816 

14 

Kngeroe 

■  • 

•• 

'818 

••  . 

58 

•■tU 

Labeek 
MariennM     -        - 

864 

318 

689 

•• 

1388 

'797 

'740 
287  ' 

Lutfvig 

"70 

'i88 

.. 

'ioo 

'ioo 

160 

Neoatadft        -      - 

'460 

,, 

897 

'su 

*S5i 

319 

micwiTid 

,« 

.. 

•• 

16 

.. 

•  • 

P^Mnbiirg 

,. 

,, 

180 

Muidhal      - 

,, 

•  •    . 

•  « 

., 

,, 

860 

Boatock       . 

8,888 

946 

I3O8 

1379 

"88 

'911 

Moaa 

171 

,* 

.» 

•  • 

•  •' 

200 

Stade      .      . 

,, 

838 

166 

4i7 

867 

OaterBiaoer 

•  » 

,, 

•  k 

188 

"60 

,, 

Js^    '    -    - 

"10 

76 

Poraapnuid 
SenSQord    - 
Skied      -      -       - 

•• 

106 
68 

•  • 

"41 

718 

60 

815 

WUmar 
OtberPorta 

388 
118 

156 

888 

'880 

'461 

•  • 

Skadeneaa    • 

,, 

,• 

•  • 

.1. 

78 

.. 

Boon' 

V 

'001 

*i66   • 

8»768 

1^ 

'684 

•PEXJSSIA. 

•• 

•■ 

•i05- 

..  ^ 

.. 

78 

1 

Toiftberg 

•J* 

J? 

,,  * 

*, , 

'  ,, 

Barth      -      -      - 

,, 

•  • 

»■ 

130 

,^ 

.1     • 

hsi 

180 

666 

'561 

884 

Colberg        -      ,    - 
Dantvio      - 

414 

•  • 

*ioo 

Watdoe 

,,     • 

,,    •  • 

80 

,-, " 

«. 

., 

8381 

.  8307 

i7ijn4 

9^63 

16384 

UU54 

OiherForta 

IW 

•f 

•« 

... 

•  • 

^» 

Vatrwater 
Graiftwaldfr    -      . 

"80 

"so- 

•  • 

•  • 

^46 
340 

1 

, 

52SS**^-     : 

4373 

1388  . 

8357- 

'448 

isu 

8368 

..8WBDBN. 

, 

■ 

'      , , 

. 

9«8- 

694 

4099 

718 

l^ 

1,406 

. 

NewFairwater      - 

,, 

882  • 

8313 

500 

Ahua   -       V 

,, 

3iao 

350:; 

«.. 

.    806 

,, 

POhm      .      .      . 

300 

,, 

'896 

1388 

879 

BaaUdt 
OUmar*    -. 

;;;    • 

••  •  • 

*BI8 

186 
I     188 

,^ 

'888 

StStin 

1488 

97 
400 

61094 

8381 

6^186 

14368 

Oarl8croD» 

•• 

•• 

». 

•. 

187 

100 

Stralanxid      - 

100 

904 

800 

^ 

678 

.     988 

•(• 

88 

,, 

•. 

•  . 

.. 

BwiMmondB 

1398 

•  . 

4138- 

8346 

10385 

7367 

•J* 

8 

.. 

no 

•  • 

867 

Werden 

«. 

W 

Oimbritalianm 

••     • 

,. 

••« 

.• 

876 

Wolgaat       . 

*647 

664 

'609 

j^ 

^^ 

^^■'  : 

•• 

i080 

78' 

158 

W97 

w 

.« 

466 

90 

•• 
8,091 

OtherPorta 

801 

•  • 

•• 

•• 

•• 

•• 

Gottenborg   - 

*618 

MW 

8,678 

8,619 

^SS 

7,611 

. 

,, 

46 

880 

,. 

818 

,. 

HOLMND. 

Helaiiisboiv ,  •      * 

M» 

8OT. 

8^819. 

8A70 

i»,408 

.  Wl 

TfnlinBtedt 

,. 

186 

,, 

♦  • 

.. 

Amaterdam-  -       - 

685 

1311 

345 

^  • 

-     886 

748 

HndikanJl    - 

«• 

•  • 

,, 

♦  • 

•IS 

,, 

Fluahing       - 

,, 

465 

no 

LandaoRHW 

786 

760 

668 

1,718 

8.098 

Greningoi    - 

,. 

,, 

, , 

'960 

M«llDO          ., 

VM. 

V08. 

S»860. 

6376 

4779 

^^^ 

HarilngaK      - 

.. 

,,    . 

"40 

106 

iss 

Nordkjobing 
Norkq^      -      - 
Nykoping     - 

'iss 

187 

'140 
68 

'860 

'  • 

886 

mewe  Biep   • 

•• 

78 

606 

*". 

10 

Qrognun  • 

•• 

,, 

'•• 

,, 

.  .. 

i** 

Botteidam   - 

'405 

961 

iio4 

4^ 

4351 

Oacsarittmii 
Bonoebr 

••  ' 

;: 

•••  • 

80 

104 

849 

869 

Other  I^  "-       • 

'804 

•• 

l5 

•• 

Solyitiburg 

«. 

.. 

508 

*.. 

.. 

,, 

199 

250 

.. 

.. 

'. , 

Btockhobn 

M77 

8,641 

867 

1,088 

8364 

6366 

- 

atom 

•  • 

816 

BBLGIUM. 

• 

♦ 

Stromabade     -      - 

,, 

,, 

'ao8 

,, 

,, 

Stromatodt   - 

, , 

48 

71 

,. 

.. 

,,         ' 

Antwerp    •  •  •         • 

5385' 

M2 

4388 

1,990 

10,188 

18,298 

SandBfiU       .        . 
Toniea 

•  • 

'196 

'•• 

898 

8ft 

99 

pSu  '.     : 

UO 

186 
189 

801 

TM^boiK     -         - 

,, 

•  • 

**J8 

"80 

"80 

'i08 

Ghent 

'380 

683 

i385' 

'805 

6381 

4^619 

Udd0y»|]A   . 

80 

688 

,, 

,, 

.. 

4L6 

Oatend 

90 

601 

86 

89 

Wennenborg 

•  • 

<>• 

,^ 

•  • 

•  • 

185 

Weaterwiok 

, , 

,, 

,, 

868 

UOft 

?2SS;    .•     : 

*iio 

100 
IBO 

•• 

186 

•  '474 

'868 

SPAIN. 

Otber  Ports 

1,736 

** 

^, 

,  * 

Alieante    •  • 

107. 

8015 

^41 

5,088 

3337 

,^ 

* 

Almaaaron 

,, 

,, 

88 

BTTSSU. 

Baroekma 
BUboa       - 

880 

8380 

•• 

"51 

'^ 

18331 
63 

Abo       •       -       • 
Alezandrovaki 

•  • 

1.468 

«• 

1,889 
*800 

168 
80 

'.•• 

•• 

mSST    •  .' 

i778 

860 
6.060 

'968 

779 
907 
880 

im 

806 
3.489 

gJEStoSI   '  .     '" 

■     •• 

681 
104 

•• 

•• 

'ioo 

SMiSebaatian 
Santander    . 

••  ;; 

'144 

381 

i,ii9 

'160 

Cnmstadt      - 

uUm 

liiB7 

16368 

88318 

81308 

81*790 

Seville         - 

855 

948 

'687 

1I0O6 

i;045 

4B9 

Bahlabrok  *  -       • 
Bkenaa 

•• 

'868 

•• 

•• 

.   *•• 

837 

T^eS^Sfar'      1 

'419 

'i99. 

*i74 

'ios 

668 
161 

Helaingfora    - 
Jaoobrtadt     - 

'100 

137 
140 

'  6 
40 

"ioo 

♦"98 

"45 
180 

TiE  Nueva    -      - 

145 

.     •• 

'454 

liibaa 

,, 

180 

918 

U58 

'689 

Narva 

9M 

i.m 

^ 

SA61 

818 

1338 

Odea»     -      -      - 

1,880 

IJSM 

8^49 

645 

• 

B«?el     - 

9m 

J^ 

loa 

,, 

,    POBTUGATi. 

Riga         -       -       • 

'iso 

1.917 

8,681 

^389 

8.678 

984 

18.776 

980 

2.689 

*a! 

■7348 

9366 

Figueira 
Lfibon 

.. 

,, 

,,  . 

,^ 

, , 

121 

Sebaatopol      -      - 

,,  * ' 

,,  •  • 

' ..  *  * 

775 

.. 

.. 

670 

^'?? 

1347 

,, 

8309 

4^866 

Taganrog 

,, 

190 

,, 

•• 

,. 

,, 

Oporto 

,, 

734 

475 

640 

tneaborg 

, , 

45 

,  110 

,', 

,, 

,, 

Pemeran    •  - 

,,  . . 

76 

• 

^^ 

WaM      -      •.     -- 

,. 

580. 

-^69 

.  .«• 

848 

,, 

Wiboig 

,, 

686 

187 

1328 

,, 

896 

'Windan 

,, 

808 

886 

867 

804 

ITALY. 

OtherPbrta 

688 

■• 

,, 

,, 

,^ 

* 

Anoona      • 

•     968 

,,  • 

•78 

'408 

677 

376 

. 

-  . 

CivitaVeodiia 

.      881 

1375 

-    317 

AUSTRIA. 

Genoa 

6;458 

5357 

1,687 

7369 

iias 

'^278 

9I1UI10         •   , 

799 

995 

\^ 

.. 

lags"    :    : 

1355 

'786 

m 

M79 

ijm 

3398 

Pola      .         '       • 

, , 

760 

* ,, 

..' 

•  a 

., 

Nice       :        -        - 

835 

,, 

Spalatto       . 

' ,. 

•  « 

.. 

360 

.. 

«j       , 

. 

Yenloe 

US 

MOO 

465 
1^ 

'541 

.'i04 

w 

AAiniAK  SBA. 

^onMANT.  y. 

- 

, 

S^MOowla)      .- 

••• 

1346 

•• 

1350 

85 

•• 

• 

Corftt 

4ac» 

*? 

6368 

'955 

.  i*.i«4 

'130 

Beaaerup     - 

,, 

m 

„ 

r« 

•  . 

«, 

Gitealtar       -       - 

973 

•• 

180 

Brake        .  • 

16a 

., 

■  ••    . 

<". 

•  •. 

•  • 

Caf^iara       - 

,, 

*i68 

Bremen 

100 

94B 

!      A 

#• 

•     890 

,, 

,i^i6mi  •: 

,, 

,, 

,, 

'soo 

Bremerbaftn 

..  . 

» .*  > 

•  •    . 

:  '45 

•  . 

•  • 

1.7(»l 

134ft 

^ , 

468 

,^ 

Brunahaoaan 

•• 

*940 

*• 

.  r. 

94 

160 

•« 

Heaaina      -          '• 
Zwite 

'? 

140 

1,0<H 

800 

746 
'885 

1354 

'481 
406 

8»018 
*•  • 

•• 

Boden     ..  -        -v 

4^817 

684 

'in 

188 

.    '186 

,, 

,, 

,,  • 

.  ^89 

-  ,. 

..     137 

_ 

Hamburg       -        > 

lO^A 

16.178 

85A1A 

81396 

•97344 

"^•SS 

:    GBJSEOB. 

, 

. 

Hanaetown            ••« 

•  •  . 

,, 

..  . . 

,. 

•    .. 

998 

, 

1 

, 

, 

Harburg 

M0» 

■  •  •' 

887. 

... .. 

•778 

155 

138 

..*i«o 

pS    :  :    :; 

.Byra      r  . :  -,      - 

li 

fM5i( 

410 

:  MO 

•s 

888 

*•■ 

. .          >  >     ,     .1 

•       1                            3j 

J    4.      ^      •.      i       . 

r    i  .. 

1    .• 

. 
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APPBVDIX  OrO  THE  BfiPOST  OF  OOmSltTBB  XL 
No.  2.<— Ck>AL  Exports  from  YoRKftHiRB^'-coM^MUiAl. 


Name  of 

Name  of 

OountnraodPcrttc 
which  eiported. 

»    1868. 

X8e(K 

1868. 

188i. 

1387. 

1868. 

CountiyandPortto 
which  exported. 

1868. 

isea 

1868. 

1804. 

1867. 

1868. 

TURKET. 

Tons. 

Tons. 

Tons. 

1?oni. 

Tons. 

Tons. 

SOUTH  AMBRICA. 

Tons. 

Tons. 

Tmu 

Tons. 

Tods. 

Tons. 

BahiA 

0» 

571 

8U 

880 

,. 

B«nout 

,, 

488 

,, 

,, 

,, 

,, 

Berbioe 

,,• 

•  * 

881 

,^ 

*'?S 

7.160 

8.870 

S.068 

510 

1,535 

BMnoeAyres 

..     1 

780 

.. 

,, 

,, 

Gftlati      -      -     • 

407 

S,0S7 

8.568 

974 

Oallao 

,, 

,, 

856 

,, 

807 

Kiutendji      - 

.. 

^^ 

•  • 

704 

Oeara 

,^ 

,^ 

458 

^^ 

SftlonHi      *  .        . 

696 

890 

'164 

Demerara   - 
Maroim 

•• 

450 

410 
800 

•• 

•• 

- 

l}avtft*ia      i 

•  • 

,, 

607 

Montevideo 

,^ 

8378 

778 

860 

Dinope 

525 

1A81 

^^ 

'  , , 

Para      - 

18B 

^is^u.- 

•       1.287 

li«6 

^■s 

906 

660 

•• 

Faramariba- 
Pemambuco 

.     - 

- 

488 

806 

'888 

Vania      •   •  • 

•        •• 

Ott 

^, 

, , 

Bio  Grande     -      • 

,, 

, 

,^ 

898 

OtherRarti    - 

900 

^^ 

,, 

Rio  Grande  deSnl. 

^, 

818 

' 

* 

Rio  Janeiro. 

,, 

1348 

Oil 

1361 

416 

^^ 

Rio  Nones    - 

,, 

198 

,^ 

AFRICA. 

Vera  Cms    • 
Other  Ports 

iivi 

190 

.. 

.. 

.. 

Alenndria  - 

•  • 

«3tt 

1,717 

78 

508 

6341 

Alffian 

846 

CHANNEL 

Cape  of  Good  HOM 
IV>rtBaid(Rg3ri»tr 
OthttPortr^ 

•  • 
•        •• 
-       1,054 

.. 

«. 
•  • 

'? 

€^ 

1^ 

ISLANDS. 

Aldemcjr      • 
Ouemsciy    •          * 

.. 

•  » 
884 

.. 

106 

.. 

'm8 

Jerpy      .      •      - 

986 

OSl 

986 

,, 

1388 

AUSTRALIA. 

Sark      . 
Other  Ports 

IfiH 

.• 

•  . 

•• 

1.467 

•  • 

•« 

Melbooroe    • 

•        •« 

68 

.« 

•  • 

190 

•• 

AZORBS. 

EAST  INDDW. 

Payal         •           • 
Saint  Michael's      • 

•• 

190 
180 

U6 
481 

378 

.« 

Aden       •      « 

•        •• 

1.990 

Other  FOrto 

540 

•  . 

«. 

•  a 

.• 

.. 

Bombay      - 

•        •• 

%fi09 

^^ 

iioi 

4379 

Ooykm         - 

■        •• 

990 

•  • 

CANARIES. 

Hong  Kong  • 
Kumobfie      . 

*70fl 

.. 

1.S78 

•  • 

.. 

.. 

Teneriifo       • 

•  • 

.. 

786 

999 

.. 

•• 

Negapatam  - 
FofhTdeGalle 

! 

.. 

860 
1,778 

•• 

•• 

'• 

MADEIRA. 

Rangoon 
Shangfaae     - 

"     •• 

810 

*• 
700 

.. 

9.7W 

•• 

Fnnchal      • 

•  . 

.. 

*.. 

468 

•  • 

•• 

ISSSSi/ 

840 

.. 

.. 

.. 

•  . 

•  • 

988 

Other  Povti 

-      W7 

%• 

•• 

•• 

•• 

*• 

General  Sumi 

ItARTO 

f  COA 

L  EXPORTED 

from  York- 

WBSTIKDIBS. 

;       ;; 

*764 

646 

.. 

890 

690 

101 
156 

SHIRE  daring  the  nndOT-mentioned  Years. 

Antigna 
Barfidoes       • 

Name  of 
Coontry  to  which 

1868. 

186a 

1888. 

1884. 

1887. 

1868. 

Oardenaa      • 

•       •• 

519 

exported. 

Cienftiegoti  (Cuba) 

,       ,, 

S66 

^ 

^^ 

^, 

Cuba 

•       ,, 

660 

,, 

90 

811 

Havannah  (Cuba)  • 
Hayti 

• 

1^ 

••IS 

7,464 

9,840 

1,158 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

PortHw-Prlnoe       • 

,       ,^ 

ISO 

88 

France       •           • 

8^556 

77365 

68.666 

88384 

81300 

81361 

Saint  Domingo 

•  • 

•  • 

^^ 

848 

DensMfk      •        - 

99^106 

86380 

88314 

89.787 

sSZ 

66,787 

Saint  Jago^e^ba 

,, 

48 

,, 

Norway 

5«5 

8.580 

1S.850 

18380 

17,918 

8S381 

Saint  Thomaa 

,, 

601 

061 

,, 

Sweden         • 

8^768 

14688 

16,666 

17,401 

813S6 

88370 

Trinidad^frOuba  . 

•       •• 

870 

Russia 

88,108 

88368 

80,858 

40^884 

463S1 

4^ 

'      MH 

,, 

,, 

,, 

,, 

Austria 

5340 

8,600 

1.718 

641 

104 

925 

Germany 

90308 

18,9« 

88311 

88301 

80368 

81351 

Prussia 

18,404 

0,117 

87.111 

94,196 

404S 

41351 

NORTH  AMERICj 

L. 

HoUand 

13S4 

1.601 

1.518 

1380 

5378 

6J45 

Belgium     •          • 

9378 

5,681 

6,060 

8378 

16369 

17366 

Beliie 

»          •• 

,, 

,^ 

,, 

,, 

50 

Spun     •       •       - 

8,060 

11,581 

5,148 

8360 

16^710 

19346 

Boston  (VA.) 

, 

796 

Portugal      •         • 

670 

2*^ 

8388 

616 

8300 

4y486 

Charleston      -      . 
Galyeston    - 

800 

'890 

Italy       •      -      - 

8,185 
8360 

7,748 
7.448 

6.108 
6,486 

14.068 
4^481 

9.768 
8387 

83« 
8310 

Haliiiu,  Kil. 

•  • 

,, 

908 

,, 

Greece   •       •       • 

8380 

8398 

1,490 

888 

Harbor  Grace 

115 

^, 

^^ 

Turkey       • 

7,847 

113U 

7366 

8.441 

4,788 

8388 

Gasp^Baain 

, 

^, 

8 

Africa            -       - 

8,054 

8,848 

1.717 

8,640 

6.717 

81387 

HobUe 

100 

^^ 

^ 

Australia     • 

68 

,, 

180 

Montreal        •       . 

, 

804 

178 

East  Indies     -      - 

4377 

8316 

8.488 

8318 

6,148 

5.781 

New  Orleans,  U.S.. 
New  York,  UJB.      • 

•  • 

101 

1,178 

West  Indies 

8364 

8314 

4^791 

9381 

M06 

8338 

.          ,, 

1.817 

1,059 

,^ 

North  America      • 

8.415. 

7.148 

6,753 

5318 

8.756 

15.418 

Quebeo 

Sdnl  Catherine's   • 

•  ■        •• 

4,166 

8348 

6,010 

8,756 

18306 

South  America 

8315 

6.760 

8341 

8.078 

8307 

83n 

•          •  • 

36 

Channel  Islands     - 

1,094 

1310 

OSl 

1.091 

1367 

8306 

Saint  John'mN.P. 

•          •• 

,, 

,, 

,^ 

888 

Asores 

540 

870 

506 

878 

Saint  Jolin's,NJ3  • 

•          •• 

681 

^^ 

^^ 

Canaries 

,, 

.. 

786 

888 

^^ 

San  Vmnotsoo 

•  « 
:       i415 

•  • 

"40 

•  • 

.. 

500 

Madeira       - 
Total  Exports     .- 

•• 

•• 

468 

.. 

.. 

858,068 

860.188 

889.784 

896i708 

870340 

44SfiSl 

No.  8.— Exports  of  Coal  from  Lancashirb  to  Foreign  Ports  from  1858  to  1868. 


Name  of 

Country  and  Povtto 

which  exported.. 

1868. 

1888L 

1808. 

1864. 

1887. 

180a 

Name  of 
Country  and  Port  to 
which  exported.  . 

1868. 

186(K 

1888. 

1884. 

1887. 

1868L 

FRANCE. 
Basselndre    «      • 

Ssr*  /   : 

Blaje      •      -       - 
Bordeaux 

ISS?"  .'   : 

Cben      -       -       - 
Gateis     '       - 
Oofcte- 

Charante-      -      « 
OoDsron 

GranTille 

'im 
U34i 

.. 

..  ■ 
900 

808 

'ioo 
iii4 

9QQI. 
800 

"oo 

*• 
170 

1366 

Tons. 

•  a 
.. 

10364 
154 
16 

1340 
'S46 

*. 
86 

Tons. 

170 

1360 

0*071 
8.658 

*489 

«7 

1388 

liao 

8466 
806 

Tons. 
*778 

itin 

1.741 

*. 

840 
1,100 

1349 
100 

no 

8080 

Tbtts. 
'187 

'aoo 

"95 

•• 
.. 
.. 

'iso 

.. 

.  "  0 

¥RLBca-^ota, 
LaRoohelle   • 

Luoon 

Marans 

MarseiUes       •      - 

Morlaix        - 

Morique 

Mortigne       -       • 

MossefeBay    -      • 

Nantes    -       •      - 

Foint-anx-Herhes  - 

Rochfort        •        . 

Rouen 

St.Brienz       -      - 

StCroix 

StNaaain      •      - 

StVaast      - 

Xouloa 

Tons. 

iisi 

• . 
.• 
•• 

Tons. 
169 

'm 

170 

•• 

10.746 
166 
168 
404 

'944 

'888 

Tods. 

800 

96 

'690 

'ioo 

i068 
*"96 

.. 

1384 
*404 

tods. 

»• 
.. 

'iss 

a7 

86 

.. 

Tons. 

'S48 

178 
170 

. . 

460 

•  . 

108 

460 

*804 
70 

•  • 

TMa. 

'i7» 
'ioo 

'SI8 
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Name  of 

Name  of 

CoimtnrandF^nrfcto 
which  exported. 

1866. 

tseo. 

1801. 

1884. 

1887. 

1868. 

Coontrv  and  Port  t 
which  exported. 

D    1868. 

186a 

1882. 

1864. 

1867. 

1868. 

. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Ton 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

BBNMABKandthe 

ITALY. 

DUCHIBS. 

Anoona 

130 

100 

Aalbarg 

^^ 

^, 

,, 

888 

, , 

,, 

Biri        -        -       . 

, , 

, . 

,, 

, , 

1480 

'748 

Aarhuns  .       -       - 

,, 

,, 

60 

, , 

,, 

,, 

Civitavecchia 

4 

,. 

8.660 

8,101 

608 

746 

Bombolm 

,, 

110 

, , 

, , 

Genoa 

9,828 

7.184 

16330 

82384 

9,460 

4311 

Copenhagen    - 

"n 

,, 

., 

897 

, , 

,, 

Leghorn 

900 

134 

166 

920 

480 

,, 

., 

70 

,, 

,. 

Naples  -      - 

376 

1311 

600 

8,601 

816 

l'.488 

, , 

, , 

,, 

160 

,. 

170 

Nice       -.       -       • 

,. 

30 

22 

,. 

,, 

laefioid 

^^ 

^, 

,, 

,, 

,, 

82 

Pertnsola 

,, 

,. 

1328 

3446 

,,    • 

2'.017 

Nakskov 

'ii8 

,, 

,, 

, , 

., 

8alerno 

,, 

.. 

271 

668 

Sazjobing        -       - 
Thuted 

•• 

•• 

•• 

•• 

'ii6 

304 

y^ce 

•• 

•• 

•• 

8;087 

696 
679 

'2I8 

Tonning 
OtherRjrto     -       - 

"«4 

•• 

•• 

"m 

•  • 

" 

MEDITER- 
RANEAN SEA 

' 

NORWAY. 

Abydos 
Cagliari       - 
Cidvi  (Corsica) 

•• 

•• 

'248 

806 

•• 

•• 

,, 

, , 

,, 

, , 

,, 

164 

,. 

1328 

,, 

,. 

,, 

,, 

Christiansund 

,, 

60 

,, 

,, 

,, 

., 

Corfa 

9.646 

10.061 

1,646 

8388 

8L076 

,, 

Drohack 

^^ 

,, 

,, 

, , 

1.109 

Gibialtar 

14391 

26.046 

11,602 

19.041 

9.489 

6,616 

JeaaeQoTd       • 

,^ 

, , 

,, 

40 

,, 

,, 

Gizgenti       . 

.. 

146 

,, 

,, 

106 

Wardoe 

, , 

,, 

,, 

60 

,, 

k. 

Lamica  (Cyprus)   • 

.. 

.. 

.. 

187 

•  . 

,, 

Malta 

10312 

12,862 

27.148 

89,023 

18388 

6,677 

MarsaU 

,, 

40 

,, 

SWEDEN. 

Messina 

618 

'14a 

^^ 

90 

1.068 

8^236 

Palma  (Mi^orea)    - 

166 

466 

872 

682 

WOO 

2340 

Gefle 

100 

, , 

. , 

,, 

Palermo         -       . 

860 

.. 

282 

886 

738 

Noitoping       -      • 

•• 

.  87 

•• 

.. 

•• 

PortMahon- 
Other  Ports     -      ■ 

'i44 

182 

•• 

•• 

RUSSIA. 

GREECE. 

Cranstadt       - 

iMa 

2,877 

989 

678 

1.864 

20,147 

Athens 

667 

, , 

,, 

848 

,, 

876 

Helringfbn     - 

16 

,, 

,, 

.. 

Patras  -       - 

.. 

107 

.• 

.. 

,, 

.. 

Kortch              -     - 

^^ 

868 

, 

,, 

,, 

PirsBOS 

.. 

,, 

,, 

,, 

8,184 

310 

Narva     •       •       • 

200 

186 

184 

864 

'40 

Speuia 

•        .. 

,, 

,, 

867 

4S7 

880 

NioolOBff       - 

180 

, , 

,, 

,, 

Syra      -        - 

.       9312 

1.611 

1388 

473 

1386 

80 

Odessa   -        -       . 

*6B1 

7i84 

43I8 

6.W8 

8,964 

.. 

Bevel 

S86 

,, 

^^ 

, , 

,, 

,, 

Rin  . 

,^ 

879 

, , 

,. 

TURKEY. 

St.  fotonbiDKh      - 

*«» 

*980 

'ioi 

961 

780 

1,040 

UleaboTK 

46 

, , 

,. 

.. 

.. 

Beyrouth      . 

876 

640 

810 

.. 

.. 

Wiborg 

176 

•• 

98 

•• 

•• 

Bussorah 
Oanea 

;    •• 

;• 

•• 

■io7 

196 

•• 

Constantinople 

.       8306 

i788 

1386 

4,098 

8366 

2^608 

GWate 

.. 

1.189 

1388 

1317 

877 

810 

AUSTRIA 

Halvali 
IbraU 

• 

'166 

.• 

40 

Pola       . 

^ 

, 

90 

,, 

,. 

,, 

Kustendji       - 

■        .. 

,. 

'888 

8lil6 

•  • 

ii86 

Trieste    -        -       - 

9.746 

6.886 

1.641 

8,778 

0,406 

171 

S^"'-- 

■        .. 

,. 

,. 

,, 

,. 

100 

Yenioe 

2^6 

3,898 

1.948 

•• 

•• 

• 

'4O6 

•• 

•• 

114 

•• 

Salonica      '  • 

•        . . 

"91 

'i74 

'486 

"70 

GERMANY. 

Sinope 

608 

'626 

Bremen 

806 

.. 

Smyrna 
Suima      - 

601 

724 
760 

'4O6 

'966 

^ 

'ioo 

5:sssf  •   ■ 

•• 

*• 

•" 

- 

'•• 

'246 

318 

AFRICA 

PRUSSU. 

Alexandria  - 
Algiers 

4344 
468 

8318 

18368 

12316 

12316 

Daiitaic    -       -       • 

^^ 

, , 

92 

191 

.. 

i^^V,  -  « 

169 

'189 

'i08 

'160 

'618 

Stettin 

he 

610 

821 

,, 

,, 

,, 

Bathurst  (R.  Gam 

Swinemonde  • 

824 

•• 

•• 

6 

Bona 
Bonny 

'802 
1372 

•• 

•• 

188 

'219 

HOLLAND 

CapedeVeids 

,, 

1337 

,, 

, , 

Cape  of  Good  Hope 

ijaao 

800 

1,866 

U27 

1.461 

Plnshiiuc 

^ , 

.• 

,, 

., 

146 

.. 

C^Town    - 

168 

878 

,. 

899 

,, 

,, 

,, 

189 

•  • 

.. 

Con«          - 

.. 

,, 

,, 

69 

.. 

Damietta     • 

*• 

886 

,, 

,, 

,, 

Pemando  Po 

,. 

788 

678 

,, 

601 

BELGIUM. 

Gaboon 
Kensembo 

84 

*ioo 

'279 

Antveip 

•• 

26 

181 

801 

900 

110 

Lagos 
Mogadon      • 

•• 

.• 

'86 
146 

888 
108 

1388 

SPAIN. 

Mocambigoe  - 
New  Calabar 

•• 

•• 

'800 
96 

OldOahbbar  - 

'136 

,, 

,, 

,, 

Adra       .       •        • 

109 

,, 

.. 

Oran  - 

, , 

,, 

,, 

,, 

'866 

Allrante 

"86 

'182 

I3I6 

836 

4^966 

., 

Popo 

,, 

^^ 

^ , 

,, 

40 

480 

181 

8.386 

1.794 

80 

660 

Port  Elinbeth 

.. 

, , 

, . 

,, 

60 

Bilboa       .       .      - 

800 

ijn.6 

8.630 

400 

., 

Port  Natal  - 

10 

6 

188 

800 

Cadiz       .       .        . 

816 

1.702 

3.148 

1.044 

1,967 

2.906 

Port  Said  (Egypt) 

, , 

, , 

,, 

1371 

Carthagena     - 
Comnna 

46 

686 

,. 

.. 

Sierra  Leone 

876 

. 

808 

879 

606 

180 

,, 

., 

,, 

> 

1.084 

, , 

46 

,, 

,, 

DenJa 

^^ 

"70 

66 

10 

.. 

Other  Ports 

•     13316 

., 

,, 

,, 

.. 

,, 

Hitelva    -      •      • 

, 

174 

406 

811 

'140 

•  • 

Malaga 

Motril     -        -       - 

eM 

1.080 

681 

4,083 

8.786 

3,862 

172 

169 

.. 

388 

AUSTRALIA. 

Pataunos 

•• 

•• 

*204 
100 

•• 

;; 

•• 

Adelaide      • 

969 

4n 

861 

189 

San  Sebastian 

'ii2 

188 

*278 

,, 

,. 

Hobart  Town  - 

.. 

, , 

., 

,, 

8,944 

Santandor    - 

"35 

653 

783 

7.926 

6.624 

King  George's  Land 

■ . 

. 

1376 

, , 

1386 

Seville     .       -       - 

808 

888 

971 

1.146 

607 

1,888 

Melbourne       -       • 

.  • 

1.636 

.    2346 

8318 

367 

'664 

JSSSwjto"   : 

60 

106 

1.822 

.. 

Moreton  Bay 

• 

, , 

148 

.. 

., 

909 

'684 

., 

660 

.. 

.. 

Queensland  • 
Swan  River 

.. 

., 

661 

'ioo 

.. 

,, 

Valencia 

144 

70 

183 

408 

686 

449 

,, 

, , 

,, 

.. 

8,088 

oS»rPwt8    -       • 

20 
160 

•• 

•• 

f  • 

•• 

Sydney 
victoria       - 
Other  Ports 

'•     11.087 

im 

"67 

900 
49 

•• 

PORTUGAL. 

% 

EAST  INDIES. 

Aveiio      .      -      • 

408 

80 

,, 

., 

Aden 

.  • 

68,089 

26398 

84,780 

88»479 

88347 

ijabon 

iin 

8.796 

^ZS 

isoo 

^22 

4,086 

Akyab 

•        .. 

604 

888 

Oporto     -      -       - 
Pomeran      •         * 

810 

606 

8.878 

1.681 

1.662 

8318 

Amoy 

■        , , 

^^ 

,, 

,, 

'160 

286 

1.701 

1.684 

•        , , 

^ , 

,, 

'860 

•• 

Portal«n©   - 
Saint  Ubes 

•• 

•• 

80 

"70 

'400 

;; 

Anier       - 
Bfliavia 

.* 

*882 

^ 

'168 

1^741 

UIO 

OtherPOrts   -       - 

'aB9 

•• 

•• 

•• 

•• 

Beypoor 

•  • 

.. 

709 

181 

•• 

18489.    VoL  m. 
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Mo«3^-^0Ai.  ExpoRTS^from  hAvoAgmvm  ■■  oowHkueit. 


K&meof 

Name  of 

CtonnttT*udPortto    1858. 

186a  1 

i8«a. 

1864. 

1867. 

i8e& 

Conntafy  and  Pttrt  to 
which  exported. 

IB5S. 

IBBQ. 

1602.      IfiM. 

MB7. 

i«a 

Eaot  IirriM— «Hri. 

Tons. 

Tons, 

Tons. 

Tonii. 

Tons. 

Tons. 

NOBTH  Ambbica— 

Tons. 

Tons. 

Tons.     T< 

>ns. 

Too.. 

Tons. 

Bombay 

,, 

88,077 

76.017 

99382 

206.466 

164,680 

Newhaven 

,  ^ 

,  ^ 

, 

V^. 

1,1^6 

C^leatto 

•  a 

6,407 

8,792 

U821 

6.429 

2,984 

.  New  London.  VA,  - 

878 

^ .  • 

, 

€<^\an       -       -      - 

648 

!• 

866 

,, 

97 

New  Orleans,  U.S.  - 

4387 

12312      « 

306 

1306 

'il3 

dicribon  ( Jav*>      - 
Cbtoa 

*      .1 

•• 

•• 

660 

•  • 

'rns 

•• 

NewTfork.UJ3.      - 
Penseoola      - 

U7,482 

.11M62     67 

388 

27357 
117 

88386 

OtiuBan 

• 

'858 

,, 

,, 

, , 

Philadelphia 
Picton,N.8.    -      - 

*280 

, 

^ 

Cootiin 

,,    . 

, , 

*678 

688 

,, 

100 

^^ 

^oouodii        -        - 

,, 

,, 

1.876 

., 

800 

PortUuid,  U.8. 

'866 

1,199       1 

375 

^^ 

Cnlomtio 

,  , 

16 

680 

,, 

241 

Prince      Bdward'g 

Clmftw 

,  , 

,, 

.. 

.« 

646 

..  ' 

•      Ishuid      - 

., 

880 

,, 

Hlinj^koW 

,, 

, , 

472 

,, 

,, 

1,127 

Providence,  UJ3.    - 

862 

,, 

071 

•  • 

llonK  Kmtff       -     - 

,, 

8,267 

8.777 

.19,207 

10,710 

9,136 

Qnebec   -      j-     ,  - 

8ackvillerN.B.       . 
Saint  Catherine's    • 

18,116 

.11396       5 

,^ 

8,002 

6382 

Kitrnw'hcc? 

.•• 

202 

1,617 

eCi86 

6'i34 

60 
6,146 

265 

16  . 

IS 
16 

58 

SO 

MnUniii 

,, 

1.660 

W72 

2,487 

72 

686 

, 

'166 

•  . 

'451 

jMAiiillii 

,, 

400 

., 

8,06a 

8^4 

Saint  John's.  N.P. - 

1382 

I3I8       1 

Jm 

76 

1,120 

Mauritjii* 

,  , 

266 

1,066 

600 

84 

,, 

Saint  John's,  N,B.- 

10314 

14376       6 

360 

6,719 

6^84 

MouLttiviii 

., 

,, 

762 

240 

.* 

.• 

Sahit  Stephen's      - 

.. 

100 

,. 

Mkijicat       -       -     * 

•  • 

•  • 

.. 

.. 

1.168 

SanPrancisoo 

3,788 

8,782       6 

,671 

6312 

IMIO 

^''^:i^lpalJiTQ 

,, 

,. 

,, 

,, 

^'^ 

,. 

Savannah 

4,021 

,, 

1390 

1346 

Onrufl* 

,, 

,, 

668 

464 

1388 

4,676 

Shippegaii    •    „,- 

.. 

.. 

, 

80 

PenauR 

,, 

800 

788 

,, 

8uminer8ide..P.E.I. 

., 

,, 

, 

'100 

,, 

7,800 

17.864 

17.768 

17.169 

14,144 

Tampioo 

,, 

29 

^, 

135 

"fl« 

Part  Loiiiii  (Eiwiri- 
thifl) 

678 

Victoria,  V.L  -       - 
WeymontlLNsS.    - 
Wind8or.N.S. 
Yannouth,  N.S.      - 
Other  Ports  - 

.. 

• 

"85 

88 

HanfftKiii 

., 

6,904 

2i72 

9',  079 

10'.676 

im 

,, 

•  •            . 

, 

"*66 

Stednslic^uj              • 

•  > 

.. 

896 

,, 

,, 

10 

UO 

, 

,^ 

Bb4fiPthiM3 

,  ^ 

1,84? 

28.068 

16,982 

8374 

iUl 

16^441 

, , 

•  •            . 

,^ 

KiriKftijcre 

,, 

2,887 

6»990 

19.907 

6387 

4,664 

,             •• 

98 

4,616. 

1.120 
678 

*876 
808 

SOUTUAMBBIOA. 

••• 

8^724 

'ai8 

iioo 

9380 

Acapuloo      - 

. 

700 

Olber  Ports 

6iCi«8 

•• 

•• 

Arica      .        -      • 
Aspinwall    - 
Bfljya      .      .      • 

'^54 
280 

"16 
448 

496 

"so 

461 

'3O8 

■ 

4,084 

43M       4 

317 

7368 

7446 

WEST  INDIES. 

Berbioe        •          -. 
BrazU       -       - 

66 

628 

1.08S 
840 

870 

881 

A-Bii^m 

580 

482 

^ 

872 

261 

BoenosAyres 

'    ! 

7308 

6392       7 

iTO 

1^144 

9308 

BArtwlo^ 

196 

2.078 

460 

600 

r       660. 

Oaldara 

100 

986       1 

300 

1366 

1348 

Wcrtamln 

2,049 

18.1^88 

61 

705 

:  Oallao 

668 

2,022       ^ 

389 

4304 

liSS 

Cknterui^ 

'861 

i767 

8;i60 

M4fl: 

tA 

Carrisal    - 
Cayenne       '          -^ 

; 

'187 

. 

• 

77 

m 

C^(infUe|:os  (Cub*)  - 

1,216 
577 

1.606 
190 

'^% 

2,270 
200 

668 
448 

Cesra 

Central  America    - 

998 

!*.       i 

064 

iw 

■  I3tt 

ctibft  -      *       - 

220 

•  1  * 

1387 

080 

,, 

*ioo 

, 

]' 

Domini^ 

,, 

, , 

:  ;t : 

,, 

5 

Cobija         . 

•    .* 

••        . 

, 

,, 

'an 

GoT!t^v€M  (Hj^yii)    - 

,, 

1«> 

,, 

•  . 

Cbquimbo 

,, 

888       ^ 

346 

800 

480 

Gn^daloupD  - 

•  • 

•  * 

,; 

60 

.. 

Ouraooa 

80 

624       1 

^77 

814 

2496 

llftmilt{>n 

,, 

,, 

,,    ■ 

400 

.• 

•  Demarara 

4366 

7418       <^ 

^448 

43a 

7415 

Huvtmimli  (Gubft)  - 

24k486 

28,776 

83.987 

ZSlWl 

Greytowii 

10 

Hayti       -       -       - 

Jatiwim 

'ifl» 

44 

1.421 
1.427 

789 

682 

1  Guayaoan     ^ 

\  Oua^uil 

'  Huanchaoo  ••          * 

'228 

90 

:;    •  ! 

'so 

• 

736 

•• 

MaDBanilliL 

,, 

,, 

481 

.. 

Iquique 
LaOusyt*   ' 

..' 

•  • 

, 

iio7 

ioeo 

MnlnnjiaH  (CubA)    - 

664 

i682 

4,770 

8,629 

8>700 

.. 

289 

aoi 

818 

2Q0 

Mnjliniqut)   - 

,,  • 

'^'•n 

2,628 

..   » 

Lima 

1310 

687       % 

360 

SkOcr 

8,169 

Mont^Mtfu  Bay 
Moiitaorrut     - 

80 

66 

•  • 

•• 

"10 

Macao   - 
Marooay^  - 

•• 

60 
41 

• 

Nassou.  N.P. 

, , 

61211 

16,417 

.. 

.. 

MaJranham    •  - 

2310 

.    1367     ^ 

316 

4;i98 

8348 

NeurltiiM  (Cuba)     - 

,, 

,, 

,, 

.. 

10 

Mayaquo^P.fiico- 

.. 

•  • 

, 

82 

Ponoft 

, , 

, , 

80 

»• 

'     ,, 

MonteTideo   •       - 

1317 

4^122       (^ 

368 

5A16 

4^ 

^Vjrt-ftii-Prince 

, . 

., 

76 

.. 

821 

Natal 

.• 

, 

100 

Porto-Rtco    - 

922 

1.667 

1.089 

564 

6 

Nickerie       - 

'270. 

341 

488 

886 

*M6 

Poffc  Rojal  ( Janiaicu 

\       •• 

16 

,, 

., 

.. 

Panama 

640       1 

386 

I3I8 

KfMfoe'larGntodo     - 
8ttkit  John's 

86 

U2 
977 

"92 

886 

"  0 

96 

i,in 

Para  - 
Paraiba 

'802 
210 

618 

606 

1308 

iisr 

, 

20 

ParamarttMb  -  -        • 

60 

"68 

, 

'm 

8381 

Saint  KItt»       -      - 

.. 

,, 

,,  ■ 

,,  - 

"i» 

Pernambnco   - 

4.074 

7.907       6 

370 

5,465 

10372 

Biklnt  Lucia     - 

108 

89 

9 

.. 

279 

Porto  Alegre 
Porto  Bello       -     - 

.. 

20 

Saititi  Ttaomaii 

1.888 

8,914 

6370 

23I8 

768 

,, 

40 

904 

,_ 

Saint 'ViiiLfnt 

,, 

1302 

168 

104 

Porto  Plata     -       - 

,, 

.. 

» 

,, 

,, 

J^nntla^ro-dc-CJulta    - 
aombrtTO 

.., 

•• 

427 

6 
60 

Puchooo  1     • 
Puerto  CabeUo 

.. 

•  • 
.     ..           1 

.796 

896 

TobaiEO 

^^ 

, 

,, 

96 

Bio  de  UPIata       - 

,, 

844 

^, 

,, 

Trin^flad 

'sso 

'600 

620 

8B9 

1,080 

Bio  Grande    - 

262 

'2I8 

46 

'229 

587 

684 

680 

1378 

24i 

Bio  Grande  de  Norte 

. 

60 

,, 

40 

Other  PorlH  - 

23)964 

,  ^ 

.. 

Bio  Grande  de  Sol 
Bio  Janeiro- 

700 

99 

814 

*226 

"si 

26,410 

183B7     87 

,970 

81376 

18381 

NORTH  AMERICA 

Bosario 
San  Jose 

•• 

•• 

487 

662 
100 

718 

Apttlaohioolii    -       - 

.       101 

., 

,j  • 

,. 

.'.' 

Santa  Catherine     • 

,, 

,, 

• 

828 

]^ 

BaJtiniore     - 

60 

1^676 

171 

,,  ■ 

,, 

Santa  Catalina 

,, 

,, 

7 

,, 

BuniJOi'*  U.S. 
Bath,  U.S.       -       - 

, , 

846 

600 

•  i 

•.«.:. 

Santa  Cruz       -      - 

,, 

610 

, 

.• 

128 

,, 

,, 

Santos 

160 

260 

80 

'488 

'887 

HtttfhUTit,  N^ 

,, 

"eo 

410 

.. 

280 

Savanilla     • 

,, 

5 

, 

Bdiaa 

, , 

, , 

16 

26 

120 

Surinam        -        • 

887 

60 

800 

*S18 

'532 

BtMton,  tT,S,    - 

18W 

9,204 

2,177 

4366 

4,116 

Tocofllla       - 

, , 

,, 

807 

981 

0*tn|»lwn  Town 
Canada     - 

'ao4 

162 

•• 

..  . 

Tncacas «       .        - 
Valparaiso       - 

7,477 

18372     28 

108 
,906 

9*180 

liiM 

Carbouear^  N.F.      - 

'*98 

,, 

,, 

., 

"72 

Veora  Crus     - 

683 

23O8      1. 

188 

584 

106 

CziijtiLnB 

26 

,, 

,, 

, , 

,, 

Victoria.  V.L-       • 

,^ 

610 

184 

CutallJjaBai'    -       ' 

,. 

10 

.. 

.. 

Other  Ports- 

8^071 

.. 

•  • 

,, 

ChaHwtoti    - 

^628 

,, 

.. 

2,427 

656 

Charlotte  Town 
Ct^elond 

46 
88 

147 

•• 

148 

270 

CHANNEL 

lHilhoiisit3,N3,       - 

60 

"60 

"60 

"so 

"60 

L3LANDS. 

Jfelroit 

86 

, , 

,, 

.. 

•  . 

BuiiC  Port         '       - 

,^ 

, , 

(40 

,, 

Guernsey     - 

,,' 

48 

• 

66 

,^ 

CaJv<»ton 

1,197 

•  • 

,, 

906 

329 

Jersey        ■           • 

,, 

•       141 

66 

Hi 

1307 

'886 

Ga^pCt 

64 

12 

76 

.. 

•  . 

Other  Ports  - 

606 

-    ,» 

,, 

•  • 

Glmt^sl^.  U.S.     - 

, 

45 

140 

• 

lUlifmi,  N.S. 

'409 

6,406 

13B8 

787 

206 

1 

• 

If  arbor  (Jmco 

*622 

*666 

860 
406 

'727 

'»0 

icbLand. 

.'" 

BfivredcGniofi 
3b»brador          *      - 

'ioo 

66 
'245 

'4fi0 

j; 

•• 

Bem^ord     - 

112 

74 

142 

187 

886 

8 

2L 

20 

"22 

, , 

"20 

[ 

- 

Mat»morab,G.ofM, 

00^ 

•• 

*876 

;; 

1,047 

az6bbs. 

i 

• 

Mobile 

1,479 

, ,' 

•  »' 

'§w 

,;" 

1         •  • 

Montt^al      - 

897 

s,4in 

968 

7881 

160 

Payal         " 

•    ,, 

'iio 

1,292 

886 

870 

'  •¥ 

Mlrami^'bi 

200 

w 

40 

60 

288 

Saint  Michael's      • 

.•'  ■ 

268 

141 

176 

88 

Muskwiuli 

41 

,, 

,,- 

.. 

IJST^L  * 

,» 

..       p4 

,, 

ap» 

,, 

•  •• 

•     '691 

808 

•   «» 

•• 

'k. 

Other  PcW»   • 

476 

••    .J 

..     T 

.. 

•#^- 

AHA   V 
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Name  of 
which  exported. 

am. 

1 
18f0. 

18^ 

^8«U 

1867/ 

!t86& 

General  Summaby  ot  Coal  exported  from  TmircA  • 
SHiKE  during  the  under-mentioned  years. 

GAXAAIB8. 

Tons. 

806 
800 

•• 
•• 
•  • 

267. 

Toiw. 
200 

•  • 
90 

Tons. 
209 

460 : 

60 
860 

TCBIS. 

,^ 

544 

120 

'140 
•  •• 

417 

! 

Tons. 
12Q 

Tons. 

16 

■ 
954 

• 

10 
149 
061 
236 

81 

Name  of 

Qou^iVto  which 

exported. 

1868. 

tato. 

1888. 

18(4. 

1887. 

.1888. 

Tenariffls      - 

MADBIEA. 
Pnnchal 

SAINT  HBLENA 

'FALKLAND 
ISLANDS. 

Stanley        • 

NfeW  ZEALAND. 

Auckland     - 

Ota«o 

Port  Chalmers 

Nelson 

SANDWICH 
ISLANDS. 

Honolulu      -        '. 

Prance        • 

Norway , 

Sweden    -       -       - 

Russia 

Austria  >.       -       - 

Germany 

PruiiBlir-      ■      - 

Holhmd 

Belgium  -       •       • 

Spam          -      .     - 

PortUKal  -       -       - 

ItaW 

Mediterranean 

Greece 

Turkey    -        - 

AfHca       -       -       - 

Australia      - 

East  Indies     -       - 

West  Indies 

North  America 

South  America 

Channel  Islands     - 

Iceland 

Aaores         - 

Canaries  -       -      - 

Madeira;       - 

St.Helfiba   - 

Ealkland  Islands   - 
Sandwich  Islands  - 

Total  BxiMrts      - 

Tons. 
24^406 
,     803 

4361 
12,021 

'il6 

3375 

4392 

10,787 

36316 

8,179 

4.686 

18.215 

11,087 

68,168 

28364 

168^1 

82.071 

505 

112 

476 

'305 
800 

*267- 

Tons. 
31393 

"50 

187 

11300 

9,178 
206 
684 

"25 
6369 

4306 

8309 

50,029 

1,718 

9,179 

12.288 

2,028 

158,054 

33.824 

188,748 

66,666 

189 

74 

294 

200 

"90 

Tons. 

18,453 

60 

ijm 

1,731 

'413 
*i8i 

12,702 

6384 

22390 

41.166 

1322 

8387, 

6,604 

6,062 

176386 

63373 

180392 

^^ 
66 

142 

1346 

'299 
469 

"60 
860 

Tons. 
242I8 

7352 
4,721 

'191 

139 

801 

19398 

8,410 

84,738 

62373 

137a 

8.798 

19361 

3,132 

240,442 

92,410 

101,^ 

118,744 

176 

127 

709 

49 

544 

'l40 
120 
47 

Tons. 

8O310 

116 

61942 
9,406 

'146 
900 
20318 
7,743. 
14,163 
27,768 

M 

2,444 

317.061 

68,791 

66398 

92,689 

1397 

235 

445 

*i20 

Tons. 

11.381 

506 

1363 

21327 

171 

563 

15 

'110 

'^ 

10377 

18316 

1446 

43<^S 

20.626 

6,659 

276,005 

43336 

73,198 

106.676 

885 

3 

30, 
16 
054 

'555 

467,802 

690^128 

623,450 

744379 

678,704 

621,850 

1 

No.  4.— Export  of  Coal  from  the  Wustebn  Ports  to  Foreign  CotJNTRiEs  from  1858  to  1868, 


Name  of 

Nam^of 

"* — 

Oouutry  and  Port  to 
whidi  exported. 

185B. 

186a 

1868. 

1884. 

1867. 

186a 

CoiintTT  and  Port  tQ 
whtflh  exported. 

165S. 

ISflO. 

ISBS, 

1861 

1867.     1868. 

Tons. 

Toag. 

ToiM. 

Tons. 

Tons. 

Tons. 

¥TUJSCSi'*-eotU, 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons, 

PRANCE. 

indredt      - 

80 

120 

. 

• 

laleBiea       -       ^, 

'166 

*' 

'*46 
120 
10» 

Abbeville      - 

118 

,, 

,, 

,, 

106 

438 

Isle  D'Oleron 

*' 

"70 

•• 

Ai?on 

,, 

,, 

,. 

486 

,, 

,, 

lde  D'Yeu      -      - 

** 

'  * 

Antebes 

,, 

., 

. . 

.. 

,. 

220 

Isle-do-Rhe    -       - 

"80 

'262 

'262 

*206 

*S32 

Angus 
Arcachou 

•• 

•  •    > 

1.610 

•• 

*860 

1,1*27 

fi^nvillfi'  -      I 

690 

110 
400 

"•S 

1.639 

6,4M 

4;588 

Ars 

•  •    ■ 

,, 

388 

616 

LaBouiUe   - 

*762 

876 

'860 

'880 
170 

'too 

160 

Audieme-    - 

"50 

'110 

60. 

118 

,, 

288 

La  Brault       - 

630 

Ainwy 

•  • 

160 

146. 

316 

600 

2.190 

La.Breau     - 

140 

Azier       -        •       - 

,j, 

, , 

68 

.. 

,, 

La  Paon 

** 

'120 
140 
140 
1,040 
88,221 
633 

•• 

Barfleur 

, , 

110 

220 

110 

90 

*io7 

LaPlotte 

"95 

*i75 

'*76 

*'78 

Basse  Indre 

278 

8.789 

4,921 

1.427 

8368 

6,068 

LaLegue       .         n 

Bayonne 

1.638 

2351 

^^ 

10.944 

6,690 

2,916 

L'Orient       - 

'660 

W47 

1^701 

1*320 

1*S08 
88,010 
1,808 

Beauvofar      - 
BeUe  Lde      - 

104 

82 

116 

276 

7a 

808 

4S8 
146 

118 
806 

LaBocheUe    .      . 
La  Tremblade 

9,016 
166 

1U46 
270 

14.778 
180 

16,780 

Benic 

.. 

65 

.. 

'126 

98 

260 

Le  Sables      . 

96 

' 

Bidac      .       .       - 

,,     -' 

70 

,, 

,, 

,, 

Le  Virier     - 

169 

97 

'72 

'* 

* " 

•• 

Blaye 

•  . 

.. 

889 

,, 

,, 

LesMonnards 

** 

'295 

*4«l 

2,978 
748 
... 

Bordeaux 

48,974 

48^048 

104.700 

62,661 

81,765 

87,144 

Landemaa     - 

'967 

I'ill 

£044 

8*881 

Boulogne 

Bomrganeuf     •       •' 
Brehat 

260 
70 

1.136 

•* 

'160 

2.826 

982 
"140 

Lannion 

657 
"88 

929 

1,154 
678 

1415 

1,094 

Brest       •  •     - 

Caen  - 

Calais      -      -      - 

a8d6 
7362 

1,487 

3396 
14,666 

22,229 

4^413 
80,946 

12389 
46,299 

12,490 
89,496 

Lncon 
Marans       - 
Harennes       -        • 

439 
260 

1,072 . 
960 

1372 

$360 

828 

1*479 
704 

1326 
1,168 
'  800 

1.765 
465 

865 

Cannes        - 

..    • 

,. 

,,- 

'iso 

'18O 

Manbert.   .  - 

70 

116 

Carentan 
Cauterets 
Cayenne 
Cette      -      - 

1329 
40 

'671 

1.139 

■  • 

'196 

6379 
'207 

1348 

1,196 

'818 

1368 
1388 

MarseiUes      - 
Morlaix      .. 
Morique     .    - 
Mortagne     - 

62,016 

U88 

100 

18*,73S 

I3I8 

881 

16,576 

2,795 

344 

78 

18,901 
2,476 

'188 

14,784 

2.846 

218 

176 

37,672 

2,477 

405 

488 

68.18* 

Chantenay   - 
Chawnte        -       - 

M98 

<C580 

im 

1^660 

'240 
18.969 

'194 
19,996 

Nantes       - 

^ice       -        -       . 

7^744 

73^211 

99,866 

84326 
646 

76,697 

Chateau 

226 

,, 

80 

607 

Paimbfeuf   .    -      - 

'iso 

'* 

*437 

662 

*860 

*840 
666 

Cbateaulin-    - 

,. 

, , 

,, 

m 

633 

Paimpol       • 

188 

'S82 

229 

292 

668 

Cherbomrg   - 

1.960 

4,068 

4326 

6327 

19,076 

17,668 

>alas       -      .       - 

40 

^^^      " 

». 

'iOB 

'290 

'231 

"60 

117 
67 

'ahiden   .    • 
»errs 

"68 

"86 

,286. 

'166 

*244 

60 

*218 

00 

424 

76 

76 

3,698 

1,815 

128 

470 

838 

189 

850 

3.489 

ISR) 

'5I6 

Coneron 

• « 

, , 

469 

082 

336 

2»008 

'lancoet    ... 

206 

80 

Conquet        - 

•  • 

,, 

,, 

948 

46 

106 

:  lougaanon  - 

^^ 

Couroon 

,, 

,, 

.. 

•  • 

78 

,, 

:  nonesoat       - 

^^ 

.. 

Courseulles    • 
Croiaset       - 

'26O 

•• 

•• 

•• 

•• 

100 

»olnt-aux-Herbes  - 
Point-auHle-Mer     - 

' 

'413 

1,692 
666 

1,628 
246 

ie7B 

2,037 
110 

Croisic 

, , 

'876 

'492 

1466 

*963 

"786 

^ontasval 

Balxowet 

V» 

46 

489 

496 

203 

268 

'ontorson   .- 

^ 

** 

'i28 

899 

IKaoulas      - 

,, 

,, 

.. 

.« 

.• 

110 

'ontrieux 

462 

'612 

i',ii4 

956 

849 

Dieppe     -      -       - 

82,180 

86.404 

4A,m 

40346 

96,031 

88326 

tot  L'Abbe 

276 

640 

617 

897 

402 

I>man 

ISO 

•  •    ' 

260 

.« 

•  • 

•  . 

Pomic        -           - 

135 

176 

480 

806 

Pooarnenes-  - 
Dndair 

••    ■ 

m 

•• 

65 
1,726 

•• 

Portrau-Bessin 
PorD  Baa       - 

246 

'860 
80 

^ 

2,407 
68 

3,866 

Puelaio 
BuBlurk 
Dulette        . 

'888 

•  •    • 

6389 

•  • 

•  • 

26 

'240 

690 
-  290 

-  loo 

'900 

486 

Port  DeisaUe 
'ort  Launnay 
Port  Louis       -       . 

.- 

680 

;;  ; 

78 

*782 

48 

1,448 

500 

iSSL-  .•   :: 

,, .  I 

^ 

"68 

•  rf 

22 
96 

i. 

PortVendxe 
Pouliguen      -       - 

*890 

'877 

1389 

'*909 

*860 

'117 

904 

271 

83 

1.409 

Uu 

.,    >■ 

'iea 

•  •    • 

•  f 

'     846 

'im 

(^uiberonBi^r        r 

62 

721 

441 

260 

852 

Oranvffle  -           ^-i 

276 

1.97ft 

8,181 

8.414 

18^4tf 

14375 

4  nUlebceuT .  •         r 

120 

148 

8.72ft 

4a6a 

4607.. 

8,624 

8311 

wn 

C  ulmper   ..•        , 

'382 

'804 

'753 

1348 

^    948 

QranrelinflS"   - 

•  .    • 

•  •        i 

•  r 

861 

464 

(  uimpule  .  r          « 

430 

Onijayas 

,, 

». 

•  • 

•-^«. 

158 

Bedon         •         f 

4328! 

1346 

1^45& 

190 

*670 

*619 

Harfleur 
Havre 

4(ti79 

6i632 

2^.927 

4iil6 

300 
114362 

16,130 
102333 

Begneville.     .      ♦' 
i^oheBsriiard      v. 

6368 

7,96L 

17368 

10433 
348 

^.692 
418 

Hennebont     - 

I. 

849 

:,052 

^340 

6329 

232s 

'120 

'299 

i  '186 

HonfleUr      •    '     • 

M8S 

6^689 

18319 

d396 

26.448 

2496 

BoQhouo  .,.      ;. 

•  •  . 

•  • 

b479 

r       *! 

3C 

2 
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00 
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APPICNDIX  to  THB   BEPOBT  OF  COMMITTEE  E. 
No.  4. — Export  of  Goal  from  the  Wbbtkbm  Ports— «oiilJMt«d. 


Name  of 

Name  of 

CtonntryandPortto 
which  exported. 

1858. 

i8Ga 

1808. 

1864. 

1867. 

186a 

Country  and  Port  to 
which  exported. 

1868. 

i8oa 

1808. 

1804. 

1867. 

1806. 

FRjuro-Hxm^. 

Tons. 

Tons. 

Tons. 

Tons, 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

fiochfort 

4,015 

3,624 

7,515 

6,664 

5,673 

6.661 

NOBWAY. 

Boscof 

184 

385 

204 

63 

90 

181 

Bouen    .        -        - 

19.056 

10,004 

10A57 

6,000 

86,858 

31.186 

Aalesund      - 

698 

.. 

.• 

.. 

76 

,, 

IS!S    '-■     : 

., 

270 

282 

614 

Aasgaardstram 

.. 

60 

•  • 

.. 

•  • 

., 

"94 

827 

260 

1.363 

/Jtomnuurd  - 

.. 

169 

.. 

.. 

.. 

.. 

Sables  d'Olonne      - 

*il5 

453 

593 

1,043 

2.617 

1.424 

Arendhal 

.. 

616 

.. 

.. 

.• 

lis 

St.  Andre-de-Gabrac 

175 

830 

5^ 

.. 

100 

1.720 

2JS35 

StBrieox      - 

1^84 

1,999 

1,778 

8^189 

2.544 

2;484 

Bodoe 

.. 

3.992 

•  . 

•  > 

•  • 

,.' 

St.  Croix     - 

238 

Brevig 
Christiania  - 

.. 

442 

. 

.. 

•  • 

181 

St  Gcrmaina 

196 

'255 

*i56 

"75 

.. 

26.551 

.. 

.. 

480 

9Q 

8t.Germaixu-sar-Ay< 

J 

'290 

,. 

Christiansand 

., 

3,562 

.. 

170 

781 

400 

St.  GiUes       - 

432 

'i39 

881 

'566 

Christiansund 

90 

844 

.. 

•  • 

084 

im 

St.  Louis     - 

'247 

ijm 

Dram 

,.' 

1.238 

.. 

.. 

.. 

St  Male          -       - 

ii6s9 

7,974 

18,837 

25,212 

36^948 

43'.860 

Drammen 

.. 

2.031 

. . 

.. 

160 

'ess 

St.Naaaire   - 

5,684 

12.785 

27,991 

51,093 

133,366 

144.499 

Drontheim  • 

684 

1,877 

850 

880 

485 

eoo 

St.  Senran    - 

87 

66 

782 

753 

672 

602 

Bgersund 
Flekkifiord  - 

.. 

71 

115 

•  • 

410 

.. 

St.Vaa8t      - 

230 

165 

342 

400 

805 

1.180 

.. 

470 

•  . 

••■ 

*■ 

.. 

St.  Valery       - 

2,174 

1.919 

Prederickshald       - 

.. 

3462 

,. 

.• 

•  • 

., 

St.  Valery-en-Oaux 

ll748 

"90 

'sio 

Fredericksvoem      - 

.. 

616 

.. 

120 

.. 

•• 

St.yalei7-suiwSomm< 

)        193 

^^ 

, , 

'248 

Frydenhand  - 

•  . 

.. 

•  • 

58 

■  • 

.. 

Salon       ... 

'646 

,, 

, 

Hammerfest 

.. 

8,839 

.. 

.. 

.. 

,, 

Setques 
Toulon 

280 

Holmstadt  - 

,, 

853 

.. 

»• 

.. 

,. 

'iss 

'687 

'S66 

2^019 

263 

Holmstrand    - 

,, 

686 

.. 

.. 

.• 

,. 

Trepiier 

"215 

737 

962 

227 

1.302 

784 

Hovig 

.. 

240 

>. 

•  . 

•  . 

ess 

Treport 

115 

327 

166 

951 

823 

1.255 

Horten 

•  • 

190 

•  • 

•  • 

•  • 

.. 

TrouviUe     - 

447 

829 

8,314 

17.605 

Langesund  - 

•  • 

107 

•  • 

•  • 

•  « 

.. 

Vannes 

'2O6 

'245 

586 

603 

743 

418 

Lourrig 

100 

812 

•  • 

•^ 

•  • 

2tt 

VilleiyBu 

120 

70 

, , 

Mandhal       - 

.. 

>S 

•  * 

62 

•  • 

S04 

Viriers 

86 

^, 

, , 

Molde 

.. 

•  . 

80 

>• 

,. 

Moss 

,, 

470 

.. 

.. 

.. 

DUNMABKandthe 
DUOHXES. 

Oster  Bisoer 

Sandifjord 
Skien 

•  • 

181 

264 
213 

■  • 
•  • 

•  • 

'iso 

lee 

AalboTK 
Aaroeskoi^ng 

1,201 

872 

^^ 

^, 

1,059 

1,097 

Stayanger    - 

,. 

1S7 

87 

•  * 

.. 

m 

^^ 

^, 

136 

Tonsberg 

.. 

1.883 

•  • 

■• 

.. 

'248 

^^ 

, , 

Tromsoe 

,, 

^ 

.. 

•  ■ 

•. 

,, 

AarhuQs 

'948 

'593 

583 

^, 

, 

720 

Wadsoe 

«• 

898 

.. 

■  • 

■• 

Altona 

568 

25 

Wardoe       - 

,, 

876 

•  • 

,. 

.. 

,. 

Apenrade 

\] 

*iio 

'S68 

,, 

210 

.. 

.. 

.. 

.. 

,, 

Amies 

^^ 

.. 

"34 

^ , 

,. 

Assens 

'270 

^^ 

Baodholm      -       . 

"* 

225 

*i60 

8WBDBK. 

Bogense 

*286 

^^ 

'100 

294 

Oamellas 

145 

\ 

^, 

Ahus 

,, 

,, 

,, 

ISO 

•. 

,. 

Cappein 

" 

'222 

Gottenborg 

,, 

1,031 

185 

•    1.191 

548 

448 

Copenhagen 

61S25 

7^12 

12,746 
£16 

20'i20 

17,746 

17,604 

Gustaf^boig   -       - 
Helsingborg 

•• 

644 

128 

•• 

•  • 

•• 

'iso 

Donaroux 

'*69 

Landscrona   - 

,, 

214 

,, 

'800 

'isi 

1.1M 

Ebeltoft       - 

" 

"61 

" 

Malmo 

98 

1,062 

482 

1.150 

120 

818 

Beroesyobing 

"so 

'soi 

"97 

"86 

Norko|>ing  - 

'860 

,. 

.. 

.. 

.. 

Elsinore       • 

1,186 

746 

1«024 

1,411 

1,356 

650 

StoSffiSSi'  -          - 

,. 

.. 

•  • 

119 

.• 

.. 

186 

2.446 

5,288 

2,040 

1,106 

.. 

98B 

FsaboiK       - 

*i84 

627 

'836 

*606 

9S4 

*858 

Stora 

22 

470 

710 

40* 

Janoe 

517 

184 

635 

92 

180 

Other  Ports     -      - 

'961 

,, 

,, 

,, 

.. 

.. 

Faroe 

^^ 

284 

, , 

Faxo- 

^^ 

'S60 

150 

Fehmem 

'130 

'249 

128 

BUBSU. 

FlensborjK    - 

'782 

*582 

3,227 

2.987 

6,136 

6^08 

Frederim 

1.105 

1,229 

2,085 

1,497 

1,168 

1,874 

Abo 

,, 

., 

•  • 

.. 

270 

145 

Frederikshaven      • 

817 

240 

320 

646 

1,454 

Archangel    - 

,, 

,, 

,, 

.. 

200 

468 

Fredericksnnd 

ISO 

Batoum 

,, 

1,382 

,  ^ 

1.960 

2,586 

., 

Frederiokiroork     - 

^^ 

^^ 

180 

Bolderaa      - 

,, 

,, 

9«0 

Garrucha 

1,118 

1,745 

;. 

Crimea 

,, 

l'i48 

,, 

,, 

,, 

Gottorp 

"86 

^^ 

Cronstadt       . 

19,313 

2^842 

16.440 

16,444 

lO^iss 

Grennaae 

*i45 

i47 

^^ 

Dahlsbruk    - 

,, 

,. 

., 

.. 

100 

Hadersleben  •       . 

**9« 

"70 

'816 

Helsingfors     •       - 

,, 

, , 

,, 

16 

884 

., 

Haderatev    - 

^ 

309 

Kertch 

, , 

8,485 

.. 

4,116 

1«10S 

., 

Helingenhafen 

'237 

*272 

'226 

'782 

Libaw      -       -       - 

,, 

, , 

,, 

449 

Hielsminde  - 

*' 

.•    ■ 

*495 

467 

Narva 

136 

, , 

, , 

,, 

,. 

S81 

Hobroe 

"52 

Odessa 

7;si9 

19,966 

12,864 

23,818 

S1.600 

15j»l 

^^ 

'il6 

'3I8 

Pomau           -      - 

,, 

120 

,. 

,, 

Holbeck 

"65 

285 

860 

Poti 

,, 

,, 

117 

,, 

,, 

Hondeklife  - 

'iso 

1,574 

200 

Bevel 

143 

, , 

,, 

.. 

,, 

.. 

Horaens 

'sis 

'222 

'ios 

375 

134 

, , 

BiRaviok    '  -        - 

8,636 

722 

2307 

2,650 

ifie& 

7,800 

Howacht 

84 

154 

,, 

, , 

,, 

4t(7 

KaUundboig  •       • 

** 

"50 

132 

2,881 

206 

*287 

1I248 

1.883 

6345 

'168 

'200 

662 

1,148 

Sebastopol   - 

8»241 

3,331 

Karrebecksminde  - 

'464 

'590 

195 

467 

156 

Uleaborg 

•  • 

,, 

,, 

*290 

Kastrup 

Kiel       -        •        - 

1^79 

1,481 

'4I6 
568 

1^26 

Wiborg       . 
Other  Ports     -       - 

'772 

., 

•• 

•• 

•• 

t>2 

,, 

'io6 

, , 

,, 

Kolding           -       . 

:• 

439 

117 

'i06 
410 

*290 

"90 

•• 

AU8TBIA. 

Korsoer 

ijm 

2,141 

2,640 

2,316 

3,453 

1.997 

Lokkea 

106 

Fiume 

390 

660 

,, 

,, 

,. 

.. 

MarstaU          -       - 

"90 

'173 

^^ 

Gravosa 

964 

,, 

,, 

,, 

,, 

MiddlefiOirt- 

'isi 

299 

308 

Hrano       - 

880 

670 

,, 

,, 

,, 

Mullerup     • 

460 

672 

146 

'660 

, , 

PoU 

'400 

W71 

6,346 

,, 

,, 

Nakskov 

"60 

360 

., 

Bagusa 

,. 

,, 

'808 

1.688 

004 

734 

Nestord       - 

'129 

^^ 

,, 

Trieste 

13,441 

17,718 

14,796 

23,820 

82,804 

4U7« 

Nihe      -        -      - 

^^ 

'86 

Venice 

241198 

18,015 

12.581 

10,572 

8,M2 

NivMBaya- 

^^ 

'556 

^^ 

^^ 

210 

Other  Ports    -      - 

481 

, , 

,, 

,, 

Nordborg 

,^ 

,^ 

'ii2 

Novaarsiard  - 

i48 

^^ 

, 

Nyborg^    - 

'S88 

406 

'150 

'796 

'S98 

'659 

GBBMANY. 

gyekjobing    -       - 

699 

75 

588 

62 

90 

Nysted 
Odense 

90 

186 

^^ 

Bosserup         -      - 

, , 

, , 

, , 

,, 

106 

,, 

'72s 

'173 

845 

808 

'ioo 

, 

Brake 

230 

266 

127 

,, 

,, 

,. 

Banden    - 

117 

170 

584 

86 

828 

457 

Bremen 

3,717 

2^005 

,, 

,, 

.. 

BendsboTg      -      - 

524 

Bumerhafen    - 

6^788 

711 

,  ^ 

, , 

,^ 

-  ,, 

Boeekilde       -       * 

*88S 

'543 

'806 

'127 

216 

Emden 

548 

,, 

, , 

,, 

Borrig        -            • 

224 

200 

'i7» 

>• 

Hamburg     - 

19.499 

H714 

22^087 

12,015 

89,M6 

90i88 

Budkjobing    ■ 

*io8 

96 

508 

188 

,, 

80 

Harburg 

1.604 

202 

477 

,, 

., 

isis?^  "-  ' 

180 

190 

808 

810 

Lubeck 

4^ 

4320 

3,304 

8.028 

2,*777 

2J13 

,, 

,, 

74 

Neustadt 

738 

186 

80t 

1.158 

8S2 

fikjelsker     - 

588 

822 

,, 

'279 

*618 

220 

*147 

,, 

,, 

., 

800 

'849 

807 

1,266 

940 

Bostook       - 

, 

,, 

, , 

760 

,, 

Stege 

,, 

HI 

•   105 

Bostock   -      -       - 

110 

,, 

'988 

878 

•  • 

6;at5 

gjendbprg      -,      - 

134 

'446 

1.978 

1*,499 

8.960 

Tnvemmide 

,, 

, , 

700 

, , 

Thisted 

684 

,^ 

Wismar  • 

,, 

,, 

,, 

160 

400 

iiso 

Tonning 

*i99 

,, 

,, 

•  • 

^^ 

Other  Ports - 

466 

^^ 

•  • 

•  • 

•  • 

wSSSSr . "    I 

'ttO 
181 

•• 

•• 

•• 

Wdle      • 

*i84 

144 

'871 

*ioo 

'848 

SSMr.  : 

ife 

'tu 

•  * 
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Nuneof 

Name  of 

1 

OoontiTMidlVirttc 
whioh  exported. 

1868. 

uea 

1888. 

188i. 

1887. 

1888. 

Country  and  Port  to    1858. 
which  exported. 

i8ea 

1868. 

1864. 

1867. 

186a 

PEUSBLL 

Tons. 

Tons. 

Tons. 

Tona. 

Tons. 

Tons. 

MBBITER- 

Tons. 

Tods. 

Tons. 

Tooa 

Tons. 

Tons. 

Burg 
Dsntaie 

,, 

,. 

190 

., 

., 

,, 

BANBAN  8BA. 

1.480 

2,189 

1382 

4,193 

6,417 

3,007 

K<»ii«8b6rK      -       - 

603 

1.171 

288 

416 

1.706 

286 

Ajaccio         - 

.. 

616 

880 

270 

692 

540 

LiBsa- 

.. 

1.019 

.. 

.. 

.. 

,, 

Bastia 

220 

1483 

985 

601 

178 

Memel      -*     -       - 
NewFainrater       - 

560 

•• 

780 

1.222 

*610 

860 

Cagliari 
CbTos  (Corsica) 

760 

2.170 
1.184 

6.187 

10^669 

2.690 

6.059 

PiU»tt 

'm 

,, 

,, 

'soo 

,, 

i060 

Candia 

. . 

.,  . 

'640 

** 

Steitin     -      - 

lass 

8,755 

2,005 

719 

2.254 

2301 

Catania      - 

.       1.477 

2.012 

1,171 

2776 

2454 

i^022 

Stralsund      - 

518 

418 

888 

1348 

1,014 

Corfti 

.       7322 

5.121 

18389 

25.171 

16324 

15.098 

2.564 

4.038 

2398 

4»177 

8,0I» 

4.056 

Corsica 

,, 

170 

Wolgwt 

., 

220 

280 

Fano 

•        .  • 

66 

, 

^^ 

78 

Gibraltar       . 

.     28379 

48,141 

48.727 

64!s47 

76371 

78.146 

Girgenti 

210 

288 

1,107 

HOTiTiAND. 

Ivica  - 
Licata  (Sicily) 

; 

940 

*666 

*264 

Amsterdam     - 

123 

., 

., 

12 

652 

Maddalena      .       • 

■        .  • 

,, 

300 

*' 

Doidfc    -       - 

20O 

687 

'933 

790 

1.297 

4M 

Malta 

80396 

9^697 

8l',741 

106.138 

110,910 

81.070 

Groningen    - 

.. 

125 

,, 

.. 

.. 

,, 

Marsala          -        . 

540 

260 

1322 

HttUevoetoluys 

,, 

,. 

., 

100 

,. 

,, 

Measina 

liios 

8300 

7.786 

18.624 

6370 

141^481 

Middlebiirg     -       - 

123 

386 

280 

,, 

170 

430 

MUazso 

., 

821 

NieweDiep- 

,. 

,, 

,. 

., 

,, 

163 

Palma  (Majorca)     • 

4376 

3;4e6 

4^467 

6,646 

6321 

3,683 

Boiterdam 

1.M5 

2.083 

200 

725 

988 

458 

Palermo       - 

5.986 

0308 

7.671 

14388 

17,068 

18.885 

Schiedam       - 

, , 

, , 

10 

,. 

,, 

, , 

Porto  Perrafo 

.. 

, , 

,, 

«60 

Zierickiee       -      • 

•• 

•• 

• 

•• 

200 

Port  Mahon  - 
Bousna 
Sicily    .       . 

828 

1.636 
215 
800 

2,947 
'168 

1,179 

8380 

8*604 

BBLOIUH. 

Syracuse 
Terranora 

•• 

'460 
60 

'840 

i762 

Antwerp 

320 

160 

,, 

,, 

770 

Topacahna 

,, 

, , 

^^ 

156 

*" 

Brngee 
Ohent 

ijm 

2.597 

•• 

784 
45 

997 

'soo 

Trapani  (Sicily)      - 
Tumini 

•• 

•• 

•• 

1308 

•• 

'300 

Ostend     -       -       - 

809 

'i50 

,, 

219 

'665 

"85 

Zante 

, , 

'790 

11686 

1*387 

2.864 

PhimpTiUe       -      - 

•• 

•• 

•• 

820 

607 

Other  Forts  - 

026 

•• 

•• 

SPAIN. 

GREECE. 

Adra     -       - 

,, 

1370 

507 

190 

,, 

,, 

AloudiA    -      -       - 

,. 

.. 

1.129 

1.152 

Athena 

2365 

7i468 

4.868 

682 

1.606 

2.761 

Alftgua 

,. 

,, 

*i40 

166 

,, 

,, 

Carlo  Forte  - 

,.  • 

180 

1,116 

1377 

Algesiraa  -       -       - 

., 

1,120 

798 

.. 

,, 

148 

Chalcris 

,, 

676 

, , 

Alicaute 

4^788 

44349 

27.909 

80.896 

16;068 

7,427 

Patras      -      - 

462 

600 

1.070 

^^ 

8,006 

Almeira 

1.475 

482 

, . 

Pirnas 

,, 

, , 

,, 

840 

1364 

Barcelona 

eo^Mi 

73375 

61.800 

6^352 

70.997 

93,091 

Speczia 

, , 

, , 

6327 

2361 

626 

1,000 

Bilboa 

792 

4.191 

4,659 

13396 

7,236 

8,(KKt 

Syra 

6.047 

7.715 

8,640 

10,636 

14370 

17,283 

Cadiz       -        •       . 

13.624 

33382 

57.740 

51360 

43.097 

48,801 

Oarril 

, , 

814 

624 

, , 

,. 

Carthagena    - 

Si52 

4.088 

4s942 

5.742 

8.981 

12.774 

TURKEY. 

Corunna 

1.388 

2,721 

2348 

8300 

1351 

1387 

Denis 

610 

544 

614 

662 

467 

Alexandretta 

,, 

3.113 

2.118 

1367 

8,146 

1,937 

Perrol       -       -       - 

2J89 

2380 

818 

2,442 

484 

2,658 

Beyrout 

4384 

8,674 

2367 

4.046 

6.419 

5,651 

,, 

288 

BuMsorah 

, , 

578 

W 

HueWa 

,, 

,, 

290 

,, 

'iio 

l.i83 

Constantinople 

44^882 

56.022 

89366 

60.048 

84366 

78380 

Inn       . 

,, 

,, 

619 

•  . 

,. 

Dardanelles 

. . 

.. 

584 

2.^ 

Malaga 

7.281 

7.450 

6378 

•»^ 

9.402 

10,461 

Galatz 

1.681 

1,464 

M17 

Hm 

8366 

18,746 

Metaro             -       - 

2.226 

966 

2,704 

2.632 

8,097 

8,164 

Gallipoli       - 
Ibrail 

,. 

,. 

510 

606 

Hotril     .       - 

140 

,. 

,, 

., 

,, 

,, 

960 

'266 

Palamoa 

,^ 

824 

604 

'487 

'400 

Kaya  (Palestine)    - 

204 

, , 

,, 

Pasaues 

POTtSul 

•• 

'557 

80 
795 

602 
160 

'854 
70 

Kusten^ji       - 
Bagusa 

ii28 

652 
886 

1,448 
2387 

8*007 

'447 
2327 

'622 
2.18L 

Boquetaa  - 

, , 

*250 

, . 

,, 

, , 

Rhodes       - 

520 

782 

508 

906 

Bosaa 

,  ^ 

284 

215 

.. 

'221 

Salonica 

1.500 

1383 

1337 

4,460 

1,746 

1,671 

San  Carlos  de  Bapi- 

Savonia 

626 

'400 

ter  -          -         . 

^, 

, , 

145 

.. 

185 

417 

Sinope 

1,688 

l',256 

,, 

1345 

608 

1.161 

San  Felix  Quixole«. 

,, 

, , 

144 

., 

Socca       -       - 

, , 

180 

San  Sebaa^n  -       - 

2^961 

8,740 

9.506 

*452 

'497 

Smyrna 
Suda 

161585 

16,104 

18.066 

26.209 

17.646 

Santander 

^ 

4,164 

6,985 

8495 

2331 

1313 

,, 

., 

.. 

. , 

814 

803 

SeTiUe 

7.002 

10.226 

7370 

18300 

15,941 

Sulina      - 

,, 

480 

6,240 

,, 

268 

8,196 

Sitjes       -       - 

201 

,. 

Toulscha 

, , 

, , 

290 

Tarraxona     • 
Coronil     - 

5^982 

^418 

8338 

10,069 

10.663 

8.915 
1,226 

Trebiaonde    - 
Varna       -       -       • 

2.162 

2.640 

1316 

1396 
410 

2306 

2.789 

Valencia 

i036 

'072 

'720 

*-^ 

2.962 

440 

Other  Ports 

'053 

, , 

, , 

,, 

TifiaNuera"         - 

3.479 

1,642 

4319 

MS 

5365 

., 

5382 

4368 

3.165 

8,707 

5,877 

., 

YUla-Nueva-Geltra 

4S4 

, , 

AFRICA. 

Yillaricofl 

^^ 

1.069 

, , 

,, 

, , 

, , 

Zomaya 

.. 

, , 

861 

, . 

.. 

Alexandria     - 

,, 

40,798 

68.374 

71,288 

Y1.667 

68.488 

Other  Porta     -       - 

2.079 

, , 

., 

.. 

, , 

Algiers         - 

., 

.7,788 

8,067 

6402 

14.077 

12.989 

Algoa  Bay 
Banana  Islands 

,, 

,, 

430 

573 

819 

, , 

,, 

,  ^ 

2,140 

1,617 

PORTUGAL. 

Bathurst   (R.  Gam. 
bia)      -       -        . 

804 

463 

Aveiro  - 

,, 

78 

1.084 

977 

814 

708 

Bona 

, , 

, , 

469 

,, 

1,385 

2^989 

Ligbon 

12'.80$ 

27.993 

27,100 

27,960 

48,825 

47,671 

Cape  de  Verds 

. , 

12.631 

25.071 

29,120 

62.601 

31,607 

Oporto      • 

502 

637 

488 

2,690 

,, 

456 

Cape  of  Good  Hope 

, , 

12,726 

16,266 

27,417 

45,060 

20,460 

Pomeran 

• 

,, 

845 

1,478 

630 

500 

Cape  Town     - 

.. 

1,400 

., 

480 

Saint  Ubes 

1      •• 

,, 

., 

., 

640 

290 

Dacar 

,, 

,, 

., 

, , 

7,743 

6,142 

Yiana 

1 

16 

,, 

, , 

, , 

Chefamias    - 

.. 

, , 

690 

"m 

•• 

•• 

•• 

V 

Fernando  Po 
Jellia  Coffee    •       • 
Lagos       -       -       - 

.' 

4.424 

2,i27 
'229 

5,129 

'i 

1.656 

2.239 

687 

1,002 
883 
226 

ITALY. 

Mas-fil.Kebin 
Mayotta       - 

•• 

'621 

800 

Anoona 

2.236 

2316 

19379 

19.434 

22.932 

13,145 

Mogadore 

, , 

, 

'614 

'i57 

Biri 

,, 

1318 

5,805 

6370 

Mozambigue 
NossiBeMadagasoa 

, , 

'620 

1.139 

490 

300 

^^ 

Brindlfll  .       -       • 

^^ 

^^ 

672 

3,269 

11,622 

17.752 

X 

121 

^ 

467 

1310 

,, 

,, 

Oran 

, , 

3.267 

2,523 

1.986 

6,128 

5^044 

Clvita  Yecohia 

4.705 

3.430. 

6,072 

8.060 

1.757 

1,262 

PhUIipviUe    - 
Port  Elizabeth 

,, 

, , 

,, 

215 

458 

QaeU    • 

, , 

583 

, , 

,, 

,. 

,  ^ 

, , 

'sso 

Genoa 

8:209 

51,096 

92.686 

119.088 

69.925 

77352 

Port  Grande 

,, 

, , 

,, 

2.129 

II 

]] 

CamoffU 

., 

,. 

,, 

399 

Port  Natal    - 

,, 

,, 

74 

60 

, , 

^ 

Leghorn 

'827 

i006 

5.030 

4322 

9.112 

20.053 

Port  Said  (Egypt). 

., 

., 

1,294 

1,706 

82.871 

78^658 

Hanftedonia 

,, 

^, 

,, 

2.107 

,. 

.. 

Saffl 

, , 

,, 

,, 

, 

146 

Morfetta      • 

,, 

,^ 

, , 

275 

456 

Sierra  Leone 

^  ^ 

1387 

'863 

4,077 

2,378 

386 

Naples     .       -       . 

2.909 

7i61 

17314 

83^482 

27316 

31.900 

Simon's  Bay    - 

,, 

899 

1334 

6.288 

Nice  . 

985 

,, 

8377 

1.768 

Storah 

., 

'26O 

444 

913 

^^ 

Niaita 

,, 

,, 

, , 

292 

St.  Paul  de  Loando 

,, 

4,247 

8,002 

8345 

*859 

1.480 

Pertoaola 

,, 

,, 

404 

,, 

1.528 

*212 

Suez 

,. 

, , 

1.200 

Peacaia 

,, 

^^ 

,, 

,, 

222 

Table  Bay        -       ■ 

, , 

1,792 

1.696 

8.140 

,^ 

.1,068 

Port  Maurice 

,, 

,. 

,, 

•      180 

l'.614 

944 

Tetuan  - 

,, 

850 

Salerno       - 

^, 

^^ 

,, 

840 

140 

Tunis 

,, 

4,065 

1352 

i765 

8328 

1,938 

Savonia   - 

,, 

^^ 

,, 

,, 

602 

,. 

Zanzibar      •          • 

,, 

1379 

1381 

;• 

•• 

*788 

2,796 

•• 

'875 

Other  Ports     -      . 

rzjna 

•• 

•• 

- 

Tttdm   •       •        • 

•• 

1:009 
•  • 

'iao 

•  « 

Uml 

tiioo 

3C 

)  3 
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APPBNl>rX   ro   THE  ftBPORT   OF   OOlO^^rlFBlfi  Bf- 
No.  4.— BxpoKT  of  Coal  from  the  Whstbrn  Poim — emUimted, 


Namoof 

Oountry  and  Port  to 

which  exported. 

1806. 

186a 

1862. 

1864. 

1867. 

1868. 

Coontr^ud^mrt  J  1868. 
which  exported. 

1860. 

•    ■  • 

1868. 

1864. 

1887. 

i8ea 

Tons. 

Tons. 

Tons. 

Tons. 

Itons. 

Tons. 

• 

Tods. 

Tona. 

Tona. 

Tona. 

Tona. 

Tona. 

AU8TBALIA. 

NOBTH  AMERICA. 

Bklng  Qeoi^'s  Land 

4^027 

2,4« 

, . 

1.486 

, , 

,, 

^, 

^, 

876 

,, 

.. 

Xelboiime 

^, 

840 

1.250 

1A55 

.. 

Baltimora       -       - 

.. 

,. 

,, 

,, 

6il 

,, 

King  George's  Sound 

,. 

.. 

.. 

t^ 

Bathunt  (N.B.)     - 

.. 

4178 

816 

669 

.. 

,. 

Port  Torrea   - 

,, 

'871 

'683 

1«61S 

sao 

1370 

BeUie     - 

.. 

.. 

82 

'    ., 

.. 

,, 

OtherPorte   - 

, , 

3,704 

1.780 

,, 

., 

Boston  (TI.S.) 

.. 

,, 

6A<6 

9.487 

,, 

,, 

6^1 

,, 

.. 

i;095 

Charleston      -       - 

.. 

4C0 

168 

, , 

Charlotte  Town      - 

,. 

644 

*il6 

,. 

,, 

,, 

Forleanz 

,, 

100 

•• 

^^ 

Gaapd 

,, 

196 

, 

*i4i 

Halifkz  (N.S.) 
Harbor  Grace 

.. 

1.728 

12,687 

8,482 

iiTi 

73» 

BlBT  INDIES. 

.• 

464 

609 

SIS 

Montreal 

.. 

,, 

460 

i718 

8S4 

1,S89 

Newfoundland 

,, 

463 

120 

897 

861 

Aden       .       .       • 

W79 

6,166 

3,001 

86,780 

2438S 

New  Orleans  (UA) 
New  York  (TI.B.)     - 
Portland  (t.S.)      - 

,, 

, 

WSO 

Aman  River    • 

740 

,. 

, , 

.. 

li288 

46.118 

6M77 

10383 

8388 

Amoir       -       -       - 

'461 

.. 

., 

,, 

.. 

8.094 

8368 

8392 

5329 

Anger       -       -       • 
Arachat 

784 

"86 

•• 

2.801 

Quebec 
Port  Stanley 

•• 

19.184 

19.4W 

25^180 

86381 

»314 

S2B 

Bangkok 

,, 

916 

., 

,, 

St.  Catherine's 

,, 

'934 

,, 

'7I6 

S35« 

6,496 

Bassein 
Baasilan 

WO 

•• 

•• 

747 

St.  John's  (N.P.)    - 
St.  John's  (N3.)    - 

660 
690 

676 

781 

474 
465 

978 

6,001 

Batavia 

600 

'640 

2*379 

'812 

San  Francisco 

,, 

6,124 

8.162 

4397 

1300 

1388 

Bombay 

iioi 

3.665 

2374 

24,666 

19,462    . 

Savannah 

.. 

922 

Calcutta 

9*468 

64tt8 

7,168 

16,757 

2327 

Vancouver's  Island 

,. 

,, 

1*388 

,^ 

,, 

•• 

Ceylon       -       -     - 

6M 

660 

,. 

090 

Other  Ports     -       - 

29391 

,, 

., 

,, 

Chufbo          -    , 

:: 

.. 

.. 

ii46 

Ull 

Cochlh 

,, 

500 

, , 

680 

Coeonada 

.• 

., 

2.624 

1.498 

SOUTH  AMERICA, 

Colombo 

., 

., 

1.046 

1340 

Hong  Kong     • 
Japan       .       -       - 

50371 

88.264 

19.684 

620 

42380 

Acapuloo 

•• 

8322 
602 

•• 

•• 

8317 

Kurracfaee 

^, 

'980 

iioo 

, , 

, , 

*847 

AsphiwaU      . 
Bahia     - 

, , 

610 

'482 

8326 

itfS 

Madras 

60^7 

1.520 

1.090 

1.688 

406 

24^947 

19308 

20388 

273BS 

36348 

Manilla 

4^684 

16.152 

8,486 

6.666 

Berbice      - 

, , 

,, 

896 

U44 

Mauritius 

Im 

8.066 

12394 

:26377 

16311 

BuMioeAyree 

2*389 

'8,488 

4348 

^ 

SMtt 

Houlmein 

.. 

848 

.. 

Caldera      - 

9328 

13381 

12,000 

23Bi 

Muscat 

,, 

,, 

,. 

5.421 

,, 

Callao      -       .      . 

14,968 

10379 

16348 

1737S 

24383 

Nagasaki 

, , 

,. 

m 

,. 

660 

Ceara 

670 

,, 

.. 

Negapatam    - 

78$ 

,, 

760 

540 

,, 

Chauand 

362 

,, 

,, 

,, 

,. 

Onrust 

,. 

,, 

2362 

432s 

Oobija         -'        - 

,, 

1.481 

.. 

,, 

,, 

Fanay      ... 

600 

, , 

Coquimbo 

1M41 

8,061 

7386 

6308 

9.444 

Penang 

'689 

,, 

,. 

,, 

1.097 

Curacoa 

,, 

1378 

286 

t» 

Philippine  Islands  - 
Point-de-Qslle 

., 

1.660 

,, 

Demarara 

690 

ii84 

1.194 

S396 

7396 

18,416 

12.683 

1328 

28.846 

17.780 

FrayBentoB 

,, 

668 

2.418 

Pondicherry 

683 

,, 

666 

, , 

Prontera-de-Tobasoo 

, , 

'  ,, 

'iao 

,, 

Port  Louis  (Mauri- 

Granada 

,, 

, , 

., 

,, 

va 

tius) 

680 

., 

.. 

.. 

,, 

Guayacan 

380 

, , 

,, 

1388 

Bangoon 
Saigon 

2.628 

•• 

•• 

9332 
1.100 

1,488 
506 

1^^-.   : 

•• 

'781 

8 

•• 

Seychello  Island     - 

,, 

.. 

,, 

948 

2,093 

Huasoo 

'764 

'sso 

,, 

,, 

Munsoorcottah 
Bhanghae 

13^841 

diiss 

4l',468 

842 
26,476 

Islay 
LaGuayra   • 

•• 

•• 

•• 

•• 

82 
200 

Singapore 
Sourabaya 

47A71 

20,709 

21368 

48370 

36364 

Macao 

,, 

,. 

,. 

865 

500 

,, 

3.329 

5301 

Maracaybo   • 

, , 

8.616 

,. 

,, 

Trinoomalee 

1,020 

,, 

, , 

8346 

8.494 

Maranham 

9319 

6.443 

B.468 

6.471 

MTl 

Woosang 

9.167 

,, 

,. 

Monte  Video 

16,811 

21.848 

81.097 

106,716 

160338 

YoVohama 

,, 

,. 

6393 

18^624 

Panama 

1,901 

8.605 

7S6 

8.098 

8.977 

Zclu       (PhUippine 

Para 

8.786 

1,708 

8384 

635S 

3.78D 

Islands)     - 

,, 

1.081 

,, 

^^ 

Payta          - 

1.782 

<I35 

850 

3329 

Other  Porte     ■       - 

85i2S 

•• 

•• 

•* 

•• 

Pernambuoo 
Puerto  Cabello 
Quimper 
RiodelaPlata       - 

8.008 

6,408 

6396 

in 

88 

11,469 

,, 

, 

'sso 

,. 

Rio  Grande   - 

189 

1.768 

2,061 

4li30 

113M 

WEST  INDIES. 

Bio  Grande  deSul- 
Bio  Janeiro 
River  Plate    - 

6^028 

8M12 

1.088 
4938^ 

66301 
2.125 

91^190 
541 

Antigua 

, 

677 

220 

., 

,. 

,, 

^ 

'S60 

1,916 

1«4I2 

Barbadoes     - 

, ,    ' 

1.557 

1.228 

8340 

8,407 

8,756 

Santa  Catherine      - 

'512 

Bermuda 

4,633 

18.607 

47.629 

7,331 

8.545 

Santa  Cniz     - 

"i95 

359 

, , 

'ioi 

. 

Cardenas 

1,312 

1,210 

1366 

367 

5.586 

Santos 

62 

188 

S48S 

^189 

Cienfuegos  (Cuba)  - 

6,028 

845 

1312 

1.886 

400 

TocoflUa          -       - 

,, 

1390 

Colon 

204 

3,098 

,. 

4,689 

11,488 

Valparaiso     - 

6^846 

17351 

28381 

ssiss 

46305 

Cuba       .       -       . 

18,876 

11.294 

15371 

6349 

12.049 

Vera  Crua    - 

8,178 

869 

Dominica 

638 

,. 

,, 

.. 

Waakeuham 

, , 

, , 

'S38 

Grenada 

iftoo 

3.176 

3375 

3.028 

5.647 

Other  Porta 

118.678 

^_ 

^^ 

,^ 

88-t 

380 

■  2385 

Havannah  (Cuba)  • 

26,160 

89.670 

57,422 

8S.i75 

53.800 

Hayti       -       -       - 

[\ 

,, 

690 

., 

,. 

, . 

CHANNEL 

Jamaica 

., 

6,878 

12339 

25.964 

29,761 

24.840 

ISLANDS. 

Kingston 

887 

., 

853 

.. 

2.540 

lAvand  (Jamaica)  - 

802 

,, 

,, 

,, 

Aldemey 

, , 

68 

,» 

96 

ISO 

70 

Man  7.an  ilia    - 

'isi 

,, 

,. 

,, 

., 

Guernsey 

, , 

816 

972 

•  681 

630 

460 

Maatanzas  (Cuba)  - 

3.486 

2.677 

7.655 

6,235 

7.017 

Jersey 

,^ 

8,026 

8,676 

8,889 

5,066 

6390 

Martinique     - 

248 

14,004 

23306 

38.744 

21.085 

Sark 

, , 

60 

Montserrat    - 

205 

859 

783 

,, 

220 

Other  Ports     -      - 

5309 

^^ 

,^ 

,^ 

^^ 

Nassau.  N.  P. 

11,924 

40.061 

,, 

,, 

Neuritas  (Cuba)     - 
Port  Royal 
Port-au-Prince 

.  ^ 

, , 

1345 

,, 

,, 

616 

,, 

840 

, , 

,, 

., 

ICELAND. 

^^ 

,, 

712 

2.165 

2.136 

Port-de-France  (GJa. 

)       " 

, , 

680 

724 

Reikavik    - 

,, 

,^ 

,, 

.« 

190 

■ 

Porto  Rico      - 

I'iss 

3314 

i725 

4,651 

1.969 

Skaulsvig        -       - 

,, 

,^ 

,^ 

n7 

Bague-la-Grande     - 

,, 

718 

436 

553 

Other  Ports 

,, 

J, 

, , 

,, 

,, 

40 

St.  Domingo 

, , 

,, 

4370 

,, 

.. 

St.  Prancois 

, 

,, 

216 

St.  Jago-de-Cuba    - 
St.  John's 

880 

4312 

20.711 

6327 

200 

6349 

AZORES. 

St.  Lucia 

^^ 

^, 

328 

,, 

SamtMichael's      I 

^, 

869 

2383 

929 

8,747 

S399 

St.  Martin       -       - 

, 

179 

'450 

885 

623 

,, 

660 

62 

1,094 

St.  Pierre  (Martq.)  - 

*77 

., 

, , 

Terceira       -          • 

,, 

204 

1,911 

,^ 

^_ 

St.  Thomas     - 

46,196 

42)540 

50.889 

48.128 

18.032 

Other  Porta   - 

1.782 

,, 

,, 

^, 

,^ 

St.  Vincent       -      • 

6,539 

5379 

1,056 

.    860 

1301 

Samana  Bay    • 

, , 

,, 

8,123 

,, 

,, 

8antiairo-do-0uba   - 

,, 

, , 

2.893 

714 

, . 

CANARIES. 

SonibroBO 

, , 

, , 

265 

1.423 

Trinidail       - 

993 

,, 

2,121 

, 

544 

Canary  Island 

^, 

^^ 

268 

, 

S28 

^^ 

TTinida<l.de-Cuba  - 

894 

2,789 

6.842 

266 

Palmas 

,, 

, 

1.487 

'74a 

401 

Willomstad    - 

, , 

,. 

,, 

176! 

Teneriffe 

,, 

4.138 

9487 

8.062 

6320 

7jm 

Other  Ports    - 

u£oi5 

OtherPorte 
MADEIRA.: 

896 

Fiinohal       -         • 

93tt 

6388' 

93M 

81316 

•. 

12381 
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Name  of 
CoiiatiT  mtd  Pprt  to 

1S6S.  1  iBeo. 

1803, 

1B61 

la^. 

1S08. 

General  Sctuiliuy  of  Coal  exported  from  theW^sTKHN 

Coal  FtELDa  during  the  under-meEitioned  Y^ftra* 

1 

1 

Name  of 

1 

Cotiiiti7  to  whjch 

IBIfl. 

laeo. 

1B&2. 

186i. 

18ff7. 

wm. 

U4S 

Tom. 

Tww, 

Too., 

eiported. 

&iJi*T  H^LKBTA 

Ton*. 

Tom, 

Toiii* 

Tqna* 

Totia. 

TftOiw 

• 

FWTiCV 

3B43U 

9BHjm 

507^1 

&14,mi 

m^,9m 

i>73.Ud 

Dtmaiftrk 

!B,4flT 

nm 

m^m 

il.fiie 

4£,5(£l 

iS.QiSS 

i 

Norwtiy 

2,1  la 

1.3fi4 

5AS 

i,*ae 

4v770 

7,ffia 

ASCENSION      IS- 

1 

8wed<5ii 

aj4fi 

4^3^ 

S,74& 

cimc 

!f.C»10 

4,0S7 

LAND 

E8ff 

S^ 

IM 

ew 

Mil  \    ik»(» 

EnsRiH 

MpUtt 

m;m 

58,^10 

Sa.703  '   5B,e*>rt 

«.b3S 

t 

Austria 

3.S.905 

ia,80§ 

£8JM 

is.4Sfl     sK.ino 

4l,»04 

G*Tmany     • 

S8^W 

K,HS4 

^IMd 

17/173      H33S 

lUflS 

PrysBia 

1      7,200 

ia.tm 

Q^^m 

12.WW    i+,.ia4 

U^U 

HoUand 

im 

s.Bsa 

L«a 

1h07S        B,4W 

ftSf 

Bt'lfflain 

%mB 

ijm 

1»3^        £,74a 

«» 

f 

Ptjrtiipal 

m,im 

l»»,^4 

2isitf7 

su.*u  aiLcua 

am«n 

FALKLAND       IS- 

lit^t 

2S.7a* 

39,017 

S^IUJ    *3.368 

m,Mi 

LANDS 

*■ 

,  f 

HIA 

m 

-# 

lUJv 
MedttornKwan 

47,«M 

m,m 

lia,B77 

jM»«fi  ^las^jiStt 

175JH 

Siutlny       - 

»» 

^,       ■ 

,, 

** 

SIS  1      ¥• 

i**.e«*i 

uKim 

17S,773 

lfi4,ail     a4S,Wi3 

331,3S« 

firwetif 

S.774 

ia,sw 

JUOS 

19,7-18     as.ot'vj 

i^i.irs 

Turkey 

76,838 

eisoo 

sxjrn 

lOT^ffll    m,i^.      i:tj;nt 

Ardm        - 

njm 

M,§10 

IS4,1»» 

i(MtL«   a*4,i;vi 

:^V*,58S 

AiyrtraJift 

«^1 

ID.OpI 

a,DS& 

%7m     \,^n 

O^OS 

NfiW  ZEALAND. 

EMt  liiiliw 

,  sy»3 

imjrm 

18«jO0S 

lIHte*  '  !i»^,4ft& 

»23,075 

W.at  ItKlifia 

1S2.#0ft 

iM^aao 

I3£,S3H 

SS13BS    24&^1£ 

ieB.079 

Auctliind       -         -  1 

44 

100 

■  < 

«* 

..    f    ,, 

Ntirth  Ameiira 

^Ml 

B«Aia 

1W.747 

iJKiissti  ,  satms 

^,^ 

Nflboii 

f  * 

,^ 

14HJI 

j^ 

■  ■                 1 1 

South  AniL^rit'a 

nft,fl7S    ll[Sv2m 

lfle,7iW 

imMi  !s£M5s 

4^,Gi^ 

Chanuel  Islutiib      • 

5,e09       3,010 

*^ft*7 

ioie 

fi,7a5 

n,E3D 

I(»land 

,. 

190 

isi 

Asopoi 

IpTSa          9S9  ' 

ii*B 

lilsM 

3.7^ 

;!.4,^ 

Oaoanea 

38e     kit» 

KV^wa 

sjee 

a.Kg3 

T.fioa 

Ifaiielfa 

9M^        Q.8S» 

^Mf 

n^iB  5     . . 

ia.MfT 

Asrt'Qsiou 

S85        M&J 

i!.*W 

&W  ,     tiMV 

MIQ 

St  Hi?l*a]» 

l^A&         .. 

94£ 

UI3 

^ 

*_^ 

Falklaad  Ulandi     - 
New  Kcftliyid 

Total  BxportB  - 

1'      '     "iM 

Looe 

75« 

m 

" 

l.3Sl,9«3l.73&J3«J 

t.Mit,m 

a.dBsj4rt 

^msjm 

a,UL07i 

Na5.— Export  of  Coal  from  the  SCOTCH  PORTS  to  Fobkign  Countries  from  1858  to  1868. 


Name  of 

Name  Of 

1 

Country  and  Port  t 

0    186& 

186a 

1863. 

1664. 

1867. 

1868. 

Country  and  Port  to 
which  exported. 

1868. 

1860. 

1862. 

1864. 

1867. 

1868. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

DBKMABK,  AC- 
COM^. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

F&ANOB. 

^te    ■-     : 

•• 

•• 

>• 
946 

69 
169 

•• 

•• 

Abbeville       - 

^ 

.. 

270 

.. 

.. 

.. 

Apenrade 

,, 

iio 

266 

, , 

]* 

Antebee       - 

•  • 

.. 

.. 

.. 

.. 

220 

Amies 

,. 

,, 

86 

,, 

, , 

, , 

Basse  Indre 

•  . 

•  • 

76 

.. 

.. 

., 

Assens 

106 

280 

841 

206 

,, 

176 

Bayonne 

766 

^484 

1.277 

1,846 

6i016 

4,079 

BaUmn 

186 

Benio 

•        •• 

80 

,, 

Bandholm 

1.089 

'244 

*764 

*818 

578 

712 

Blaye 

*•       ,, 

106 

.. 

,. 

.. 

680 

Bogense 

,, 

208 

741 

246 

170 

Bordeaux 

-       6^6 

18,641 

7^ 

12,664 

9,886 

9318 

Boniholm 

, , 

, , 

680 

114 

211 

BouloinM 

840 

8,888 

^^ 

1,868 

4,875 

8,776 

Callnndborff 

. . 

, , 

'29s 

Brest 

184 

,. 

401 

86 

164 

24a 

Cappeln 

.. 

129 

276 

'222 

'100 

160 

Caen 
CaUufl 

48 
60 

888 

U88 
100 

••. 

8,690 
880 

4368 
2306 

Copenhagen 

12.162 

16,164 

16388 

17.927 
266 

19,380 

18,921 

Cette 

. . 

,. 

17 

*200 

486 

Eckenforde 

,, 

'422 

*i86 

292 

*439 

846 

Charente 

-       S.804 

1,784 

2JS19 

4.861 

6,047 

im 

Ebeltoft 

, , 

106 

829 

98 

866 

103 

Oonqueffc 

61 

.. 

Eeroeal^obing 

76 

561 

62 

Cooroon      .   • 

•        ,. 

,, 

,, 

,, 

*i7i 

,, 

Ekensand 

, , 

,, 

180 

^, 

,, 

Croisset       • 

•        *• 

288 

,. 

, , 

,, 

, , 

Blsinore 

846 

1.644 

988 

2,083 

3,538 

2,217 

Draffi&k     "  - 

•       4468 
9S4 

6,288 
708 

^.S 

7,281 
1.468 

4.967 
8.048 

4368 
1.446 

Faaborg 
Fanoe 

196 

180 

^289 
196 

88 

1.968 

Bu        - 

■        •• 

810 

, . 

,, 

Faroe 

,, 

^^ 

'149 

'{20 

^^ 

Fecamp 
Granville 

■        , , 

,, 

,, 

618 

1,980 

Faro  Sound     -      - 

^^ 

140 

•        , , 

*i44 

,, 

118 

60 

66 

Faxo 

,, 

'i2i 

^, 

'290 

*680 

Gravelines 

,, 

,, 

126 

208 

806 

1.846 

Fehmerp 

, , 

"77 

'io6 

2,600 

Havre 

aa 

10 

461 

1.728 

9jm 

6.206 

Fteckeifoide 

^, 

^ 

116 

■ 

Havre-de-Ghrace 

•■      ■« 

346 

,.    • 

Flensborg 

2316 

%m 

8377 

i766 

7312 

10,417 

Honflenr 

•  •    ,. 

,. 

k. 

,, 

1.778 

Sii96 

Fohf 

^ 

^ 

,. 

99 

L'Orient       - 

.      ,, 

,. 

46 

60 

Fredericia       -       - 

'i79 

276 

'616 

413 

1.488 

8,644 

LaRochelle 

10 

820 

100 

142 

*610 

'682 

Frederickshaven     - 

2,071 

760 

757 

1.096 

667 

1.454 

Landemeau     - 

•  • 

,, 

67 

8.480 

, , 

Frederickstadt 

688 

100 

165 

827 

1.406 

Lucon 

•      •• 

'184 

146 

,, 

, , 

Fredericksund 

, , 

116 

278 

iS 

Marans 

uo 

126 

, 

, , 

, 

Fredericksvoerk      - 

^, 

^^ 

,, 

91 

259 

464 

MaraeUles      - 

eo 

81661 

^061 

6,228 

4176 

1.108 

Glnokstadt      .      . 

118 

,, 

,, 

128 

lift 

Nantce 

•       8,466 

<648 

6,128 

8,780 

6,781 

7346 

Grennaae 

^ 

^, 

196 

Palmbciuf 

186 

Hadersleben 

*27a 

'iao 

'234 

, 

^^ 

Point-anx-Herbes  • 

•  • 

, , 

,, 

*480 

,, 

Haderalev 
Helingennafen 

124 

286 

*149 

366 

Point^-de-Mer     • 

■        •• 

, , 

76 

*a77 

, 

,, 

"94 

,158 

282 

140 

Pooteraon 

,, 

,, 

,, 

,, 

888 

700 

Heslingen 

, , 

824 

., 

,^ 

Befmeville      -       • 

J , 

,, 

176 

, , 

Hielsmlnde 

,, 

^^ 

"70 

^^ 

^^ 

Boche  Barnard      • 

4  , 

, . 

,, 

,. 

'is9 

Hjarbeck       - 

, , 

^, 

"22 

,, 

Boohfort 

,, 

272 

'080 

676 

461 

.. 

Hobroe 

, , 

176 

809 

4* 

,, 

204 

Bouen 

1^128 

.    1,072 

1.881 

424 

4366 

6364 

Holbeck 

869 

184 

445 

825 

807 

770 

St.  Andke  de  Onlzac 

896 

Hohiis 

60 

140 

688 

StBriepx,     -       . 

;, 

, , 

,, 

. , 

146 

260 

Holfltein       - 

«. 

178 

'ioo 

St.  Male     '  -        . 

,, 

,, 

,, 

,, 

1,819 

2.101 

Horsens 

^296 

4^100 

6^408 

4385 

5312 

1(^251 

8t.Naz*ire 

,, 

,, 

,, 

240 

1462 

1.728 

Howacht 

, , 

,, 

,, 

146 

St.  Taast 

,, 

, , 

, , 

, , 

186 

Hoyer 

,, 

r 

,, 

^. 

68 

St.  Valejy        -       • 

,^ 

^, 

, 

, , 

464 

*616 

Hrisum 

,^ 

J. 

"56 

669 

St.Talelry-en-Otoz- 
St         Valery-tor. 

•• 

T' 

127 

•• 

•• 

Jsefjord 

'ioo 

y. 

J, 
200 

160 

139 
146 

Somme 

,, 

t  • 

88^ 

, ,' 

,, 

808 

Karrebecksminde  - 

'662 

284 

4. 

148 

St.  Felix      • 

,, 

, , 

,, 

220 

Kastrup 

2^012 

,, 

, , 

276 

St.  Jean  de  Los      - 

,, 

♦  • 

,, 

,, 

,, 

184 

Kiel            - 

'921, 

'1907 

2328 

8,661 

634/7 

Treport 

'<        •• 

'l78 

,, 

,  ,* 

, , 

^OTtiminde    -      - 
Kolding 

5a 

,, 

199 

'499 

'^1 

"25 

288 

1.419 

984 

,879 

p74 

643 

1368 

DBNMABK  and 

Korsoer 

4^888 

1^966 

8304 

8^ 

2380 

6356 

theDUCHIBS. 

1 

Lomtor 
Lokkon 

60 
1  72 

4» 

497 
206 

310 
91 

AaAwrr 
Aaroesljobing 

•• 

1,802 
210 

1.886 

1,188 

870 

4^0 

Lonstrup 
Maris^^ 

- 

r 

•;•• 

75 
116 

,, 

,, 

i. 

,. 

"78 

"74 

MafHtall       • 

,, 

,, 

t 

90 

"88 

Aarhnus       «        « 

8,886 

W68 

8,800 

8W 

16,084 

14,601 

MiddlefUurt 

.. 

178 

669 

484 

3C  4 
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APPENDIX    TO   THE   REPORT   OP   OOMMITTEE   E* 
No.  6. — Export  of  CJoal  from  the  Scotch  Portb — continued. 


Nuneof 

Name  of 

1 

Country  and  Port  to 
which  exported. 

1868. 

1800. 

1868. 

1864. 

1867. 

1868. 

Country  and  Port  to 
wliich  exported. 

1858. 

186a 

1862. 

1864. 

1867. 

1806. 

Bbiimabk,  Ac— 

contt 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Sw  HUEN— eon^. 

Tons. 

Tons. 

TOTI** 

Tons. 

Tons. 

Tons. 

Mullerup 

,, 

., 

,, 

,, 

947 

Malmo 

1.636 

1.062 

&*w 

1384 

2.136 

2.70 

Nakskov       - 

1,082 

776 

uoo 

1.482 

'886 

2,746 

Nordkjobing 

,, 

190 

Nertved 

.. 

62 

282 

223 

,, 

518 

Norkoping 

,, 

ii'i 

,, 

589 

'606 

Langore 

,, 

,, 

., 

,. 

106 

Oscarhamn 

'  ^ 

., 

, , 

,, 

75 

Nexoe 

.. 

., 

,, 

,, 

,, 

115 

Sodertelge       - 
Stockho^    - 

,, 

,, 

280 

., 

l. 

Nibe 

., 

,, 

110 

. . 

, , 

170 

1.750 

6389 

sjm 

5,765 

8346 

8.(84 

NivaaBaya- 

,. 

,, 

.. 

,, 

959 

Sundtvail 

,, 

,, 

70U 

Novaargaard 

.. 

.. 

126 

,. 

.. 

Trelleborg     - 

,, 

,, 

,, 

.. 

754 

Nyborg 

316 

146 

476 

766 

564 

996 

Uddevalla    - 

40 

., 

, , 

694 

182 

Nyekjobing     - 
Nyst^        - 
Odense 

S12 

461 

109 

538 

, , 

1,083 

Umea 

,. 

,.     " 

im 

,. 

., 

, . 

,. 

106 

,. 

62 

, , 

, , 

Westerwick 

,, 

, , 

lA 

., 

,. 

120 

1,776 

1,666 

2320 

3379 

3366 

4,962 

Tstadt 

,, 

, , 

, , 

815 

P&blude 

,. 

, , 

154 

116 

141 

Other  Ports 

30 

,, 

, , 

,, 

., 

PnestA 

,, 

,. 

186 

857 

496 

'747 

Randera 

1,407 

1.041 

1,908 

1.608 

3.262 

3,607 

Bendsborg 

116 

601 

885 

167 

252 

488 

RUSSIA. 

Rinkjobing 

,. 

52 

,. 

,, 

,, 

Rodviahaven 

,, 

, . 

, , 

, , 

126 

Alexandrovski 

., 

,. 

jiKi 

,, 

,, 

., 

'391 

607 

962 

681 

559 

956 

Archangel 

, , 

272 

lii:.' 

196 

, , 

1 

, , 

269 

, 

385 

165 

Batoum 

, , 

,, 

,. 

.. 

1   ioffl 

Rudkjobing " 

,. 

135 

106 

68 

141 

, 

Bjomeborg 

,, 

,, 

771 

198 

1 

70 

82 

251 

361 

464 

Bolderaa       • 

, , 

,, 

1.  + 

,, 

,, 

"m 

Banisoe 

,, 

lis 

,. 

203 

, , 

228 

Cronstadt       - 

17344 

6,099 

£.969 

9385 

12374 

,   20.147 

Sazilde 

, , 

^, 

158 

114 

Helsingfors 

16 

., 

1      .. 

Saxjobing       - 
Schlekkifiord 

,, 

,. 

. 

'186 

100 

150 

Kertch 

. , 

,, 

,, 

,, 

9,73» 

, , 

'no 

Libau 

,, 

, , 

^^i^ 

806 

, 

8chle«vig        -        . 

, , 

, 

,, 

, . 

"885 

Narva 

, . 

37.1 

, , 

120 

,. 

,, 

, , 

'l20 

, , 

. , 

Odessa 

1317 

l'.091 

\i^m 

7,004 

18,789 

85353 

Sidofleld 

, , 

120 

, , 

,, 

Pomau 

, 

300 

310 

823 

••J 

Skive 

,, 

164 

, 

309 

'  82 

Revel 

1386 

,, 

,, 

., 

Sl^elaker         •       ■ 

270 

842 

'450 

'4I6 

261 

948 

Riga 

2386 

2328 

iimi 

4.012 

9326 

iM 

Skodsburg    '  - 

222 

160 

St.  Petersburgh      - 

8,486 

2324 

2,5.H7 

781 

8341 

746 

Slipshaven  - 

,, 

*288 

, , 

Sebastopol   - 

,, 

236B 

Bonderborg      - 

,, 

'195 

"75 

800 

88 

86 

Taganrog 

,. 

,, 

,, 

'596 

500 

Stege           - 

., 

627 

362 

604 

898 

1.031 

Uleaborg      - 

. , 

,, 

,, 

.. 

280 

Struer 

., 

,, 

,, 

98 

90 

Wiborar       - 
Other  Ports 

,, 

42 

,, 

166 

,, 

Btubbeckjobing      - 

,. 

54 

186 

92 

106 

236 

800 

,, 

,, 

,, 

,, 

gTanike          -       - 

,, 

,, 

,, 

120 

, , 

STondboiK 

862 

'm 

190 

783 

1314 

842 

Thisted 

., 

121 

104 

80 

581 

AUSTRIA. 

Tonning 

4,820 

2389 

866 

1368 

90 

128 

Tonningen  • 

1.200 

170 

Piume 

486 

., 

,, 

.. 

,. 

Warde 

80 

"45 

,, 

, , 

Pola 

,, 

120 

** 

,, 

., 

.. 

Weile 

'966 

705 

406 

406 

*702 

874 

Trieste 

8,149 

8.262 

7.^^-2 

4.892 

8328 

834S 

Wordingborg 

., 

150 

,, 

, , 

224 

Venice 

1.448 

978 

m 

188 

608 

1341 

Wyck 
OtW  Porta 

i877 

•' 

•  • 

•• 

93 

"  * 

GERMANY. 

NORWAY. 

Besserup      • 

,. 

.. 

„ 

. 

291 

Brake       -       -       - 

1321 

4388 

9>*S 

2^ 

'aeo 

463 

Aalesimd 

, , 

,, 

^, 

671 

96 

,, 

Bremen 

4^864 

2,982 

2m 

62 

50 

Aasgaardiitrand 

,, 

"60 

'861 

60 

, , 

Bremerhafen 

180 

721 

1390 

'ill 

220 

Altonnard  • 
Arendhal 

,, 

169 

, , 

, , 

, , 

Brunshauaon 

,, 

.. 

"sii 

,, 

,, 

616 

781 

'698 

169 

212 

Carolynenshyl 

,, 

66 

,, 

', , 

,, 

Bergen 

6',i26 

6.160 

8.446 

7340 

7317 

6.645 

Cuxhaven 

,, 

,, 

,. 

,, 

5 

Bodoe 

1,661 

2.992 

736 

2356 

840 

Elafleth 

,. 

.. 

96 

,, 

.. 

Brevig 
OtarisTiania  - 

,, 

442 

"54 

. . 

Emden 

896 

808 

'  JOS 

HO 

86 

,, 

10,422 

25,561 

22.096 

26^808 

51362 

88302 

Parge 

1.796 

•L:thH 

, , 

,, 

Ohristiansand 

6.062 

8,662 

2.927 

1k841 

«  6,054 

6.105 

Fargo 

,, 

240 

i5iJ 

, , 

,, 

,. 

OhriBtiansund 

468 

844 

648 

705 

.     212 

, , 

Geestemunde 

., 

.. 

,, 

884 

400 

Dram 

410 

1,288 

2.022 

296 

524 

1329 

Hamburg 

8,706 

7.997 

9,112 

4386 

8348 

9^68 

Drammen 

1481 

2,081 

814 

2,004 

3371 

2,824 

Hanover 

100 

15  J 

Droback 

267 

Harburg 

M56 

2398 

24;^P 

'184 

'417 

'M7 

Drontbeim 

4[S26 

1377 

'212 

1,288 

1,466 

838 

Leer           - 

174 

286 

r(l< 

,, 

876 

W 

Egersund 

71 

120 

108 

150 

430 

Lubeck 

1.817 

4,911 

■i.ir,>i 

0328 

4314 

efi» 

Fanund 

, , 

250 

Mariensiel       -       - 

67 

, , 

Vlekkiflord 

470 

,^ 

*548 

'826 

56 

Neumagen    - 
Ne^gtedt 

, , 

,, 

, , 

,, 

'in 

Frederickshold 

2^26 

8,162 

1,940 

1.290 

2.468 

2,217 

547 

358 

^■:h^ 

464 

1314 

1JS» 

Predericksvoem      - 

616 

100 

860 

Norden 

76 

68 

r^i 

120 

60 

n 

Grimstadt 

• . 

85 

"59 

"85 

Oldenburg 

., 

266 

,, 

,, 

Uammerfest 

1^022 

8389 

i082 

9365 

1334 

4322 

Papenbuig 

, , 

,, 

7'i. 

,, 

., 

.. 

Hangesund    • 

160 

207 

Rostock 

8,119 

8»788 

14.7^', 

6»176 

16398 

18378 

Holmfltadt       -      - 

*868 

*i72 

*161 

Sarsted 

,, 

,, 

,, 

120 

Holmstrand    • 

686 

486 

'i70 

426 

'420 

, , 

,, 

,, 

, , 

116 

Hovig 

240 

•  • 

Travemunde 

675 

651 

,, 

,, 

.. 

Horten 

140 

190 

16 

'880 

"666 

■996 

Varel 

477 

169 

146 

120 

M9 

JesaeQord       - 

181 

226 

111 

Wamemundfi 

820 

,, 

KjoUeQoid       •       - 
Krageroe 

•• 

'100 

'170 

680 
260 

•• 

Wischaven 
Wismar 

^184 

i426 

iiw 

^460 

7360 

305 

4367 

'io7 

, . 

Other  Ports 

226 

^ , 

Lourvig 

812 

1371 

*i4e 

'781 

913 

Loflbden       - 

110 

62 

Mandhal 

"63 

2',i62 

^409 

1,860 

2,344 

PRUSSIA. 

Molde 

813 

99 

Moss 

*448 

470 

'620 

886 

'240 

400 

Anclam 

irpit 

, , 

., 

,. 

Namsaa 

42 

110 

145 

Burg 

"96 

,  ^ 

,, 

146 

Oster  RIsoer 

'isi 

40 

'28I 

, , 

, , 

Colberg 

50 

90 

':Wi 

, , 

, , 

Pongrund 
Rosendahl   • 

78 

46 

IS 

170 

Dantzic 
Falrwater 

1382 

^ 

iKJ-.n 

11329 

UgJ 

4^880 

Sandifjord       -       - 

'264 

'191 

'566 

604 

'869 

Greifswalde 

"70 

-2:m 

*680 

670 

'960 

tSSSSSi.-    : 

•• 

•• 

'225 

25 

Konigsberg 
Lissa 

1308 

8»186 

l.U>i 

2362 

539s 

23» 

Bkien 

*218 

'480 

, , 

Momel 

1,724 

6341 

n.KW 

i606 

6.424 

93» 

Soggendahal 

,, 

,. 

, , 

, , 

90 

Pillau 

816 

791 

?L,iki 

U06 

780 

704 

Stavanger 

*616 

187 

927 

1379 

1.770 

2,718 

Stettin 

4361 

8.456 

^,^7: 

^866 

8.482 

i067 

Tonabcrg 

678 

1388 

2.096 

1362 

1361 

971 

Stralsund 

1312 

1319 

a.v^K^ 

13O6 

1.486 

6B8 

Tromaoe 

2,866 

2369 

666 

893 

3.686 

3.660 

Swinemunde    - 

2396 

1,050 

n:V'.«> 

240 

6304 

8306 

Tvedestrande 

Vardoe 

Wadaoe 

898 

'715 
428 

•. 

Wolgast 

1378 

8386 

1^  '-is 

3,781 

146 

7.065 

'* 

•• 

"  • 

'128 

1.507 

Wardoe 

, , 

'876 

,, 

HOLLAND. 

OtherPort* 

8,076 

, , 

,^ 

, , 

, , 

Amsterdam     - 

148 

619 

:^:>it 

618 

1.148 

1.063 

Dordt 

50 

BMrBDBN. 

Flushing 
Groningcn 

"80 

•• 

\ 

"84 

•• 

•• 

Atans 

,. 

,, 

280 

,, 

386 

499 

Harlinmii 

1,187 

1334 

im 

'764 

1*375 

ii56 

Oalmar 

,, 

,, 

,, 

81 

,, 

Hellevoetsluys 

660 

,, 

,. 

Oimbritshamn 

, , 

,, 

, , 

,, 

150 

, , 

Koom 

.. 

'kr> 

,, 

,, 

,, 

Bngelholm    - 
Gcttenborg 

1^244 

1.031 

'796 

8^640 

4388 

140 
6,950 

Middlebuig 
Rotterdam 

i096 

9^86 

SV9(jO 

849 
669 

1387 

43» 

Oothlam       - 

,, 

879 

882 

Zwolle 

,, 

30* 

,. 

GtutafsbuiK 

,, 

644 

im 

786 

1.674 

l'.086 

Helsingboig 

,, 

128 

190 

254 

696 

828 

214 

.. 

478 

696 
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No.  6. — ^ExpoAT  of  CoAi.  from  the  Scotch  PoRTs^confimcec}. 


Name  of 

1 

Name  of 

CuuntiT  and  Ftti  to 
wliioh  exported. 

186a 

i8oa 

1882. 

186i. 

1887. 

1888. 

Country  and  Port  tc 
which  exported. 

1868. 

188a 

188a. 

1881 

1887. 

3888. 

BBLGIUM. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

AUSTEALIA. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons, 

Antwerp 

080 

U80 

8.«7 

786 

1,300 

1,270 

Brussels 

1      " 

1,782 
164 

2,380 
236 

2,146 
114 

2.990 

6.628 

Adelaide 
Brisbane 

.. 

60 

682 
800 

361 

•  • 

•• 

Ghent 

1 

., 

,, 

66 

,, 

'472 

Uobeon's  Boy  - 

*' 

*  • 

'260 
820 

•  > 

•• 

Nieuport 
Ostend 

W66 

1.426 

'S66 

1.420 

118 
6.928 

Melbourne     • 
OtherPorts     -      - 

i868 

'546 

"50 

"60 

"80 

SPAIN. 

BAST  INDDEB. 

Alicante       - 

Almeira           -       - 

Barcelona 

BUboa 

Cadis 

Carthflgena      -       - 

Corunna 

Huehra 

Mahwa 

Motril 

Palamoa 

San  Felix  Qiiuoles- 

*4» 
2.414 

iw7 

88 

'729 
20 

8,207 

7.422 

'iio 

411 
)!03 
781 
258 
2.188 

'in 
"21 

164 

*fl06 
8L3 

1,8<)6 
863 

5^92 
186 

'S16 

1.711 

'ioi 

663 
1.097 

2^616 

*230 
390 

1,028 
367 

1,098 
6.734 

'635 

*228 

Aden     -      - 

Andaman  Isles 

Batavia 

BombsT 

Calcutta 

Ceylon  • 

Cochin 

Cooonada 

Colombo 

Cheo  Po 

Hong  Kong     -      - 

Java 

Kurrachee 

Macassar 

•  • 

2.808 

'104 

3,104 

4.906 

230 

•  • 

•  • 

*616 
60 
610 

'068 

2.692 

8»9M 

60 

'ioo 

1^866 

'090 

11376 

3,237 

700 

607 

'926 
4;756 

*406 
2^434 
8396 

'oio 

146 
600 
688 

8396 

7.9881 

28309 
8.068 

*778 
246 

'•48 

800 

8381 

Santander       • 
SeriUe 

"SD 

791 
300 

399 
1.096 

'423 
2,651 

*871 
798 

'435 

Madras 
Manilla 

•• 

*706 

'687 

1*368 

'868 

Tarvsgona 
Torre-del-Mar 
Valencia      - 

POETUGAL. 

'ki 

'm 

'320 
430 

311 
1.182 

Mauritius    - 
Moulmeui       • 
Muscat   .      •       . 
Negapatam     - 
Penang 
Point^e-Galle 
Bangoon 
Ehio 

•• 

'606 
1.760 

'40 
200 
710 
600 

200 

"66 
866 

86 

i718 

600 

1308 

8335 

416 

232s 
i426 

'409 

8.068 
6.168 

1,091 
6,881 
•• 
1364 

1387 
8,000 
8348 

Lisbon 

953 

Z^IS 

3.420 

10.276 

8,*73 

6.447 

Bamanng     - 
Marion          -        . 

*• 

- 

:: 

"84 

"88 
98 
818 

Oporto     -       -       - 
Yiana 

•■ 

"40 

•• 

•  • 

*^ 

1,926 

Shanghao 
Singapore    - 
Sourabaya      - 
Yokohama   - 

•  • 

,, 

i097 

'802 

'468 

"ao 

•' 

•• 

•• 

•• 

400 
206 

420 

•  • 

2368 
1.700 

8.691 

1,710 

460 

8.704 
800 
668 

•  • 

ITALY. 

OtherPorts 

6.914 

•• 

•• 

•• 

Anoona 

6i 

.. 

683 

616 

3.837 

1.498 

MTBST  INDIB8. 

Bari      - 

,, 

,, 

,. 

,, 

1.100 

Brindisi 

Outellamare   - 
Civita  Veochia 

'488 

'iao 

'i»i 

>• 
*260 

1,281 
1,446 

*640 
1.668 

Antigua 

Barbadoes       .       - 
Bermuda      - 

•• 

68 
2.888 

1XS 

46 
8.906 

168 
8.789 

77 
6319 

186 

W88 

Genoa 

8^114 

i5;m 

23.174 

46,948 

26,181 

28,781 

Belise 

— w 

** 

'i66 
6346 

'661 
2360 

•* 

•• 

Leghorn 
Nice       - 

2S0 

1,066 

106 

1,WJ 

635 

8.230 

122 

24^486 

1.700 
11.629 

1.461 

12.254 

226 

Cardenas 

Cienfhegos  (Cuba)  - 
Colon 

V.        'm 

^670 
420 

7^21 

617 

8308 
819 

Kanmia 
Rnessia 
vSutoe       .       -      . 

•• 

]^ 

'i04 
1.963 

*ia6 

Cuba 

Dominica     • 
Falmouth 

.. 

1.020 

6441 

4368 
*900 

..V 

4318 
8.718 

ViUa  Franca    • 

.. 

,. 

'298 

.. 

" 

Grenada      - 

]^ 

'2I6 

*88S 

•• 

Hanmnah  (Cuba)  • 

JiS^ca      '   .       1 
Kingston      -^       - 

.. 

8.800 

19.768 

^^S5 

17378 

aim 

MBDITBB- 
BANEAN  8BA. 

•• 

2;066 
101 

li80 

679 

1396 

660 

'ioo 

'468 

78 
26382 
1308 

Cagl'uiri 
Candia 

•• 

436 

'666 

1.2U4 

Matansas  (Cuba)    . 
Martinique    . 
Nassau.N.P. 

1    !! 

8.548 

020 

16.978 

H628 
462 

Corfu 

6^088 

iM^ 

8,066 

1*624 

1,122 

1.927 

Xeuritas.  Cuba 

** 

887 

*  * 

•• 

•• 

Gibraltar 

2 

320 

220 

2,258 

2.792 

Port-au-Priuoe 

I! 

]] 

120 

** 

•• 

'860 

Malta       -       -       - 

007 

1,668 

167 

14^234 

8,460 

2.782 

PortoEico       -       - 

288 

1.485 
126 
831 
214 

ii7o 

760 
868 

1.144 
i6i4 

Mesiriua 
Palermo 
Saide       -        .       • 

600 
678 

883 
603 

652 
402 

213 
668 

8.22i 

1.618 

610 

3311 
1.098 

8ague-la.Grande     - 

Six-'?'-- 

.. 

44 

680 
146 

'860 

8387 

140 

008 

Taxo 

Zante       •       •       - 

;; 

'600 

'120 

•• 

ijm 

•• 

•  • 

Saint  Thomas 
Saint  Vincent 

•• 

2.680 
16 

mt 

7370 

12369 

GBBBCB. 

Trini§Ll       "  -       - 
TrinidadHie-Cuba  - 

MOO 

'•Is 

M98 

4jm 

1,064 

"l8 

OtherPorts   - 

82^87 

** 

Athens     -       -       • 

1,067 

670 

510 

** 

' ' 

•• 

•• 

•  • 

Carlo  Forte     -      - 

, , 

, , 

,, 

314 

Patras    - 

168 

, , 

,, 

Speaxia 

., 

.. 

,, 

,, 

l'i76 

'447 

NOETH  AMBEICA 

Syra 

4S14 

2,007 

3.099 

968 

296 

847 

Baltimore 

600 

8901 
1.064 
118 

TUEKBY. 
Beyrout 

Wl 

166 

1.248 

. 

.. 

Bangor,  U.8. 
Boston,  UA    -       - 
Cambridge,  N.S.     - 
Charlotte  Town 

4^281 
486 

360 

902 

'ioo 

1388 

'119 
800 
801 

Constantinople 

18.365 

7.110 

4,213 

iiio 

6,674 

12.567 

Dalhousie,  N.B.      - 
HaliAa.  K.S. 
Harbor  Grace 

** 

*220 

•• 

Galats  -       - 
Begusa 

290 
488 

1,058 
1,168 

306 
1,165 

990 

1.229 

1,403 
320 

4,476 

1328 

'iu 

Rhodes 

2.016 

473 

,. 

, , 

Honduras 

600 

** 

•  • 

•• 

•• 

Salonica 

SttTonia 

Smyrna 

Suda       -        -       - 

Snlina 

OtherPorts     -      - 

1.146 
880 

1,880 
l',604 

"876 

•• 

2i04 

'220 

Liverpool,  N.8. 
Lvmford       •          • 
Montreal 
Miraniichi    - 
Newfoundland 
New  London,  U.S.  - 

'260 

860 

2.401 

7l962 

488 

6.121 

'S28 

3 

4716 

'ioo 

1.071 

346 

1388 

•  • 

2378 
184 
7U 

AFEICA. 

New  Orleans,  U.S.  - 
New  York.  U.8.      - 
Norfolk 

1,002 
2,004 
1.319 

24^84 

'ioo 

24 

ioo 

2409 

Alexandria     - 

.. 

1.684 

1,185 

896 

12.282 

6.668 

Philadelphia          ' 
Picton.  N.S.     -      - 

886 

'402 
200 

- 

.. 

.. 

^gj"        -    ^      - 

.• 

212 

602 

400 

410 

2.168 

"40 

•• 

•• 

Bananaubuids 

•• 

'• 

, , 

40 

•• 

'420 

Portland.  U.S. 
Providence.  UJSI.     • 

*ioo 

1.720 

2368 

'*» 

"^ 

Bona  -         -         • 
Cape  of  Good  Hop«t 

,, 

'iio 

1,007 

'ioo 

336 

'898 

•• 

Quebec 
Eichibuoto     • 

80.068 
46 

40^47 
120 

3^ 

4ii78 

89318 

Cape  Town       -      - 

.. 

100 

.. 

,. 

., 

Saint  Andrew 

600 

*  • 

•• 

Sitfcoi^-.   : 

Port  Natal      .       . 
|tortSdd.£gypt    . 
Storah 

8t.PauIdeLoando 
Tuuis       .      -      - 

•• 

'146 

'275 
'250 

880 

"79 

4317 

'487 

100 

M08 

'727 
188 
.488 

*819 
248 

Saint  John's,  N.P.  - 
Saint  John's,  N.B.  - 
San  Francisco 
Savannah 
Shediar.N.B. 
Virginia       - 
Weymouth.  N  A     - 

'iao 

7.600 
1.949 

310 

6.219 

26 

'i37 

1392 
'400  , 

1344 

8.614 

492 

1.161 

•  • 
418 

<046 

10371 

1461 

810 

Zanzibar 
Other  l\MPts    - 

6;i«7 

•" 

,, 

'291 

10 

•• 

Yarmouth,  NJJ.      - 
OtherPorts    - 

4&084 

'$86 

779 

•• 

[^ 

<  • 

18483.     yol.UI. 
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APFBNDXS  TO  THE   REPO&T    OF  GOMMITTEB  ^ 
No.  5.^£xpoRT  of  Coal  from  the  Scotch  Pouts — eoiiHiiued, 


Name  of 

Name  of 

Coimtnr  and  Fort  to 
which  exported. 

1858. 

186a 

1863. 

1864. 

1867. 

1868. 

CountaraadPortto 
whieh  expiirted. 

1868. 

186a 

1868. 

1864. 

1807. 

1886. 

.    Tons, 

Tods. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tods. 

TOBI. 

SOtTH  AITRBIGA 

NEW  ZEALAND. 

Aoapulix)       ■ 
Bahla       '  - 
Berbioe 
Braeil          • 

.. 

'ses 

898 
672 

464 
1.639 

2.768 

1.296 

886 

4.182 
2,687 
2.729 

eC886 
8,074 

Auckland 
Canterbury     - 
Dunedin 

•• 

*ioo 

;• 

1.172 

1,708 

66 

'ioB 

'..' 

Buenqs  Ayres 

Buena  Yentora 

Callao 

Demarara 

Prar  Bentoe            - 

TqQiqne 

Luna      -        «      - 

*• 

872 
1^916 

2.*690 
1^892 

8,491 
221866 

4;;s6i 

1.709 
686 

21.787 

882 

'i20 

i867 

'271 

82448 

90 

719 

*211 

Port  Chambers 
Other  Ports 
Wellington 
Yarmouth 
Port  Chalmers 

'616 

'627 
80 

1.108 
1,168 

60 

'soi 
'soo 

Maroim       - 

Monte  Video 

, , 

£966 

1.658 

2^726 

6.709 

4848 

New  Grenada 

,. 

682 

Paramariba   - 

.. 

.. 

'260 

,. 

*661 

Genebal    Summaby  of   Coal    exported  from  tlie 

Pemambuco 
Bio  Grande     • 

•• 

687 

^m 

612 
876 

4;681 
834 

8.204 
60 

Scotch  Coalfields  during  the  under-mentioned 

Bio  Grand  de  Norte 

,, 

, , 

81 

Years. 

Bio  Grande  de  Sul  • 

,, 

•  • 

"20 

'288 

464 

'608 

Bio  Janeiro 
Bosario     .  • 
Santos 

.• 

822 

729 

868 

126 
87 

8.266 
160 
800 

•' 

'200 

'iio 

•• 

Surinam          -       • 
Tobago 

•• 

927 

946 

'609 

'667 
80 

881 

Name  of 
CouDttj  to  «liich 

1868. 

iSflO. 

1863. 

1B64. 

vm. 

138B. 

, , 

,, 

][ 

298 

]] 

eiportei 

yalpaniso       -     - 

*' 

676 ' 

'686 

2^ 

4.064 

1,728 

Vera  Cruz        -      - 

680 

Other  Porta 

28^982 

,^ 

^^ 

^^ 

Tons. 

Tons. 

Ton^. 

Tons. 

Tons. 

Tons. 

Prance 

20,178 

88,232 

88,540 

47.612 

67,248 

78.4K 

Denmark 

66387 

54,847 

61,030 

72.740 

82328 

114^0 

CHANNBli 

Norway 

89,294 

6O1888 

81,921 

59.216 

76,»18 

74.180 

I3IANDS. 

Sweden 

6.027 

8,288 

9.450 

12,214 

15,440 

23.W 

Bussia 

27.017 

18,172 

24.646 

22.979 

4fl^AW 

7«.» 

Guernsey 

,, 

, , 

211 

400 

Austria 

10.028 

9.350 

7.406 

VS75 

8,686 

10,W4 

Jers^ 

, , 

466 

*527 

496 

1,966 

1,609 

Germany 

28.066 

40.700 

41.586 

25.768 

89.«64 

41473 

OtherPortB     -      - 

248 

Prussia 

16,126 

23.241 

38,901 

29.206 

64^124 

7s;o«7 

HoUand 

2.660 

6.140 

5.874 

2,369 

4,20s 

6,745 

Belgium 
SpSn 

620 

4,381 

7.409 

8.469 

5,716 

U416 

ICELAND. 

6,401 

12,882 

10.754 

144»00 

8,461 

10,798 

Portugal 

978 

3.268 

3.4» 

10.275 

1&74S 

8,372 

Bemfjord 

,, 

640 

122 

226 

1.289 

,, 

Italy 

10.018 

17.228 

28,876 

78,280 

47,366 

46,412 

Beikavik        - 

, , 

, , 

88 

,, 

7.777 

8.128 

9.696 

17.009 

15,586 

13.454 

Other  Ports     -       - 

,, 

,^ 

^^ 

^^ 

828 

Greeoe 

6.624 

2;007 

8,009 

968 

21188 

2,118 

Turk€iy 

28^91 

12.988 

8W 

3,140 

7378 

14.016 

Africa      -      -      - 

6.927 

2.102 

8.289 

6.947 

15380 

ICI^ 

HELIGOLAND     - 

,^ 

,, 

,, 

,  ^ 

,, 

270 

Australia      - 

1.268 

596 

1.032 

881 

SO 

M 

East  Indies 

6.914 

16.306 

15.848 

86.218 

59387 

72,104 

West  Indies 

82.237 

32,834 

68,471 

61^817 

76380 

80.714 

AZOBBS. 

North  America       - 

48.084 

66.312 

9i021 

63,647 

6634(9 

93398 

South  America 

28»968 

19,888 

27.481 

38,066 

5fl3M 

60.251 

Payal 

•• 

•• 

•• 

•• 

186 

•• 

Channel  Islands     - 
HeUgoland      -       - 
Iceland 

248 

466 
'640 

627 
'122 

706. 
225 

1,986 
1377 

2,0« 

MADEIRA. 

Azores 
Madeira 

'161 

•• 

.'iflO 

186 
U328 

Punchal       . 

161 

,^ 

460 

,^ 

12»M8 

^, 

St.  Helena      -       - 

soe 

, , 

, , 

, , 

309 

•• 

" 

- 

NewZealsnd 

616 

100 

707 

6.216 

i7» 

"m 

SAINT  HELBNA  - 

Total  Exports   - 

882^262 

442.328 

557.172 

616,812 

760308 

928,695 

fiTfa  rtm^  M.      m  m  mm AmM^a,^  a*. 

No.  6.— Exports  of  Coajl  from  LONDON  to  Foreign  Ports  in  1867  and  1868. 


Country. 

Ports. 

1867. 

1868. 

Country. 

Ports. 

1867. 

186& 

Tons. 

Tons. 

Tons. 

Tons. 

France 

Caen 

368 

Turkey       - 

Bussorah 

400 

Calais       - 

440 

600 

,, 

Cette       -       *  - 

., 

4 

Galatz 

680 

1.375 

Mossele  Bay       - 

186 

76 

Smyrna 

IjOiO 

Bordeaux 

•  • 

260 

Kusten^i      •      .       - 

525 

Dunkirk       ... 

1,451 

SaloSca   - 

,, 

20 

Havre       ... 

1 

Msrseilles 

720 

Denmark 

Fleckenford 

226 

• 

Africa 

AlgoaBur 

Cape  of  Good  Hope 

688 

619 

Nykeiobing 
Svendborg 

809 

,, 

3.562 

8314 

202 

,, 

Port  Beaufbrt 

75 

Copenhagen   -      -      - 

80 

PortAlfred 

864 

114 

Nyborg       -        -        - 

•• 

204 

Port  Natal 
Zanzibar       - 

445 
606 

119 
159 

Swedeft      - 

Gott<niborg 

80 

60 

Alexandria 

900 

OBcarhamn    -      -      - 

180 

CapeTown 

67 

Stockholm   -       •       - 

60 

,, 

Lagos 

8B 

Ohristianstadt    - 

80 

Moeambique 

62 

Hudiksvan 

... 

200 

Mogadore 
8t.Paul-de-Loanao      - 

86 
100 

Russia 

Odessa    .      .      -      . 

1320 

Sierra  Leone 

St.  Nicholas.  Gape  Verd 

60 

Batoum       •       - 

647 

' 

Wasa       .... 

.. 

25 

Islands      *      '     '  ' 

•  « 

m 

Austria 

Trieste         -      - 

1,800 

,. 

I                                , 

Prussia      - 

Wolgast       -       -       . 

4.024 

.. 

Australia      -       - 

^'t^    -    :    i; 

911 
60 

13c 

Spain 

Cadiz      .... 

220 

•• 

Hob^Town 

King  George*)}  Sound   - 

21 
2321 

Portugal 

Oporto      - 

1.115 

"^ 

Melbourne 

101 

104 

Lisbon      -          .        - 

Paratnatta         .        i  • 

80 

Port  Adelaide      -     !  - 

50 

Italy 

Genoa   -      -      • 

•• 

100 

PortjPhilip          -      1  - 
Swan  River 

78 
106 

8B9 
175 

Greece 

Syra      -      -       -       . 
Athena 

IfiO 

'    420 
116 

Wellington   |     -       |  - 

197 
88 

5U 
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Country* 

Porta. 

18117. 

1888. 

Country. 

Ports. 

1887. 

1868. 

Corfti     ...      - 
Gibnatar    -      - 

Tona. 

Tons. 

60 
U74 

South  America- 
oomt. 

tsr^  .•    : 

Tona. 
ii6 

^na. 
10 
2,265 
185 

Licata      ... 

•  • 

1,857 

Nickerie       -        -      . 

180 

Malta      - 

150 

Panama         ... 

120 

Pahna      ... 

287 

Pttamariba 
Pomambnco       - 

858 

*87 
886 

BMtlDdies    -      - 

Aden 

2.402 

8,928 

28 

Amoy     -       .       .      - 
Bomoay       -        .        - 
Bataria       - 

SOO 
180 

10^872 
848 

Bio  Jandro 
Santos     - 
Bosario    - 

207 
145 

77 
80 

Buahira.  Persia 
Cochin       ... 

506 

60 

1,460 

Talparaiso  -      • 
Punta  Arenas     - 

•• 

1.680 
64 

Colombo       ... 

218 

800 

Bio  Grande 

,, 

198 

Calcutta        .        -       - 

10,080 

6,519 

8.JuandeLotBemedios 

.. 

858 

Ceylon 

Chufoo        -          •       - 

'm 

211 

Asorea 

Payal         •      . 

406 

.. 

Garwar 

Hong  Kong 

Japan          -          -      • 

.870 
717 

*80 

1,920 

860 

Canaries    . 

CanaiTlsIand       •      - 
Tenerlffe      . 

648 
199 

•• 

• 

Karajawa 

206 

110 

Other  Ports 

.. 

887 

' 

Kurracbee      *    - 
Madm      -       - 

100 

922 
271 

Madeira      . 

Funohal  -      - 

788 

850 

Mangalore    - 
Maniha       . 

186 
288 

871 

St.  Helena 

719 

025 

Mwckt      - 
Penanj 

Nagaiaki       -*     -        - 

1^ 
2,866 

U67 
2,485 

800 

Channel  Islands    • 

Stanly        -       .       . 
Jersey  - 

70 

44 

Negapatam 

Bangoon       ... 

i76 

400 
1,650 

New  Zealand 

Auckland 

170 

40 

Shan^hae      ... 
Sfaigapore 

8310 
8.116 

5.019 
1,294 

Canterbuiy 
Kelson     - 

826 
80 

800 
880 

•  * 

Trincomalee,  Ceylon     - 

60 
'      120 

2.066 

OtMO        .... 
W^ngton 

840 

242 

466 

Tien-Tsin 

125 

Tarmouth 
Other  Ports       • 

80 
188 

206 

Wattlndiet 

Antigua         ... 
BarbMloea 

208 
.      4(06 

216 
901 

Napier      . 
Invercargill 

10 

50 

. 

BermndA      -       -       - 

60 

96 

Sandwich  Islands - 

80 

. 

Cardeuaa      <       •       - 

Caibarien.Ouba 

CienftiegQe 

ioo 

686 

" 

109 

Bomkiica       -       .       - 

'is 

20 

Grenada       -       - 

282 

168 

Havannah 

M!J 

Jamaica       ... 
Martinique 
PortoBloo     •       -       - 

8t.  Lucia       .       -       - 
St.  Thomaa 
StViDoent       - 

056 

'88 
686 

200 

860 
40 

807 

1.690 

17 

60 

868 

General  Summary  of  Coal  exported  from  the  Port 

of  London  during  the  under-mentioiied  Years. 

StKittB       - 
Somlnvro 

660 
800 

478 

Name  of 
Country  to  which 

1887. 

888. 

Tobago   -       -      -       . 

641 

468 

exported. 

Trinidad       -      - 
bt.  Domingo 

727 

476 
21 

,  ^ 

801 

Tons. 

Tons. 

North  America     - 

Belize     -       -       -      - 

Boston       . 

Savannah       ... 

Charleston 

San  Pranciaco       - 

Bast  London 

HaUfax       .       - 

New  York 

Mobile       - 

Newport 

New  Richmond 

Philadelphia       - 

St.Johtf8.N3. 

Galveston       -       . 

St.  John's,  N.F. 

18 

.    207 
*21 
'40 

6 

110 

886 

1.500 

ioo 

42 

42 

0^ 

826 

178 

.  504 

Pranoa        ... 

Itenmark 

Sweden 

Russia          •              .           * 

Austria   .... 

Prussia  .... 

Spain  ... 

Portugal 

Italy       .... 

Me£teEran6an     -         -      • 

Greece       .... 

Turkey       .... 

Africa 

Australia           -             -       - 

East  Indies        .... 

Westlndiea      - 

North  America    .       . 

626 

270 
1,280 
1,800 
4,024 

220 
1.116 

a. 

"l50 
2,920 
5,540 

um 

80.478 
6.840 

i,2n 

840 
878 

•  • 

2;644 
100 

1,990 
7,818 

61.096 

11,116 

6X179 

South  America     • 

Aspinwall 

,. 

280 

South  America    ... 

8.860 

18,382 

Berbioe 

8,186 

1,272 

Channel  Islands          .          • 

,, 

44 

Bahia       -          . 

176 

Aiores      .... 

408 

Buenee  Ayrea  •     • 

1.060 

1,265 

Canaries         ... 

842 

"867 

Gallao       - 

16 

100 

Madeira 

,      788 

250 

Ceara 

445 

St.  Helena      - 

719 

626 

Curaooa       .        .        - 

^^ 

117 

Falkland  Istands 

70 

101 

Demarara 

4iM 

5,717 

New  Zealand        -          -       - 

1,240 

1390 

Guayaquil 
Greytown 
Macayo           - 

18 

ioo 

Sandwich  Islands 

50 

•  • 

'22 

Total  Exports      - 

70348 

115A48 

Montevideo 

888 

1,486 

2D  3 
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Appendix^  Table  No.  127. 
COAL  EXPORTS  FOB   1869 


Name  of 

is; 

1    i    • 

'f 

11 

Name  of 

1^ 

1-       d    \ 

1      ,    Erf       r, 

c 

C<mntrT  and  Port  to 
which  exported. 

>*      s 

1 

Country  and  Port  to 
which  exported. 

I 

1 

Hill 

PRANCE. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Regnoville     - 

Tons. 
363 

Tons. 

Tons.  1  Toiifl. 

Tons. 
10317 

•• 

Art      .          .          - 

, , 

,« 

..     1 

697 

,, 

Roflcof    • 

..      1 

«.      t      . 

. 

20t 

Angers   - 

,, 

,, 

, , 

1.183 

,, 

8t.Nazaire     - 

21.451 

..      1 

i 

223 

151317 

'7!4 

Ar^hou 

,, 

, , 

,, 

1.4Stf 

,, 

St.  Volery 

4.106 

8C|      ..      ■      . 

1394 

m 

Andret   -         -      - 

,, 

, , 

98 

., 

8t.  Valery^ur^mme 

8.837 

. .     !      *            • 

•            •• 

1«B 

Aurv  - 

550 

, 

::     ..  1 

710 

,, 

St.  Malo  -          -       - 

26312 

13iS 

.. 

803      51^ 

im 

Aister     -         -      - 

180 

1.     1     ..     1 

,, 

! 

,, 

St.  Brieux 

4,480 

.. 

..      1      . 

.      1     3.776 

'43» 

AbbeviUe       • 

IJSSS 

..     1 

,, 

, , 

St.  GUloa 

818 

,, 

..      '  •  . 

5S7 

Audleme          -      - 

•• 

, , 

249  1 

, , 

St.  Loais 

,, 

.. 

•  •      1      • 

860 

, 

Barfleur 

,, 

,, 

85 

St.  Seurin  dIJset      • 

160 

,, 

..      '      . 

Bcwiiosiie          - 

W,9^ 

8.862 

"  8 

1,404» 

cC780 

St.  Vaost 

1.126 

,, 

..      1      . 

'215 

BoxdMox       - 

8MB1 

8,7ii4 

55 

10.168 

79,753 

6,986 

St.  Sorvan      - 

481 

., 

..      1      . 

940 

Bajonne- 
Beauvoir        •          * 

14.726 

•• 

187 

4^'M52 

607 

73 

7.582 

Setqiies  •          -       - 
Sables^  -         -       I 

'16O 

•• 

!!    i    * 

60S 
'03S 

Benie     -         -      - 

'* 

[[ 

*] 

Baaelndre   - 

'880 

,, 

^, 

8303 

, , 

Sablus  d'Oionne 

1,805 

,, 

, , 

8364 

BiMt       -           -       • 

7.488 

,, 

, . 

12,170 

40 

Toulon    -       - 

3.885 

,, 

701 

B^ie^Ue       '•      - 

280 

•• 

•• 

'840 

•• 

Treport  -          -       - 
Trouville 

6351 
17.140 

•• 

1360 
193M 

Oandebeo 

*236 

, , 

,, 

,, 

Treiciiier  -         -      .- 

397 

,, 

. . 

767 

Oalaia     •         -      - 

64^046 

,, 

,, 

^ , 

6399 

Vannes 

066 

,, 

558 

Oroirto 

,, 

,, 

1320 

,, 

Villed'Eu         -       - 

231 

,, 

,, 

Chateau-         •      - 

"90 

,, 

,, 

677 

,, 

Caen   - 

46,774 

648 

618 

46.736 

2.163 

Chareute 

16.002 

175 

160 

21.090 

6,677 

DENMARK. 

Chantenaj     - 

, , 

,, 

•  • 

,, 

67 

,, 

Conquet  • 
CherboorK     - 

786 
10.066 

•• 

•• 

755 
18.456 

100 
601 

Assens    -          -      - 
Allinge      •     - 

778 

*160 

•• 

•• 

" 

Couroon* 

,, 

,, 

*• 

,, 

280 

., 

Adlersborg        -       - 

*180 

•  , 

,, 

,, 

„ 

Cannes 

1.960 

,, 

,. 

,, 

Aarbuus 

9378 

650 

132 

14^ 

Conoameftu 

,  ^ 

,, 

'888 

,, 

Altona    -          .       - 

17.424 

•  • 

,, 

Cbateanlin     - 

"86 

, , 

,, 

803 

,, 

Apenrade 

800 

,, 

.. 

, 

^, 

Crotoy    -         -      - 

261 

,, 

, , 

240 

,, 

Aalborg  •          -       - 

6346 

1.118 

•. 

13B8 

9^174 

1.281 

, . 

,, 

,, 

BoRense 

412 

881 

04 

Oamarat-         -      - 

,, 

,, 

"65 

,, 

Blankeneso       -       - 

147 

.. 

,, 

^^ 

Oarentan 

'W 

,, 

, , 

1.435 

, , 

Bandholm     - 

1.060 

,, 

•• 

'l» 

'tm 

Oroiflset-         -      - 

340 

,, 

,, 

,, 

Bornholm 

85 

80 

,, 

90 

84 

Oette  - 

2k7as 

478 

,  ^ 

^, 

,, 

Brunsbuttel  - 

100 

,, 

,, 

Coneron  •         -      - 

1.876 

190 

,, 

'046 

,, 

Copenhagen      - 

110362 

28360 

,, 

'ies 

19^080 

lijoi 

OMTteret 

, , 

, , 

,, 

106 

,. 

Cappeln 

Ca^lngsiel         .       - 

90 

75 

,, 

Ihinkirk-         -      - 

68.288 

6.081 

^140 

4^184 

6.716 

, 

102 

,, 

Dieppe 

86>109 

46.104 

,, 

78,98^1 

6,401 

Dragor 

,, 

*883 

,, 

^, 

^, 

DlTes      .         •      - 

)48 

,, 

, , 

, , 

Dolve      -          -       - 

212 

,, 

, , 

^^ 

^, 

Duclair 

86 

^^ 

ll826 

,, 

Eeroeskjobhig 

114 

,, 

,, 

'268 

Dahouet-         •      • 

,  ^ 

209 

,, 

Elsinoro-         -       - 

U7360 

i834«r 

,, 

'soo 

870 

ik 

Douamenes   • 

, , 

,, 

,, 

408 

,, 

Ebeltoft 

.. 

,, 

,, 

IM 

Dixlette  -         •      • 

,, 

840 

,, 

Eckenforde 

1,190 

761 

, , 

^^ 

SMU 

Staples 

, , 

118 

, , 

, , 

E Unshorn 

800 

,, 

,, 

^^ 

Bu         -         •      - 

2.363 

,, 

'444 

Eider      -          .       - 

228 

,, 

,, 

'!« 

Peoamp 
GrsTohnes 

15.687 

'ooo 

1,410 

12,260 

1.826 

Excrombrera  - 

904 

,, 

,, 

^ 

16.074 

100 

, , 

15;J 

257 

Plensborg          .       - 

8,604 

2383 

,, 

ioss 

5>M 

GranvUie       - 

84»6 

,, 

8,098 

1301 

rrederiksund 

728 

,, 

,, 

Qironde  -          -       - 

,, 

,, 

800 

,, 

Prederikshaven 

83U1 

,, 

., 

^^ 

IjGS 

Hennebont    - 

1.410 

,^ 

5,898 

,, 

Prederichstadt  -      - 

1342 

60 

,, 

"60 

14ff7 

Harfleur 

2,668 

874 

,, 

,, 

Predericia     - 

1.243 

215 

,, 

627 

2,380 

Honflelir 

25,600 

1,268 

,, 

18360 

637 

Paaborg-          -      - 

652 

•  . 

,, 

578 

SSI 

Hayre     -          •      • 

97,874 

6.355 

689 

181379 

4.106 

Pehmem 

1.683 

,, 

,, 

184 

iBleD'Oleron- 

, , 

.. 

110 

I'ohr       -          -       - 

858 

..    . 

,, 

^, 

S^otf-   ■•   : 

1.046 

140 

4386 
426 

•• 

Faxoe  - 
Panoe     - 

318 
180 

"87 

•• 

'446 
56 

'U6 

Lannion  *         •      • 

'2S8 

'28O 

663 

,, 

FredcrichsToerk 

946 

110 

, , 

'i85 

Liboume 

1,887 

#. 

,, 

Garruchii 

671 

,, 

" 

L'Orient-         •      - 

2348 

"68 

1348 

56 

Glackstadt    - 

80.738 

,, 

,, 

880 

,, 

8312 

, , 

Gretinaae 

,, 

,, 

,, 

":« 

lA  RooheUe      -      - 

7.254 

100 

,^ 

48388 

487 

Ilclinfwnhafen 

&t» 

146 

, , 

.. 

LaTrembladB 

166 

,, 

701 

Uusum  - 

743 

,, 

,, 

"17 

LaViTier       • 

288 

•  • 

^^ 

, , 

Hadersleben  • 

1.827 

,, 

,, 

'iss 

& 

LaQuesta         -       - 
LaBrault      - 

•• 

'188 
476 

•• 

Horsens  -          -       - 
Holbeck 

2.594 
1.417 

727 
208 

.. 

818 
190 

5,4*4 
1/OS 

LesMonnards 

'iin 

,', 
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,, 
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1^ 

1 
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1^ 

Kameof 

Country  and  Pc 

wUicneiport 

SWBDUf— ca 

1 

1^ 

|l 

Tons. 

1 

Torn.     Tons. 

! 
Tons. 

Tons.  ! 

Tons. 

iU.        Tons. 

Tons. 

Tons. 

Torn. 

Tons. 

Tons. 

Sorvjff      .      .      - 
XendSbors.    - 

iiss  1 

127 

••  ; 

'745 

Norkoping 
Osc&rhiunn    • 

I        '217 

'710 

•• 

'788 

803 
886 

Sibe                 -      • 

222  ' 

,, 

,, 

,, 

Sonneby    - 

., 

6U0 

ftinkjobing    . 

118 

, , 

^, 

,, 

8tora  . 

920 

, , 

,^ 

Budl^obiiig      -      - 

m  1 

i,34e 

208 

858 

SoderhAmn 

613 

, , 

Seacard     - 
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109  ' 

857 

•• 

Stockholm     - 
Sundavall 

-      48.106 
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8.072 

•• 

'172 

i206 

7;796 
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04 

"98 

, , 

,, 
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,, 
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479 

60 

100 

, 
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,^ 
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1.01S 

119 

974 

450 

,, 

,, 

Boevig      -       •      - 
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, , 

, , 

818 

fitromstadt 

80 

,, 

,, 

1,450 

825 

140 

602 
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'127 

., 

,, 

STOodborg 

2.4S0 

100 

1.645 

282 
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'i23 

,, 

,, 
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866 

,, 

669 
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,, 

., 
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25S 

221 
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2.11 
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,^ 
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68 
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871 

,, 
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,, 

,, 

•  • 
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,, 

70 
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,, 

,, 
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,, 

,, 
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807 
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•• 
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^^ 
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42 
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,, 
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,. 

,, 

., 

,, 

,, 

120 
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2,006 

,, 
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883 
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507 

,, 

,, 

,, 

, . 

U61 

107 

^, 

812 

Bolderaa   -       - 
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,. 
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,, 

886 

,, 
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1,647 

127 

285 
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Batoum 

,, 

,. 

,, 

6,448 

,, 
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82 
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240 
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•• 
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14,074 

10,674 

Worden     -       -      - 

100 

,^ 

^^ 

^, 

-       1.817 

,, 

, , 

, , 
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,, 

Wohrden       . 

284 

,^ 

,, 

,, 
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98 

,, 

,, 

,, 

,, 

,, 
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•• 

•• 

•• 
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•• 

•• 

18,848 
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•• 

•• 

'910 
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,, 

,, 
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^, 
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]>rantbeim        -       - 
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,, 

1.896 
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904 

,, 

•  • 

,. 

2,668 
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8.117 

'882 

86 

•• 

'228 

1,796 
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,, 
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,, 
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,, 
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160 

, 

,, 

,, 
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,, 

. , 

,, 
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207 

410 

, , 

880 

,^ 
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, , 

, , 

,, 

486 

,, 

Hammerfeat  - 

2,652 

•  • 

,, 

"80 

1,901 

,, 
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•       •     28.171 

, , 

420 

4,268 

49,481 

12,928 

Morten      -      •      • 

2.142 

,, 

,, 

, , 
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-       1,039 

. , 

,, 

,. 

JeaaeQord      - 

103 

, , 

,. 

,. 

, , 

,, 
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617 

., 

,, 

116 

,, 

Kj^eflbrd     •          * 

164 

•  • 

, . 

,, 

,, 

, , 

GBBMAN^ 

f. 
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"•^ 

,, 

,, 

,, 

,  J 

lAunriff 

'448 

•• 

,, 

,^ 

506 

Besserup 

100 

, , 

, , 

, , 

, , 

688 

180 

^, 

,, 

215 
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149 

., 

,, 

, . 

407 
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21 

,, 

,, 

, , 

, , 

Bremen 
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196 

. , 

., 

910 

21 
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67 

^^ 
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,, 

,, 

^^ 
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81 
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,, 

,, 

108 
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487 
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411 
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494 
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,, 
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Cuzhaven 
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,, 
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^, 

,^ 
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,, 
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^^ 
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,^ 
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591 
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,, 
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OaterBifloer  - 

22 

,, 
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,, 

.• 

,, 
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,, 

,, 
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,, 
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,. 

,, 
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., 
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06 

,, 

,, 

,, 

98 
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,. 

.. 

.. 
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,, 
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484 

,. 

,, 

,, 

,, 

,, 
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,, 
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477 
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,, 
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,, 

,, 
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,, 

,, 

,, 
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,, 

••   J   .• 

,, 

i 
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,, 

,, 
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280 
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••   1   •• 
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1 
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,, 

,, 

, , 

Sandft  - 

• .   1 

,^ 

810 

Gaunsiech 

-       -       8.612 

, , 

,, 

, , 

,, 

,^ 

Soon 

'i80 

, 

■  •      !      •• 

^  J 

Grohn     - 

104 

, , 

,, 

, . 

, , 

, , 

Bonaberg 

766 

'l20 

•  •             •■ 

248 

*on 

Hamburg 

.     -  mjm 

18.722 

8 

460 

85,292 

7.188 

Tromaoe    - 

1.960 

,, 

« .      1      •* 

, , 

2,792 

Uarburg 

-       7.226 

70 

,. 

,, 

., 

472 
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211 

584 

■  •             •  • 

,, 

Hooksiel 
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. , 

,, 

,, 

, , 
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802 

•  • 

,^ 

,^ 

^, 
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.        6.652 

, , 

, , 

,, 

120 

110 

Vaido 

884 

,, 

^, 

, , 

,, 

Lubeck  - 

-        -      16.818 

668 

, , 

,, 

2,588 

4,792 

Wadfloe     -      -      - 

808 

, , 

,, 

, 

, , 

210 

Mariensiel      - 

.        1,615 

., 

,, 

.. 

., 

Wardoe 

•  • 

,^ 

•  «            «. 

,, 

608 

NeuHtadt 

-        -          929 

147 

1      •• 

,, 

2.077 

'788 

Neuhaus 

-       1,085 

•  •       I       •• 

,, 

,, 

,, 

1 

Nordon  - 

-        -       1307 

,  , 

, , 

,, 
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., 

,, 

,, 

1 

Ottemdorf 
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, , 

, , 

, , 

, , 
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1,288 

893 

1      .. 

..      j      «• 

662 
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. , 

, , 

,. 

Oalmar 
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•  •      1      •  • 
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., 

,, 

2.S01 
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1 

,^ 
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64 

,, 

8 
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95 
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.. 
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,, 

. , 

,, 
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,, 

1 
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,, 
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,, 

, 
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,, 

,, 

,• 
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,, 

,, 
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, , 

2,067 
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,. 

,, 
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68 

, , 
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,, 

,. 

. . 
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., 

,, 

, , 
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,, 
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,, 

,, 
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,, 

,, 

,, 
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., 

,. 
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,, 

,, 

,, 
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., 
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, , 

,, 
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., 

,, 
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473 
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,, 

,, 
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, 
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776 
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L 
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'279 

'718 

448 
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206 

,, 

., 

,, 

,, 
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•      17.189 

11,228 

268 

806 

Colberg  - 
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., 

84 
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1^ 

i 

1 

|l 

|l 

P&VSUA— <M 
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Tons. 

Tons. 

Tom. 

Tons. 

Tons. 

iTAJUY^eont, 

Tons. 

Tona. 

Tons. 

Tona. 

Tons. 

Tons. 

Konigsberg 

-       .      6,688 

620 

, . 

,, 

246 

2.779 

Naplea    -       - 

*S*?i* 

1320 

, , 

1308 

am 

nsi 

Lissa   - 

.. 

,, 

,, 

,, 

688 

.. 

Nice       -         -       - 

6.131 

, , 

870 

Memel    - 

-       -     20^5 

1.785 

, . 

,, 

1,775 

4,168 

Piombino      - 

446 

,, 

•  • 

^, 

New  Fairwater 

-      19.764 

1376 

,. 

,. 

680 

922 

Port  Maurice 

,, 

•  . 

, , 

'960 

PUlau    - 

-     14318 

, , 

26 

2346 

8^48 

SSmi   •      -  '      - 

1380 

,, 

^^ 

Ruffcnwalde 
Stmlsund  - 

-       -          188 

, , 

,, 

,, 

660 

,, 

,^ 

•       1,128 
.       -       9;268 

*460 

•• 

•• 

'620 

1.762 

Spezsia    .        .       . 
Sinigaglia      - 

•• 

•• 

•• 

'467 

"ao 

Btettin    -       - 

-     70^28 

10368 

,, 

'59 

1.778 

12.247 

Salerno  -          -       - 

io8i 

,, 

'2I8 

^^ 

2380 

Swinemund© 

.       -    117.693 

6,461 

, , 

, , 

3,946 

2,787 

Tannto 

,, 

, 

1317 

Wolgaat 

.     18316 

, , 

,, 

243 

6365 

Venice       -      .      . 

88;547 

,, 

"76 

'688 

8833S 

ijtm 

Wilhclmsharen 

68 

, , 

,, 

,, 

•  • 

TJokermunde 

.       .          828 

•• 

•• 

•• 

•• 

MBDITBE- 
BANBAN  SBA. 

HOLLAN] 

0. 

Ajaocio 

"K 

418 

Amsterdam    - 

999 

968 

., 

682 

Aiuqwlis 
Baatia- 

,, 

,, 

^ , 

366 

Brouwershoven 

646 

,, 

,, 

•  • 

,, 

636 

,, 

,, 

,, 

1311 

^^ 

Breskins 

,        -          288 

., 

,, 

,, 

, , 

Catania  -          •      - 

2378 

,, 

,, 

MS 

Dordrecht 

,, 

,, 

., 

325 

Corfu  - 

1.608 

,, 

,, 

707 

14361 

1.790 

Dordt    - 

-      19*^6 

,, 

361 

Oaglaira-          •       - 
GiSraltar 

6.748 

,, 

•  • 

114 

6361 

Delfshftven 

-       -          297 

., 

, , 

,. 

,, 

22310 

160 

6^488 

84376 

V4S 

Flushing 

-       6*481 

96 

.. 

,. 

,, 

328 

Girgenti  -         •       - 

1,820 

,, 

,, 

885 

Gponhigon 

-       -       8,281 

386 

, , 

260 

Licata  (Sicily) 

1.068 

,, 

,, 

aa 

Harlingen      - 

-       4,826 

^^ 

,, 

, , 

'944 

Malta     . 

19.047 

23I8 

4t 

7388 

88ii84 

5354 

Hellevoetsluys 

600 

, , 

,, 

,, 

,, 

Milazzo  (Sicily) 

463 

,, 

194 

Leetivrarden 

-       -       2,444 

, , 

, , 

,, 

,, 

Marsala.         -      - 

,, 

,, 

,, 

91 

Kampen 

40 

,, 

,, 

,, 

Maasina- 

8382 

2,645 

,, 

4,187 

liSBB 

Lemmer  - 

.       -         "95 

,, 

,, 

,, 

Palma  (Majorca)      - 

124 

.^ 

l4ff! 

6328 

MiddelbuTg   - 

-       2.490 

, , 

,, 

,, 

, , 

Palermo  -          -      - 

22,479 

'ioo 

, , 

870 

13,689 

1358 

New  Diep 

•        .    100.699 

20 

, , 

,, 

,, 

FortMahon  - 

4^9 

,, 

,, 

2386. 

Botterdam     - 
Schiedam 
Vaardingen   - 

-     60,092 

■       -      12.911 

70 

446 

•• 

842 

8,451 
107 

Syracuse 

Trapani  (Sicily)        - 

Zaphraulslea   - 

1,667 

1.114 

594 

•• 

•• 

•• 

600 
106 

•• 

Siericksee 

-       -       4,791 

•• 

•• 

•• 

•• 

Zante  - 

•• 

•• 

•• 

•• 

3348 

'<09 

BELGIUU 

t. 

G&BBOB. 

Antwevp 

-       6362 

11366 

58 

.. 

4.112 

1.862 

Athena 

3.162 

,, 

., 

388 

1376 

Bruges 

'       -       5,983 

198 

,, 

.. 

4.687 

Carlo  Forte 

.. 

,, 

,, 

2.680 

Brussels 

80 

, , 

, , 

,, 

Chalchia 

408 

, , 

,. 

Ghent     - 

.       -       1365 

,, 

,, 

,^ 

,, 

'247 

Patraa    -          •       • 

688 

^, 

^^ 

1,061 

Ostond    - 

-      45,945 

,, 

,, 

, , 

3,100 

Piraus 

,, 

,, 

^, 

894 

Kieuport 

.       -          615 

,, 

, , 

, , 

,, 

,, 

Speaxia  -          >       - 

8,798 

,, 

,, 

2372 

PhillipeviUe  - 

240 

•• 

•• 

•• 

208 

Syra    - 

778 

" 

281 

486 

16,08S 

SPAIN. 

TURKEY. 

Alicante     -       - 

-       4.089 

.. 

562 

20322 

.. 

Alexandretta    •      - 

1327 

,, 

., 

712 

Almeira 

829 

,, 

500 

,, 

Bussorah 

461 

,, 

,, 

2370 

,, 

Adra       - 

148 

,, 

,, 

658 

, , 

Beyrout  •         -      - 

628 

, , 

,, 

tm 

Alcudia 

, , 

, , 

701 

., 

Canea  - 

, , 

,, 

"40 

,  J 

Barcelona 

-      25.795 

8,242 

457 

64.191 

1377 

Constantinople-      - 

77388 

188 

6,607 

8^782 

itiss 

Bilboa    -       • 

-       83« 

188 

964 

12,767 

482 

Galatz 

21381 

960 

1.684 

16.706 

23U 

Cartha^ena  *     ■ 

•      17,614 

,, 

,, 

10.670 

.. 

Haivall  .         .      - 

,, 

40 

Cadiz      .       - 

-      18,266 

., 

2.409 

44.864 

204 

Ibrail  - 

,, 

,, 

688 

,, 

,, 

Corunna     - 

-       1,886 

,, 

2339 

Kusten^ji         •       - 

504 

2386 

981 

2328 

,, 

Canil       -       • 

,, 

, , 

500 

,, 

Mersyne 

366 

Donia     . 

,, 

, , 

^^ 

748 

,, 

Bagusa  -         -       - 

, . 

,^ 

21907 

Deva     - 

180 

,, 

,, 

., 

Rhodea 

,, 

,, 

,, 

323 

Ferrol     - 

.       2,611 

. , 

150 

i6l2 

, , 

Smyrna  •          -       - 

8377 

,, 

8 

82,668 

'm 

Gijon     - 

,, 

88 

Salonica 

8,249 

, , 

196 

2366 

Oranja    - 

,. 

,, 

, , 

'i40 

,, 

Sulina    -          -       • 

8,066 

,, 

600 

6.402 

,, 

Huelva  - 

385 

,, 

266 

2.800 

2381 

Savona 

10382 

466 

796 

13» 

Malaga  - 

.       -     13,126 

2,180 

2,696 

8.584 

2,986 

Trebizonde 

,, 

,, 

2365 

Metaro  -        - 

514 

3,758 

Varna 

,, 

1.600 

, , 

MotrU     - 

•       4^545 

,, 

, , 

150 

,. 

Pola       - 

, , 

,. 

665 

. , 

Port  Sul 

-       1.050 

•• 

•• 

'5 

•• 

AFRICA           -       - 
Aeaasa 

•• 

•• 

•• 

884 

160 

•• 

•• 

Palamos- 

'       -        -"85 

, , 

, , 

,, 

Algiers    -          -      - 

7',6«0 

,, 

,, 

140 

18.866 

'ca 

Palomar 

106 

., 

, , 

,, 

AJoxandria     - 

182,188 

16,097 

1.160 

16331 

69.307 

24,161 

Rosas      - 

,. 

,, 

,, 

239 

,, 

AlgoaBay         -      - 

800 

.. 

469 

667 

St.  Carlos  de  Ba 

niter 

,, 

, , 

1.044 

, , 

Algeria 

., 

,, 

'200 

San  Felix  de  Qu 

Lixols          829 

, 

185 

, , 

Bathurst  (R.  Gam.)  - 
Banana  Islands 

, , 

, , 

48 

Seville    - 

65i 

589 

i486 

13356 

526 

,, 

,, 

'775 

^, 

Santander  - 

-       -       7.771 

5370 

8,686 

Benin     -          -       - 

^j 

, , 

^, 

80 

, 

,, 

San  Sebastian 

261 

,. 

869 

225 

, , 

Bona     - 

268 

,, 

,, 

3326 

,, 

Torre-del-Mar 

448 

166 

840 

Bonny    -          -       • 
CapeTown    • 

,  ^ 

'174 

,, 

Tarragona     - 

-       8332 

,, 

^, 

8.502 

196 

1324 

,, 

'i92 

851 

l',67» 

., 

Valencia 

-       -       4,148 

, , 

, , 

301 

2386 

202 

Cape  cf  Good  Hope  - 

4,567 

,, 

1,670 

60 

11,762 

,, 

Viico  .    .        . 

-       1.753 

,, 

, , 

130 

8,534 

,, 

Cape  de  Verda 

2.152 

,, 

86,848 

Villaricos 

-       -       1326 

, , 

,^ 

,, 

, , 

Chaliunias     - 

., 

^, 

369 

,, 

Villa  Nuoro  - 

-          706 

•• 

•• 

•• 

:C694 

Congo     - 
Dakar   - 
Fernando  Po     - 

•• 

•• 

'l85 

291 

6,071 

720 

•• 

POETOGA 

L. 

Goree   - 

,, 

, , 

"16 

,, 

Avoiro 

-       -            42 

912 

JeSS?Cofll9e  -  "       - 

•• 

■  • 

848 
68 

^409 

•• 

Caminha 

269 

,4 

^  J 

, 

,, 

Mers-el-Kebin  -       - 

,, 

,, 

68 

,, 

Fitruelra    - 

-       -       1.854 

,. 

^, 

178 

, , 

Mozambique  - 

, , 

•  • 

•  • 

'6t9 

„ 

Lisbon 

-      50.015 

4364 

72 

4,902 

6I3I8 

i796 

Gran 

8,401 

6371 

,, 

Oiwrto 

-       -      11378 

2»090 

960 

434 

640 

Old  Calabar  - 

,, 

'667 

., 

Pomeran 

140 

,, 

8,168 

470 

Port  Said  (Egypt)    - 

81927 

26.167 

8,090 

8i4l7 

1.718 

St.  Ubcs     - 

-       -       1375 

, , 

, , 

,, 

,  ^ 

^^ 

Porte  Grande    -       - 

646 

,, 

Viana  - 

-       1388 

,, 

^^ 

^^ 

^, 

Port  Elizabeth 

828 

,^ 

^^ 

^^ 

^, 

Villa  do  Oonde 

-       -          140 

*• 

•• 

•• 

•• 

Port  Alfred       -      - 
Port  Natal     - 
Starah    -          -       - 

'640 

.. 

"43 
860 

•• 

•• 

.• 

ITALT. 

St.Plo.deLoando  - 
Sierra  Leone     - 

•• 

•• 

'aoi 

768 

*8? 

'iff 

Agasteria       - 

•       8366 

, , 

, , 

J , 

,^ 

St.    Nicholas,   Cape 

Ancona 

-       -       1388 

,, 

, , 

2397 

10390 

, , 

Verd  Islands 

,, 

,, 

06 

,, 

,, 

,, 

Bai*    - 

810 

, , 

,, 

S^.Vinccnt.CapeVerd 

Brindisi     - 

-       .       4,881 

,, 

, , 

800 

10382 

2.111 

Islands       - 

768 

,, 

66 

„ 

Bari    - 

886 

,, 

70 

29 

637 

Teuez     - 

,, 

^^ 

Its 

,, 

Barletta     - 
Castellamare - 

•        •          4d4 

-       1,474 

•• 

1I575 

•• 

Table  Bay      - 

'611 
803 

;; 

•• 

y 

8306 

•• 

Civita  VTeochia 

-        -      14,405 

,, 

,, 

'399 

4,016 

*960 

Tangier 

800 

,^ 

,, 

,, 

146 

•• 

Genoa    - 

-    116.690 

8316 

,, 

23,419 

91,811 

89308 

Zanzibar 

,, 

^, 

^, 

%JM 

.. 

Gaeta 

• 

,, 

,, 

, , 

401 

Leghorn 

-     22387 

,, 

, , 

6 

9397 

"765 

Men  cone 

-       -          170 

,, 

,, 

,, 

AUSTRALIA   -      - 

,, 

,, 

100 

,, 

,, 

.. 

Monaco 
MorlBlita 

-       1,903 

•• 

•• 

•• 

'824 

"55 

Adelaide 

Brisbane          -      - 

140 

y 

i;8i3 

70 

•  • 

•• 

•• 
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Name  of 

Counti^  and  Port  to 

which  exported. 


e'sSoond 


Bort  Torres 
Swan  Birer 
Sydney 
WeUiQgton 


BAST  JNDISa. 

Anjer     - 
Aden  - 
BaesUaa- 
Bombur 
Banff>&<di 
BatoTk 
Bassein  - 
Bttshire  (in  Penia) 


Cocb 
Colombo 
Oalcatta 
Ceylon 
Cheefoo  • 
Coconadft 
Java 
Japan  • 
Hong  Kong 
Kurrachee  •  - 
Kanagawa 
Mangaloro     - 
Madras  • 
Maoritiiis      • 
Manilla  • 
Muscat 
Negapalam 
Nensaki        - 
OaUu  (Japan)  < 


Phillipme  Islands 
Ft.  de  GaUe  (Ceylon) 
Port  Blair      - 
Bangoon 
Sonrabaya     - 
Singapore 
Shanghae' 
Seychelle  Island 
Tien-tsln 
Yokohamo 


WB8T  ISmSB, 

Antigua 

Barbadoes 

Blixe    - 

Bermuda 

Oardenas 

Caba 

Cientaagos  (Cuba) 

Colon      - 

Dominica 

Grenada 

Guadaloupe   - 

Havannab  (Cuba) 

Hayti  - 

Jamaica  - 

Kingston 

Le  Monle  (Guad.) 

Martinique    - 

Matanaas  (Cuba) 

Montserrat    - 

Marie  Galante  - 

Naaaan  (N.P.) 

Keuritas  (Cuba) 

Porto  Bioo     - 

Port  Bojal  (Jam.) 

Port  an  Prinoe 

St.  Thomas 

Sagae  la  Grande 

St.  Lucia 

St.  Vincent 

St  Jago-de<;aba 

St.  Pierre  (Martq.) 

St.  Kitts 

St.  PranQois  (Guad.) 

Sombrero 

Santiago 

St.  Martins    - 

Trinidad 

Tobago 

Trinidad  de  Cuba 

Zaza  (Cuba)      - 


NORTH  AMBKICA. 


Adrian 
Boston   - 
Bathmnt,  N.R 
Belise     • 
Bridgeport     - 
ChalenrBajr      - 
Charlotte  lV>wn 
Charleston 
Digby,N.S.    - 
Ddhousie.  NJB. 
East  Loudon     • 
Guaymas  (Mexico) 
Geneava 
Galveston 
Hudson's  Bay 
Halilkx,N.S.     - 
Harbor  Grace 


MasatlanXMeiSoo) 
Maine.  17.8. 
Lymfbrd 
Labrador 


Tons. 
1,887 


Ml 

40^482 

790 

6k015 

900 

iJUO 

l»40i 

*M0 

17.0«1 

768 

878 

8,066 

1,611 

1,961 


Tons. 


100 

8.S06 

1,481 

8,710 

878 

640 


0,290 
1,680 
6^4«7 
7,846 
86.288 
18,870 


1^008 


m 

1,668 

607 

4,104 

861 

'161 


11,728 
1^388 


1,846 

'966 
7,648 


1.8S4 


961 
616 

ioes 

670 


8310 
*448 


218 
'014 


8388 
'892 


768 


168 


8387 


140 


608 


160 


Tons. 


818 
100 
886 


1380 

2381 
810 


1,110 


498 

1307 

764 


60 
2^486 
1368 

*i06 
200 
776 
160 
110 


1348 

1,760 

1381 

i616 
1,614 

"96 
810 


296 


880 


91 
187 


689 
'880 


806 


88 
886 


786 


697 

164 


60 


Tons. 

8314 
840 


18,784 

187',i68 

1398 
1,869 


1394 


216 

4364 

864 


610 

696 

1.757 


|£ 


166 

^988 
1*380 

8380 

lUlO 


917 

80 

80 

840 

4366 

874 

8,170 

20 


80^469 


1388 
487 


8,910 


796 

M66 

8,064 

677 

18 

80 

1380 

100 


170 
878 
128 
2316 
860 


8364 

280 
108 

"  8 
76 
881 


129 

'248 
651 
482 
176 


Tons. 
1398 

*7ao 


1061 

89399 

617 

11306 

1,900 
660 
800 


10308 

l',998 
1,781 

l',060 
4M69 


768 
10,116 
10387 


757 
867 


9Q360 
1314 
4,146 

4^649 

81.704 

1311 

84368 


4,701 

8*388 
8,788 

460 

4304 

8368 

880 

97,091 

409 

87a06 

1*048 

81366 

4380 

668 

1^676 
841 

8^604 

808 

986 

4i718 

680 

1388 

4346 


170 
789 
871 


6389 


668 


8.106 
1360 


Tons. 
'887 


81.044 

'798 

4398 
1469 
'674 


686 

8364 


868 


900 
1380 


1378 


8,915 

11.044 

1343 

810 


12.048 
823 
146 

86^696 

'409 
'180 

8^070 


8.661 
127 


884 


180 


815 


Name  of 

Country  and  Port  to 

whico  exported. 


NOBTH  AJOBICA— 

oont, 
liverpooL  NJB. 
Miramichi 
Montreal 
Newftmndbttid 
New  Orleans     - 
New  York 
Newhaven.  U.8. 
New  London,  tJJS. 
Norfolk 
PrinoeBdward  Island 
Philadelphia  - 
Portland.  U.8.  - 
Providence,  U.8. 
Quebec  - 
BAchibttcto     - 
St.  John's.  N.F. 
St.John*8,N3. 
St.  Andrew 
St.  Catherine's 
St.  Stephens     - 
Savannah 
Salem.  U.S.       - 
Summerside.  P.  E.  L 
SanFrandsoo  - 
Shippe^     - 
St.  George        • 
Tampieo 
Three  Bivera    • 
Toronto 

Vanoouver's  Island 
Yarmouth,  N.8. 


Tons. 


10.088 
5.641 
1,004 


1.164 
1308 
1.889 
96.164 


1^ 


<S£ 


Tons. 


SOUTH  AMERICA. 


Arica 
Aspinwall 
Berbioe  • 
Bahia  - 
Buenos  Ayres 
Caldera 
Oallao     - 
Gape  Frio 
Ceara 


Ouraooa  • 

Ooqulmbo 

Demerara 

FrajBentos 

Guayaquil 

Ishur    - 

Iquique  - 


LaGuayra 

Maranham     - 

Monte  Video     • 

Maroim 

MoUenda,  Peru 

Natal   - 

Nickerie 

Panama 

Para 

Porto  Alegre  - 

Payta     - 

Pemambuoo  - 

Puerto  Cabello - 

Paraiba 

Punto  Arenas  - 

Paramariba   • 

Quiznper 

Kio  Grande  de  Sul 

Bio  Grande 

Bio  Janeiro    • 

Bosario  - 

Surinam 

Santa  Catherine 

Santos 

Santa  Cms 

S.  Juan  d'  LosBeme- 

dios- 
TooofiUa 
IVnredeMar 
Tobago  • 
Valparaiso     - 
Vera  Cms 
WaoxBiTer  - 


CHANNEL 
ISLANDS. 


Aldemey 
Guernsey 
Jersey 


ICELAND. 


BemQord 
Orebuk 


AZORES. 

Fsyal      . 

Horto  - 

St.  Michaels     • 


CANARIES 

Teneriffe 


MADEIRA    - 


ASCENSION 
LANDS 


IS- 


699 
1380 

*460 


1.788 
^904 


868 


5344 

1.088 

480 

18394 


864 


8.979 
8,046 


4,686 


1358 
'918 


604 


76 
84386 


821 
614 
186 


1086 
888 


1309 
88.608 
89388 


197 
191 


1.084 
1,719 


10.164 


78 


061 


808 


^ns. 


800 


86 


1319 
8319 
'860 


4386 


1348 
'829 


Tons. 


.60 
1.106 

"40 
17312 
8388 


896 
25 


2.571 

21 

1374 

3.169 


82 
8,009 


8385 
106 


884 

67 

4388 

26381 

146 

7,188 


1360 

586 

1365 

50 

8361 

"55 

80 

8^60 

117 

801 

8300 

9.766 

'i86 
468 
751 


174 


1^^» 


22 
106 

"75 

40 

100 

100 


129 


8 

175 
67 
18 


25 
1.4BS 

100 


1384 
73 

6^786 

8 

806 

'547 


354 

22.091 
701 
173 

'548 


Tons. 


8,648 
880 

1U02 


88,660 
4^017 

7.777 


800 

'ooo 


139 
18342 


266 


148 


8366 

8^228 

31.202 

3.164 

15.804 

866 

*8S0 


7.069 
1.814 


10.051 
189308 

'144 


866 
5362 

'soo 

13,446 
122 


100 

68,488 

1,588 

100 

8^607 


831 


62^41 


Tons. 


1,699 
1.^ 

'914 


600 
4^706 


8.076 

'isi 


18,703 
8,015 


67.668 

80 

1.845 

4^561 

181 


466 


1329 


100 
'666 


651 
2.220 

3.066 
496 


18.484 


5,070 
107 


1,280 

1,284 
"73 

*788 


60 


1,086 


968 


158 


3D  4 
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APPENDIX  TO  THE  KEPOUT  OT   COMMITTEE  E. 


Xameof  i     «■ 

Coantry  and  Port  to  j    s  | 

which  exported.  00 


II 


ST.  HELENA 

^Tons. 
299 

Tons. 

Tims, 
105 

Tons. 

Tons. 

618 

Toiw. 

FALKLAND        IS- 
LANDS        -       - 

.. 

867 

.. 

4» 

.. 

NEW  ZEALAND    - 

Auckland 

Otigo     -          '       - 

'iao 

" 

685 

"60 
988 

,. 

.. 

SANDWICH 
ISLANDS. 

Honolulu 

•• 

a  . 

100 

•• 

•• 

Tons. 
Total  ozporta  from  January  1869  to  December  1869  induaive   -  0,776,470 

GENERAL  Summary  for  1869  and  1870.* 


1869. 

1870. 

Fkascb 

Tons. 
1^0.046 

Tons. 
2,022388 

Dbvmabk 

627,636 

721.973 

Norway 

166.012 

201.505 

Swxj>Eir 

201.189 

870.294 

Russia    - 

687,7ffl 

761,781 

AUSTEIA  - 

89,946 

80.707 

GSBXAVT 

861.406 

886,927 

PBinSIA   - 

446.327 

467302 

*  It  has  not  been  possible  to  prepare  for  1870  a  detailed  table  of 
ezp<>rts  as  for  1860  and  the  preTtous  years. 
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Afpxndix,  Tabu  No.  128  • 


Coal  used  in  the  MiNxs  of  Cornwall  aud  Defonshire,  from  which  retaros  hftve  been  Tecdved,  Of  to 
which  the  railways,  making  returns,  have  carried  coal. 


;T  signifies;  Tin. 
C      f,        Copper. 
L      ,9        Lead« 
SL      >•        SilyerLead. 


Z  signifies  Zmc 

M      jf      Manganese. 

W     „     .  Wolfram. 


CoBNisB  MiMXS  making  Returns  of  Coal  nsed  in  the  Steam  Engines  and  for  other  puposes  in  the  Mines. 

Westebn  Distbict. 


No.  of 

liinct 

making 

NimeofMine 

Oie 
raised. 

Coal 
used  for 
Engines. 

No.  of 
Engines. 

Actual 

Horse 

Power 

returned. 

Coal 
used  for 

otiier 
Purpoees. 

DescripaonofCoaL 

1 

T. 

Tons. 
9,100 

5 

•  * 

Tons. 
366 

NeatlL 

8 

Boflcaiwell        •          -          -     «- 

T.&C. 

696 

170 

86 

Main  Colliery. 

3 

Bcwwedden  and  Whed  CwUe 

T. 

'556 

.* 

36 

4 

Pff^Hyttrfr                     ... 

T.»a 

3»7£5. 

19 

665 

168 

Neatk 

5 

CnwConivaU 

T. 

840 

40 

10 

WelBh  Mine. 

6 

Ding-Dong      •          .    "     .     . 

T. 

1,350 

937 

50 

Common  WeUh. 

1 

Guden        -          -     \  • 

:t. 

;     60 

*  • 

16 

GardiiR 

B 

Huel  Kitty,  Ukat      .  ;       -     . 

T. 

966 

100 

79 

Welsh  Mine. 

9 

Lenuit        -           .        •;- 

T.&a 

1,396 

.. 

-883 

Welsh  Bfine. 

10 

NortliLetant  •          ... 

T. 

400 

. 

.. 

36 

MainCdlieiy. 

a 

Huel  Bfargaret 

T. 

100 

180 

99 

Main  Colliery: 

19 

HiKl  Maigwy           •           - 

T.  &  C. 

1,198 

"•. 

.. 

Welsh  Mine. 

IS 

HuelBiary       ^           ... 

J- 

78d 

930 

70 

CMiC 

14 

Huel  Owlets 

T. 

1,887 

160 

94 

MainComery. 

16 

PandiBeii  ^'Hitw^f         *  '  *      *      * 

T. 

840 

•  . 

130 

Main  Collieiy. 

16 

PnMper  United      -        *•- 

T. 

4.614 

413 

950 

Welsh  Main. 

17 

PiovidenGe,  East          -          •     - 

T. 

440 

83 

36 

Main. 

18 

Proridenoe  Mines  -           - 

;t- 

1,596 

•  . 

« • 

Welsh  Mine. 

19 

RowwaUHiU   -          .          .      . 

T. 

730 

118 

100 

Welsh  Mine. 

90 

Saint  Ives  Gonsols  - 

T. 

•2,849 

180 

100 

Main  Collieiy. 

91 

Spearne  Consols          -    '      •      • 

T. 

288 

*'. 

78 

MainCoUiery. 

99 

l^eameMoor        -        ;;• 

T.&a 

;    311 

•• 

113 

Main  Colliery. 

99 

IMyon  Consols         -          -      - 
Total      •- 

T. 

;;5i4 

S.465 

« . 

Welsh  Bfine. 

96,719 

78 

9,005 

13  mines  from  whicli  returns  aie 
not  recaiyed  (estimated) 

Total          - 
Used  for  engines          •          •     - 

•  ••• 

1,500 

•  • 

960 

87,819 

M66 

97,819 

Used  for  mine,  &e.        •  • 
ToUlin  Western  District  • 

•  ••• 

8,965 

89^448 

i«4M.  Vokm. 


SE 
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Appendtx,  Tablk  No.  129. 
Wbst  CsircRiLL  District. 


No.  of 

Mines 

maUng 

Returna. 

Name  of  Mine. 

Itind 
of  Ore 
raised. 

Coal 
used  for 
Engines. 

No.  of 
Engines. 

Aetual 

Horse 

Power 

returned. 

Coal 
used  for 

other 
Purposes. 

Tons. 

Tons. 

rlrn 

Huel  Baddern,  Great   -».,.-      -. 

C. 

140 

.. 

;       '      « •    * 

U 

*                    '    .-            *  • 

t 

T.&JU 

1,012 

• 

*  « 

\  • 

s 

HuelBanet            .      "' 1 

C. 

1,922    . 

« * 

4 

Huel  Basset,  North      • 

C 

.     .    759., 

• 

•  •, 

f . 

5 

Huel  Basset,  South                    •    - 

'    C. 

540 

• 

« 

Huel  Basset,  West        -.       i-      - 

T.&C. 

2,249    ' 

4. 

,. 

122 

WeUhJfine. 

7 

Huel  Basset.  East    -           i           - 

a 

505 

• 

•  • 

♦ . 

8 

HuelBuUer      -           .     '     .  '  : 

c. 

'  1,725 

• 

,  ,             ' 

• . 

9 

Huel  Buller,  East   - 

a 

204 

."      •     1 

'    •'        .  . 

10 

CaigoU             .... 

S.L.&Z. 

2,450 

2 

108 

'50 

South  WalesL 

11 

CaraBi^  .... 

CAT. 

6,200 

14 

650 

670 

Welsh  coaL 

IS 

Cam  Brea,  East                       -      - 

c. 

1,504 

» 

, , 

IS 

Cam  Brea,  South    - 

T.&C. 

1,125 

• 

,, 

, , 

.■\i- 

^^T"   -  -...-a 

T.&C. 

l: 

256 

••. 

20 

IfaincoaL 

le 

ChWerton,  East             -           -      - 

L. 

'192 

.. 

• . 

17 

Chiveiton,  New       ... 

L. 

860 

, , 

, , 

*eo 

18 

Chiveiton,  North          -           -      - 

L.    . 

., 

,, 

• . 

19 

L. 

610 

.', 

22 

'60 

Caidift 

.«o 

Chiverton,  West           -           -      - 

L.G&T. 

, , 

, , 

n 

Clifford  Amalgamated    '.  - 

C.' 

17,513 

• 

, . 

. , 

» 

Pliia^apd  Wpntworth-           .-      - 
dmbrd  IWw  Huel  -           r          * 

T.  &:C. 

,.,896 
140 

•  • 

•   • 

•♦ 

•• 

.• 

S4 

Clifford,  West  -           -     •  -    -      - 

,    . 

871 

• 

, , 

,, 

t5 

Condurrow,  South .-           -           - 

T.&C. 

. , 

t0 

Cook's  Kitchen            .           •      • 

T  &C. 

^880 

4 

110 

500 

Welsh  Mina. 

17 

Copper  HiU             -           - 

C. 

414 

• 

, , 

, , 

t8 

Creegbraws , .    -           -           ••      - 

T.&C. 

484 

• 

, , 

. , 

S9 

Crofty,  North  Huel 

C. 

600 

, . 

100 

80 

Crof^i,  Sow^h  Hnel       -    .       -      - 

T.&C. 

600 

ISO 

100 

Welsh  coaL 

81 

Damsel,  West  Huel 

T. 

'           798 

50 

132 

MinecoaL 

82 

Dolcoath           ....       .      . 

T.&C. 

5,8SS| 

9 . 

900 

p60   . 

Cardiff  coal. 

95 

Downs,  Great,  North 

C. 

'        1,791 

800 

80 

South  Wales. 

84 

Downs,  North. r'         -     »      -      ■ 
Emily  HenHetto      - 

C. 

• . 

»•• 

^ , 

, . 

85 

C. 

700 

80 

20 

Welsh  Steam. 

ae 

Fahnq^ithapd.  ^perries  ^  .        -      - 
Frances,  South  Huel 

T,&a 

1,663 

• 

,. 

87 

T.&C. 

1,213 

• 

384 

252 

Bitmtamona. 

88 

Fr«m:ef,  XJprth             -,          -     - 
Fhmces,  West  Huel 

.  a 

121 

,, 

.  • 

,, 

89 

T.&C. 

1,212 

,, 

,, 

n 

• 

40 

Godolphin,.We9t.         -   .        -      - 
Grambler,  North  Huel 

T. 

..  • . 

, , 

• . 

\^ 

Welsh  Mine. 

41 

r&c. 

, , 

, , 

4S 

Gramt>l0S<aQd'Slr  Aubyn         -      - 

T.-&C. 

.    166 

,. 

«. 

•• 

48 

GrenVlUe,  East  Huel 

C. 

1,017 

1 

200 

•• 

U^nooaL 

44 

GreniOlle^Huel            -            -      - 

c. 

.1,929 

.8 

275 

Main  coaL 

46 

Grenyille,  South      .           .           - 

c. 

147 

1 

58 

• . 

MaincoaL 

46 

47 

St.  QewKe,^  Vest,  Great          -      - 

Gr^tWork 

c. 
t:&c. 

704 

2 

•  • 

96 

48 

Great  Work,  West        -  .        -      - 

T.&C. 

.  'ieo 

*i 

*90 

'70 

49 

Great  Work,  East    - 

T.&C. 

*  , , 

•• 

•  « 

•  • 

Main  coal. 

60 

Hallenbeu^le    - .         -           -      - 
Jane,  Huel  -           -        '  - 

., 

1,660 

•• 

,, 

120 

61 

"L. 

1,920 

3 

94 

264     ' 

Caidfir. 

62 

Jane,  North       -           -           -      - 

T.&L. 

.    435 

,. 

•  • 

,, 

68 

Kitty,  Huel,  St.  Agnes     *  - 
Leeds  and  St.  Attbyn   -           -      - 

T. 

1,368 

• .    ' 

107 

GardiC 

64 

T. 

732 

.1 

100 

40 

PoweU's  Duflkyn,  : 

65 

Lovdl,  East  Huel    -           - 

T. 

389 

1 

, , 

40      - 

GardUE                   i 

66 

Lovell.  Bast,.Great       .... 

T. 

. , 

• . 

•  • 

67 

Lovell,  New  Huel    - 

T. 

196 

i 

26 

16 

68 

Mellanear         -           -.          -      < 

C. 

.  ."■. 

,, 

•  * 

• . 

69 

Nan^Hes      -           -           - 

c. 

•1,400 

'.     2 

90 

*66 

60 

Pednandrea 

T. 

3,772 

3 

450 

149 

Welsh  coal. 

61 

Pendanres  United 

T.&C. 

3,711 

4 

237 

865 

Maincnal. 

62 

Penhale,  Huel  Vor      -           -      - 

T. 

.. 

,. 

, , 

68 

PenhaDs       -           -        "- 

•T. 

887 

, , 

*96 

Main  coaL 

64 

C. 

100 

.  1 

86 

12 

Welsh, 

65 

Polberro  Consok    - 

?:l 

2,058 

3 

250 

72 

Welsh. 

66 

Polbreen           -          -          -     - 

299 

, , 

, . 

67 

Pool,  East    -           -           .          - 

T.C.AW. 

965 

4 

301 

1,289 

Welsh  MBne. 

68 

Rettallack,  Great                     -      - 

L.&Z. 

444 

1 

143 

Welsh  Mine. 

69 

Rose,  Huell            -           - 

•c. 

1,804 

, . 

180 

70 

Rose,  Huel,  East          -           -      - 

L. 

.  • . 

, , 

, , 

,, 

71 

Roskear,  North 

T.'&C. 

, , 

•  , 

.*, 

, , 

' 

72 

Rosewfume,  Consols     -    ,      -      ' 

C. 

,  . . 

, , 

. , 

, , 

, 

78 

Rosewaroe,  Eas£     -        '*- 

T.*&  C. 

1,010 

, , 

100    • 

40 

]fiiie«iwL 

74 

Seton,  Huel      -      - 

C. 

1,888 

8 

.. 

278 

76 

St.  Day  United 

T.&C 

2^9 

,, 

.. 

, , 

i 

76 

Spamon  Huel  -           -           -      - 

T.&C. 

600 

1 

800 

9 

Welsh  mine.          < 

77 

Stray  Park  -           -           -           , 

T.&C. 

,, 

, , 

,, 

t  • 

1 

78 

Tincroft            -    '        ..           -      - 

T.&C. 

3,730     , 

<• . 

341 

719 

Swansea  mining  c^aL 

79 

Tolgus,West 

•c. 

•1,948     ' 

2 

••228 

^4 

Wf^eoaL 

80 

Tolgus,  East    .      -  -  -    - 

C. 

157 

-. , 

, , 

, , 

81 
82 

Tolgus,  South 

Tr^erby,  North         -           .      - 

C. 
T.&C. 

1,768     . 
•1,620 

'2 

184, 

180 

Cardiff  and  mine. 

88 

Treworlis     -          — - 

T. 

59^ 

4 

, , 

65 

Gsniiff  and  oomnu 

n. 

84 

Tmmpet  Consols         .           -      - 

T. 

1,47* 

5 

i 

130 

Cardiff  and  00mm 

DcagiM. 

85 

Trumpet,  East  Mine 

T. 

119 

a 

*••  • 

10 

86 

Union,  Huel     -           -           -      - 

, , 

57 

, , 

, , 

87 

Uny,  Huel  -         ;  -           -        .    - 

T.&C. 

2^36!7      I 

« • 

•  •  *  •   , 

« . . 

• 

88 

Vor,  Great  Huel          -           -      - 

T. 

4,24^ 

6 

789' 

224 

bardiff. 

89 

Western  Mines,  qreatfi      - 

Total         -       - 

T. 

l,S2j6r~ 

2- 

104 

80 

Steam  coal. 

109,2Si4     . 

85 

7,465 

6',780i 

*  The  returns  given  to  the  mines  marked  •  are  the  quantities  given  by  the  railway  supplying  the  mines  with  coaL    It 
therefore,  to  separate  the  coal  used  for  producing  steam  power  nrom  the  coal  used  for  other  purposes, 


portion  of  their  coal  from  other  sources, 
t  Polberro :— 1865— 2,308  tons. 

1866—1,809     „ 
Polbreen :— 1866— 272 

1A66— 827         „ 


Several  of  the 
This  iracoounted  for  in  the  final  estimate. 

X  Coals  consumed  at  Wheal  Rose  St  Agnes  during  1865 


is  not  posiiU^ 
i 


70- inch  pump 
24-Inch  windi 
,  Smith  shop,  dry,  &c.  &c. 


»ing  engine 
24-Inch  'winding  and  crushing  engine 


1,122 
800    „ 


1,575 1 
278 
138 


1,»5 


6  The  Great  Wcstam  Mines  comprehend  St.  Aubyn  and  Grylls,  East  Huel  Grylls  late  Greenberry  Bfoor,  Hue!  WeUiiVtM>»  ^ 
•oigia  Flofence  and  Grylls,  West  Uuel  Grylls,  and  Uuel  Grylls.  ^_^ 


Otoigia 


A»Tinfleax'yo>ri<i!  ta^&aA  ■■^'d&ib&t^fBPlt^ 


im 


West  Central  Distnct— «oiilmifedl 


fibn 


46  mines  fi|9m  which  returns  were  not  received,  estimated 

Total       - 


Used  for  enigines 
Used  for  mfne,  &c. 


Total- in  W^  Central  District 


Coal 
used  for 
EngineSi 


Tons. 
50,250 


'15»,554 

159,554 
10,281 


ie»,VS5 


Goali 
for  other 
Purposes. 


Tons. 
3,450* 


MVflSl 


East  Csntbal  District. 


No.  of 

Mines 

making 

Returns. 

Name  of  Mine. 

Kind  of 

Ore 
raised. 

Coal  used 
for  Engines. 

No.  of 
Engines 

re- 
turned. 

Actual 

Horse 

Power 

returned. 

Goal  used 
for  other 
Purposes. 

Description  of  Coal. 

10 

Charlestown,  United 
Crow  Hill,  New          -           -     .- 
Cuddra        .... 
Elisa,  Huel,  Consols  .           .       . 
Power  Consols,  South 
Maudlin  Mines           -           -       - 
Mttlberrf     -           -           - 
Pembroke,  New          -           -        - 
PolgooA,  Great      •           -           - 
Trafeather,  North                  .       - 

Total       . 

T. 
L. 

T.&a 

T.  &C. 

C. 
T.  &a 

T. 
T.|rCl 

L.  &  C. 

Tons. 
2,300 
1,000 
1,292 
2,000 

.  • 
20 

flOO 

1,000 

T   .^'  • 

870 
104 
190 
290 

"90 

64 

"JO 

Tons. 
55 

48 

30 

6 

4 

10 

Welsh  steam. 
Welsh. 
Bfining. 

Stewart's  Welsh. 
House. 
Welsh. 
Steam. 
Mining  coal. 

•9,188    ' 

'■  le   i 

M58'' 

158 

•    ••     •• 

!                   South  Central  District. 

Coal 
used  for 
Engines. 

Coal  used 
teolhar 
Purposes. 

. 

i 
15  mines  from  which  returns  were  not  receiTed,  estimated 

1                           Total       -     .-      - 

Used  for  engines  -           .  •  •      .         •  .          -    •  •     - 
Used  for  mqie,  &c.    •-,.••-           -:'        -,- 

Total  in  Eaft  Central: Distrirt         -     ;      -           ••.       -       - 

Tons. 
8,750 

Terns. 
150 

r 

12,98B 

12,988 
808 

808 

•  • 

!»■    1    >    •            J 

18,241  * 

> 

Appendix,  Table  No.  131. 
Eastxbn  DisTBipr. 


No.  of 

Minsf 

making 

Returns. 

Name  of  Mine.' 

Kind  of 

Ore 
nds6d. 

Coal.used 
for  Engines. 

Nouof 

Engines 

re^ 
toned. 

Actual 

Hojrse 

PoF«r 

letumed. 

Coal  used 
for  other 
Purposes.^ 

1  .    ' 
Description  of  CoaL!| 

1  • 

-   Tons. 

. 

Tons. 

. '  ..    -  -t: 

1 

Aw,  East  Huel     - 
C^^ite  and  Callington 

T. 

104 

, , 

56 

It 

Steam. 

2 

C. 

., 

, , 

8 

Calstock  Consols    - 

T. 

, , 

. , 

. , 

12 

Welsh.      ' 

4 

Oaradon    Consols,     Glasgow     or 

Tokenbury          -           -           * 

<X 

620 

-'■%    • 

•» .'.  • 

!«• 

Welsh. 

5 

Caradon,East 

C. 

550 

. . 

. , 

, , 

6 

Gsradon,  Great       ... 

C. 

, , 

, , 

, , 

7 

Candon,  South 

c. 

2,500 

, , 

, , 

Welsh. 

8 

CsradonVale 

c. 

150 

, , 

^  ^ 

Welsh. 

9 

Caradon,West 

c. 

1,420 

.. 

Welsh. 

10 

GnddockMoor       - 

a 

700 

, . 

, , 

, , 

Welsh. 

11 

Drake  Walls   .... 

T.&a 

602 

2 

100 

80 

Welsh. 

IS 

Drake  WaUs,  West 

T. 

237 

, , 

Welsh. 

18 

Enuif  Wheal  - "         -      "   - 

ar. 

, . 

■*  " 

- 

* 

14 

Gonomena              r 

c. 

450 

,  , 

Welsh.. 

15 

Gnnnis  Lake  4U)d$«  Bedford         r. 

c. 

.^ 

•  • 

50 

Welsh. 

16 

Gunnis  Lake»  Old  n           -. 

c. 

550 

3 

36 

.. 

C.  Lam|l>ert  and  Co. 

17 

Herodsfoot     *                      -       - 

SJ^I 

720  (1867) 
•  626  (1868) 
235 

}     * 

.. 

CLambertandCo. 

18 

Hooper,  Hnel          »           ... 

C.  Lambert  and  Co. 

19 

Hingston  Down  Consols 
MarkeVaUeyr 

Mary  Ann,  Hufil..-. .i^ 

OhelTor    ,      •           -          ,.       - 

I- 

. ..       615 

•••,*' 

.     1«5  . 

.  '  a.  ^ 

Welsh. 

90 

.     1,300 

.  9 

Welsh., 

21 

_aL. 

1,800 

3 

315 

Welsh.; 

22 

J.   . 

714 

2 

, , 

2 

Welsh.; 

28 

Phoenix                            ,  - 

t.&c. 

2,500 

, , 

Welsh.  • 

24 

Phoenix,  E*st              -           -        - 

'  c. 

.        62Q 

•  • « 

«    .   •*' 

Welsh. 

25 
26 

Phoenix,  N6rth      !-        :    - - 

Prince  df  ^lUas,  *fiA-. '  _-..-. .  :. 

c. 

J.&C. 

100 

1 

-    ..     - 

.    12    . 
•      10 

i^r- 

27 

RedMoori-       ^   -       .    -f        .-- 

^A 

,. 

., 

..    «.f' 

\-"    ,  ,.?-.  . 

28 

Sharp  Tor,!west*-     .   i       -       - 

725 

, , 

•  • 

Welsh.! 

»  • 

BoaeDowdfWesi-*          - 

a 

MO  - 

-•?-- 

*, 

1^ 

Wdsh.                 -    .     ^      . 

80 

Trelawnej 

&L. 

8,088 

,, 

., 

,, 

31 

TMweatha  .... 
Total 

8.L. 

1,921 

2 

500 

41 

Welsh. 

23,002 

19 

M42 

804 

3  £  2 
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Eastern  District- eoHfimied: 


-4- 


Coia 

used  for 
Engines. 


13  mipes  tnm  wWdi  returns  were  not  received, 

Total 


Used  for  engines    • 
Used  for  nune,  &c. 

Total  of  Eastern  District 


Tons. 
7,600 


SOfiOSt 


S1,S96 


Coal  used 
for  other 
Purposes. 


Tons. 
300 


604 


ApFENDiSy  Table  No.  131?« 
Goal  used  nt  DsYONflHiBE  Mmsa. 


No.  of 

Mines 

making 

Returns. 

Name  of  Mine. 

Kind  of 

Ore 
raised. 

Coal  used 
for  Engines. 

No.  of 
Engines 

re- 
turned. 

Actual 

Horse 

Power 

returned. 

Coal  used 
for  other 
Purposes. 

Description  oTCcMd. 

Tons. 

Tons. 

1 

Bamf  jlde    .... 

a 

, , 

, , 

•  • 

33 

2 

Bedford  ConsoU         -          -       - 

a 

, , 

, , 

, , 

4 

Sunderland. 

S 

Bedford  United      - 

C. 

163 

, , 

, , 

30 

Port  Talbot. 

4 

Belstone  ConsoU 

a 

,, 

, , 

,, 

20 

Smith's  coaL 

5 

Bottle  Hill  - 

T. 

^ , 

, , 

, , 

20 

6 

ChiUaton        -           -           -       - 

M. 

50 

1 

13 

2 

Welsh. 

7 
8 

Crebor,  Hiiel 
Devon  Great  Consols 

C. 

c. 

1,915 

8 

*> 

153 

19 
1,104 

Wd£»ft92,Ne»C8Mlc5S7.« 

0 

Druid          .... 

a 

680 

2 

50 

15 

Common  Welsh. 

10 

F.mmfLj  Hue!    .               •               •          - 

a 

16 

• « 

, , 

10 

House  coaL 

11 

Eimottth  Silver  Lead 

8.  u 

, , 

, . 

, , 

10 

Welsh. 

12 

Exmoutl^  South 

S.L. 

262 

1 

20 

10 

WeUh. 

13 

Fmnk  Mills 

S.L. 

1.290 

3 

216 

50 

Welsh  Coal. 

14 

Friendship,  Htfel        •          -       « 
Gawton,  Copper     - 

c. 

180 

1 

, , 

88 

Common  Welsh. 

15 

c. 

860 

2 

74 

20 

Neath  Abbey. 

16 

Ounnis  Lake,  East&  South  Bedfoid 

a 

, , 

, , 

50 

Newport  and  Fbit  Talbot 

17 

Ufton  Manganese  ... 

M. 

. , 

,, 

. . 

54 

18 

MoUand          -          -           -       - 

C. 

208 

, , 

20 

10 

10 

Russell,  New,  East 

c. 

1,298 

2 

110 

8 

Common  Welsh. 

20 

Russell,  Wheal           «           •       - 
Total 

c. 

•• 

•• 

6 

Newport. 

6>3$2 

20 

656 

1,558 

*  Some  of  this  coal  is  consumed  in  the  arsenic  works  on  the  mine. 


Devonshire  Mines. 


28  mines  (several  of  them  small)  from  which  no  returns  have 
been  received,  estimated  «••*.•  • 


Total 


Used  ibr  engines  •  •* 

Used  for  minci  &c. 


Total  used  in  Devonthite 


Coal 
used  for 
Engines. 


Tons. 
4,500 


10^852 

10^852 
8,306 


13,160 


Coal  used 
Ibr  other 
Purposes. 


Tons. 
750 


2,308 
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A^PEsmx^  Table  No.  133. 
Coals  consumed  at  the  following  Mines  from  Jan.  1  to  Dec.  31,  1866. 


Coals  burnt 

1 

■' 

per 
Month. 

PerYewr. 

ATcrage 
Duty. 

]l£mh. 

Per  Year. 

Average 
Duty. 

Tons.  cwts. 

Tons.  cwts. 

MiUlons. 

Tons.   cwts. 

Tons.  cwts. 

MUliontf. 

W|inlRowBllne,70^in. 

" 

engine       -       .         • 

180      7 

North   Treskeiby   Mine, 

^ 

24-in.  winding  engine     - 
Account  iKNise,  dry,  and 

80      0  . 

1,964 

4 

65*0 

54-in.  engine 
18.in.  winding  engine    - 

118     10 

80      OV 

1,890     0 

580 

smith**  shop 

15      oj 

Account  house,  d^,  and 
smith's  shop      -       - 

85      0 

New    CiiiTertoa    Mine, 

^ 

40>in.  engine 
Account  house  And  smith's 

80      of 

49 

0 

480 

Grceit  West  St.  Geoige 

^ 

shop       .        . 

5      oj 

Mine,  70-in.  engine    - 
84  windtng  engine    *     - 
Account  house,  dry,  and 

45      0 

Eest     Chirertoa .  Bline, 

17      0 

840      0 

400 

3(Mq.  engine   . .  - 

16      0 

198 

0 

40-0 

smith's  shop 

8      oJ 

South     Wheel     Fnncis 

^ 

Mine,  75-in.  engine     - 
Two  winding  engines     - 

60      0 

Wheal  Kitty  Mine,  50-in. 

80      0 

1,818 

0 

550 

engine       -       .        - 

« • 

, , 

57-0 

Account  house,  smith's 

30-in.  stamping  engine  - 

, , 

, , 

46  0 

shop,  and  dry      - 

21      oj 

HaUeBbeiiglelfine,eo-ln. 

^ 

PenhfOls  Mine,  50*tB.  en- 

engine      -       -         . 

115      0 

gine       -         -          - 

, , 

*• 

600 

82.in.  winding  engine     - 

80      0  . 

1,749 

0 

64*0 

36-in.  stamping  engine  • 

, , 

48  0 

smith's  siiop 

10  15J 

Appendix,  Table  No.  134. 

QuAVTiTiBS  of  Ck>AL  imported  into  Looe,  and  passing  over  the  Liskeard  and  Looe  Union  Canal  Companies* 

Railway. 


1863. 

1864. 

1865. 

1866. 

1867. 

1868. 

South  Garadon 

Phcmiz 

Craddock  Moor       - 

West  Garadon 

Gonlunena 

Sliaip  Tor  West 

Hue!  Hooper 

Marke  Valley    -        •        - 

East  Garadon 

Tokenhury    or    Glasgow, 

Garadon  Consols 
West  Rose  Dovm 
Garadon  Vale 
South  Phcenix 
East  Phttnix 
Trelavney  Wheal    - 
Sundries     - 
Huel  NorrU 

Tons.  cwts.  qrs. 

1,988      0      0 

U514  0  0 
789      0      0 

1,489  0  0 
859  0  0 
743  0  0 
380      0      0 

1,889  0  0 
590      0      0 

828      0      0 
888      0      0 
877      0      0 
515      0      0 
568      0      0 

854  "0      0 

Ton^,  cwt^.  qrs. 

8,145      0      0 

8,080  0  0 
665      0      0 

1,849  0  0* 
899  0  0 
689  0  0 
356      0      0 

1,888  0  0 
518      0      0 

787      0      0 
886      0      0 
405      0      0 
851      0      0 
387      0      0 

337      0      0 

Tons,  cwts,  qrs, 

8,598      0      0 

8,564      0      0 

768      0      0 

1,388      0      0 

538  0      0 
690      0      Q 
471      0      0 

1,858      0      0 

539  0      0 

989      0      0 
814      0      0 
136      0      0 

619  "0      0 

886  "0      0 
808      0      0 

Tons.  cwts.  qrs. 

2,899      0      0 

8,689     p      0 
730      0      0 

1,835      0      0 
485      0      0 
749      9      0 
183      0      0 

1,809      0      0 
568      0      0 

1,814      0      0 
810      0      0 

674  "0      0 

899  "0      0 
805      0      0 

Tons.  cwts.  qrs. 
8,491      0      0 
8,890      0      0 

614      0      0 
1,284      0      0 

424      0      0 

1,966  "0      0 
638      0      0 

893      0      0 
877      0      0 

469  "0      0 

3,440    0     0 

Tons.  cwts.  qrs. 
8,569      0      0 
3,173      0      0 

666      0      0 
1,380      0      0 

550      0      0 

1,408  "0      0 
585      0      0 

497      0      0 
885      0      0 

677  "0      0 
3,083      0      0 

Total 
Herodsfooi  Mine  uses 

11,680      0      0 

11,887      0      0 

18,448      0      0 

18,789      0      0 
780      0      0 

14,080      0      0 

14,668      0      0 

L18KEABD  and  Looe  Union  CanaL 

Mineooal       - 

House  coal 

GuJm 

Loo«,  local  consumption   - 

14,801     18      1 

4,696    14      1 

737     17      8 

13,886    13      1 

6»19S    19      8 

798      5      8 

15,568    19      0 

6,589    18      0 

977      4      0 

14,652    11       1 

6»151      4      0 

958    10      0 

1,800      0      0 

7,080  "0      0 
655      0      0 

•  • 

5,628     '0      0 
1,069      0      0 

Heiodsfoot  not  included  in  the  above,  nor  Mary  Ann.    All  the  above  landed  at  Looe,  but  the  local  consumption  of  the  towns  and 
neigbbouxhood  of  E.  and  W.  Looe  will  be  the  excess  of  the  above. 
lidceard  town  h  assome  coal  (torn  St  Germans. 


FvBTHEB  Pabtioulabs  respecting  the  Coal  received  and  iiaed  in  Devonshibe  and  Gobnwall. 

Appendix:,  Table  No.  135, 

Coal  deliyebed  on  the  Biveb  Tamab,  and  by  the  Tayistock  Canal. 

The  quantity  of  house  coal  carried  in  18^  over  the  Tayistock  canal  was  2,133  tons:-- 

Of  calm  for  lime-burninff  and  maltinff  purposes  -  ...    1,080  tons. 

In  1868 :— House  coal     .        - 1^5    „ 

Cuhn 1,481    „ 

No  mining  coaL 
Hie  quantities  of  coal  disdiarged  at  Morwellham  and  Newquay  (on  the  Tamar)  in  1868  were  as  follows: — 
Morwellham      •>  -  -  -  -  •  •  -    6,437  tons. 

Newquay  -.--.--.-    2,000    „ 
Small  lots  lirere  hicyiu^t  up  the  river  and  disofaamd  ak  points  between  Newquay  and  the  Weir  Head,  but  as  they  weie 
brou|^t  irom^  Flymouw  coal  merchants  the  retunn  from  thence  will  cover  all  such. 

8  E  3 
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Apfekdix^  Table  No.  lB6i 
QuANTiTiES^of  Mining  Coal  imported  at  Detosan  and  carried  to  different  Minea  and  Flaoea. 


Names  of  Mines. 


Noith  Jane     -         ... 

Great  Wheal  Baddern 

Wheal  Jane 

Wheal,  Falmouth,  and  Sperries 

Naugflles        -       -         '. - 

*Cliflbrd  Amalgamated 

*8t.  Day  United 

Creegbroase       -        - 

West  Clifford 

NewCliffbrd 

EastBuller      - 

•Wheal  BuUer    -       -  -  : 

•Copper  HiU   - 

•Clijah  and  Wentworth 

•Wheal  Uny 

•East  CamBrea 

•EastBassett  - 

•WestBassett     -     .^ 

•North  Bassett 

•South  Bassett 

•Wheal  Bassett 

•South  Cam  Brea 

•South  Frances 

•North  Fkancea  - 

West  Tolgus 

South  To^^s     - 

East  Tolgus 

•Wheal  union     - 

•Grambler  and  St.  Aubyn     • 

•Pednandren 


1865.- 


Tons. 

485 
1,511 

850 

1,812 

1,8S9 

16,S78 

9,859 

484 

871 

lis 

'1,619 

£60 

896 

2,367 

1,604 

501^ 

182 

759 

540 

1,922 

•1,125 

177 

121 

1,688 

1,768 

157 

'       57 

166 

2,881 


42,673 


1866. 


Tons. 

410 

1,012 

1,981 

1,668 

1,254 

17,518 

^IS 

296 

"140 
204 

1,725 
414 
112 

2,206 
410 
481 
26 
580 
501 

1,416 


1,856 
1,422 


182 


4^011 


DistrihadonofCoal. 

• 

1865r 

•     1866. 

Tons. 

Tom. 

Smelting  works  and  maoufiietaraa 

8,725 

8,176 

House  coal  carried  to  other  places  -           -r 

6,285 

4,096 

In  addition  to  the  above,  house  and  other 

coal  were  imported  by ': 

rChacewater  ) 
Gwennap    j      : 

4,655 

4,899 

Ponsanooth 

249 

225 

ViyianandSon  - 

Bissoe       -        . 

151 

160 

•\ 

Tiuro         :  -    .-  - 

141 

ai 

Wheal  Jane 

849 

1,980 

1 

Gt.S.wS.  Baddern      - 

1,510 

-      1,011 

'  Brogden  and  Sons'  -           .           .           . 

, , 

1,174' 

Point  Smelting  Works 

•  ^ 

Perxto  Foundry  CompAny      J       h 

-•• 

2,009 

Total  -           -        -           . 

1%515 

18,196 

•  Messrs.  Brogden  and  Spm^  fomr^ed  to  the  p6rt  of  Conmll 
as  follows: — 

1867.  1868. 


•  The  mines  mariLsd  thna  ^ 
other  ports. 


obtained  some  of  their  coal  from 


House  coal 
Steam  coal 
Through 
Mioiiig.     • 

NuU      • 


Tonsi 
-    16^79$ 

r.      2,106 

504 


'  Tons. 

16,807 

1,047 

t70 


Total 


84,587 


804 
52,480 


AppsKDrSy  Table  No.  137. 
Tables  of  Imports  of  House  and  Mine  Coal  at  all  Cornish  Ports. 
No.l. 


An  Accottnt  of  the  Quantity  of  Coals  Iicpobtsd 
into  the  County  of  Cobkwall  in  the  Year  1829. 


Names  of  Ports. 

Goals  and  Cinders. 

Culm. 

Tons. 

Chds. 

Chds. 

Fowey 

M74 

^,•^89 

8,908 

Falmouth 

fl,472 
1,479 

1,298 

798 

Gweek 

.4,165 

,54(9 

Trupo          -       -        - 

9,052 

16,786 

2,488 

.  Pensance 

5,746 

%916 

559 

SciUy          -        - 

[      i    798 

16 

.       9 

Saint  lyes 

^^8,669 

.         817  . 

Padstow      ' 

"  18,029 

4,106 

,      1,242 

Total 

47,714 

76,895  or 

10,865  or 

97,448.t0|is, 

*l%165ton4. 

Total  coal  and  culm  imported,  158,827  tons^^VoL  27,  1880,  p.  |81, 
Accounts  and  Papers,  House  of  Commons  Ubnu^. 


No.  2, 

An  Account  *  of  the  Number  of  Ybssels  and  Tons 
of  C0AL8  landed  at  St.  Ives  Harbour  in  the 
Years  1866  and  1866. 


Year. 

Bfining  Coala. 

,     WmtpOuMOofff^.: 

1865 
1866 

Ships. 
92    . 
88 

Tons. 
11,668     . 
11,171 

54 

Tons. 
4,448 
4,697 

180. 

22389. 

411     . 
.     180    . 

9,14a 
^889     . 

291 

81,979   . 

Add  not  less  than  10  per  cent,  to  t^e  quanti^  of  co^Jis. 


No.  3. 

Coals  LAia>ED  at  Pibnzanob  and  'Mount's  Bat  in 
1865  and  1866.  .       .    . 


Pexxahcb. 

Kovemher  1864  to  1865      - 
Do.        1865  to  1866 
Mount'  ) 

PoYthleten     V20/)00tons. 
-'  Newlyn         ) 


49,567  tons. 
«,«87    H 


■>        No.  4. 

Coal  reoeiyed  at  Cornish  Ports  as  per  Custom 
House  Returns. 


Names  of  Porta. 

1867. 

1868. 

^FowiT,  including             "J 

Looe,                       r     •   ^ 

5"',              r    ' 

' 

72,284 

61,869 

Charlestows*  and.  1 

Pentuan       .  .      .J 

Faucouvh,  including        ) 
Penryn  and     -     ,  >. 
Gweek                   J 

48|457 

'   :».  i«6»7U  .  ' 

Tairao,  including              S 

Deveran,                 f 

Point,  and               C 

90^776 

75,661 

Mopus                    J      .  . 
•  PxtnAMCKylnduding            "V 

.  « 

St.  Mi(;hael's  Mount,       • 

■  Porthlenren, 

57,492 

50^448 

Newlyn,  and 
MouMhole^ 

; 

.st.>es»           r 

PoHr6aai,and        f 

.'  I : 

199^200 

16^194 

St.Agndi              •>;        • 

:  '        .       . 

SCIELT          -•            *               -      .        - 

2,176 

1,677 

Puoacow,  including           *| 

PbJtW^and       r-    ^ 

'48,28t 

'  '   8ltM8 

Newquay                J 

Tflttd 

507*567 

484.2V 

"-••'- 

.  ;  ^.. -; 

i.'  .    . 
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No.  5. 

Coal  reoeiyed  at  Cobnmh  Posts  and  Cbmvka,  distinguishixig,  as  &r  as  possible,  House  and  Manufkctnring 

Coal  from  Mine  Coal. 


Nai 


I  of  Po^if. 


Penance 


"1 


Portleren 

Fahnontfa 

Penrrn 

Oweek 

Deroimn* 

Point 

Moput 

Truro 

Looef 

Fowey^ 

Pto 

St.  Gennmni 

Pentewan 

Chnrleitown 

Padstow 

Boecastle    ^ 

NewQuAj  V 

PortlsBJu:  J 

St.  Agnesf 

Portreath 

Harle: 

'flairer  mnd  Co. 
Sandy  •  •"''  ^^ 


House  CoaL 

1867.  1868. 


'■T 


Co.    - 


St.  Ives 

Scilly    •       ' 

Toul 


Tons. 
14,60» 


7,155 
S1,94S 

9,846 
10,669' 

90^776 


SS»64S 

5,102 
4,494 

5,940 
18,258 
15,S5S 

27,791 

8,605 
10,000 


17,8«6 

9,588 

600 

2^176 


296,961 


Torn. 
50,448 


8,080 

20,766 

7,486 

8,514 

75,661 


19»899 
8^884 

4,664 

5,968, 
15,810 
15,194 

•fla,094 

2,684 
9^70 

19,678 


1,677 


Mine  Coal. 


1867. 


1868. 


Tons. 

Not  dis- 

dnguiihed; 

Included 

in 


Tong. 

29,896 


«,921  4.987 

Not  diatinguitlied, 

Ditta 

Ditto. 

IMtto. 


14,662         14808 
Notdiitin|9Biriied. 

16,980    I     12,256 

Not  distinguished. 
Ditto. 
CWm2S9    |C\AmS68 

Not  dBitinguishcd. 


290^1 


5,904  . 
50^000^ 

81,406 
10^571 
NotdlitingttMied. 

..         I        .. 

No  vine  cqaL 


"75,91911 
26,888 


165,830        189,699 


*  See  next  table  for  Devoran  imports  and  distribution. 
t  Looe  local  consumption,  about  1,200  tons  a  year. 

f      1857.  1858.  1859. 

^Fowey  imported  in  •{      Tons.         Tons.  Tons. 

(      6,18a         5,097.  6,029.. 

$  Imports  of  house  coal  at  Tfcwrs^i  nance  Pier  for  the  following 
years,  vis. : — 

Tons.  cwt. 
8,292  16 
8,801  18 
8,845  2 
3,485  IS 
3,667  6 
8,412    2 

Importt  of  coal  i^  Trevaunance  Pier,  and  consumed  for  mining 
purposes  for  the  following  years,  via. : 


Vmm  1st  April  1860  to  Slst  Ifacch  1861 


1861  to 

1862  to 
1868  to 

1864  to 

1865  to 


1862 
1868 
1864 
1865 
1866 


From  1st  April  1860  to  81st  Haicb  1861 


1861  to 

1862  to- 
1868  to 

1864  to 

1865  to 


1862 
1868 
1864 
1865 
1866 


Tons,  cwt  qrs. 
7,898  0  2 
6,674  4 
6,298  •16 
7,059  12 
6,569  0 
6,517  12 


This  coal  was  used  at  the  following  mines : — ^North  Chiverton, 
New  Chiverton,  Huel  Pradence,  Great  Retallack,  Polberro, 
Polbrean,  Huel  Kitty,  and  PenhaUs.—These  are  at  work,  March 
14th,  1867.  Some  others  at  Budnick,  Huel  Vlow,  Duchy  and 
Peru,  Mount,  and  Huel  Betsy  were  aft  work  in  the  years  given. 
Tywamhayle  and  Hual  Bllan  will  I  suppose  hava  had  coal. 

II  Carried  over  the  West  Gomwail  Railway  inm  Hayle  and 
Portreath. 


Sdmmabt  of  Rbtukns  for  1867  and 
Table  No.  6. 


\,  as  given  in 


DteriptkmerCoaL 

1867. 

1868. 

House  coal                                      -           - 

Mine  coal            .            -           - 

Ctthn           -          -              ... 

Tods. 

898,061 

165,880 

259 

Tons. 

290^1 

139,699 

368 

Total 

464,150 

480,488 

AppEia>nt,  Tablb  No.  138. 
SmocART  of  the  Returns  of  Coal  used  in  ihe  Mines  of  Cornwai<l  and  Pbtomshibb. 


DisTatcT.    . 

Covatiy  embsBced. 

— . — , 1 

Number  of 

Mines  making 

Returns. 

Number  of 
Engines 
returned. 

Cosl  used  for 
Engines. 

Coal  used  for 
other  Purposes. 

CORNWALL  :— 
WuTxaif 

Wist  Cnnnu.L 

Kast  CnnAL 

EAsnav 
DEVONSHIRE 

TotheW«stwai4or 
tha  Port  of  Hayle 
andtfanafon. 

Prom  a  Hoe  drawn 
fVomTniro  North- 
ward, to  the  West 
as  Imr   as  Aisra- 
don  sod  Hayle. 

The  country  anmnd 
St    Austell,     St 
Blazcy,and  West- 
waid  from  Bod- 
min. 

Liskeard      to     the 
Eastern  boundary 
of    Cornwall    at 
the  riTcr  Tamar. 

From    the    Tamar 
Eastward  to  Tar 
ristock  andOak- 
hampton,  and  the 
Mines        around 
Chudleigh      and 
BuckfasUetgh. 

Total- 

86 
89 

10 

81 
20 

78 
85 

^« 

19 
20 

TVwis. 
29,448 

109,904 

9,188 

■ 

28,002 
6,852 

Tons. 
2,265 

6,7801 

158 

894 
1,558 

186 

215 

177,194 

11.1501 

3  E  4 
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Appendix,  Table  No.  139. 
LIST  OF  SMELTING  AND  METAL  EXTRACTION  COMPANIES  IN  THE  UNITED  KINGDOM. 


TIN. 

H.  J.  Enthoven  and  Sous,  Charlestown,  Cornwall. 

Bolitho  and  Company,  Chyandow  and  AngaRa«k|  Ciiniirall. 

Williams  and  Company,  Trethellan  and  Mellinear,  Cornwall. 

Danbnz  and  Company,  Cavedras  and  Trdnswell,  Cornwall. 

R,  B.  Michell  and  Company,  Stablefaobba,  Pensanoe,  Cornwall . 

Biesoe  Bridge  Company,  Bisaoe,  near  Truro,  Cornwall 

Bedmth  Tin  Smeltmg  Company,  Bedmtht  Cornwall. 

Truro  „  „  Truro,  Cornwall 

Calenick       „  „  Calenick«  Cornwall 


COPPEB. 

Viyian  and  Sons,  Swansea. 

P.  Grenfell  and  Sons,  Swansea. 

Sims,  Willyam9,  Neville,  Druce,  and  Company,  Llanelly. 

Williams,  Poster,  and  Company,  Swansea. 

Mason  and  EDdiigton,  Pembrey. 

Copper  Miners  Company,  AbentTon. 

Charles  Lambert,  Swansea. 

Newton^  Keates,  and  Company,  Holywell  and  Livetpool. 

The  Alkali  Company  (Limited),  lirerpool 

The  Briton  Ferry  Company,  Briton  Ferry. 

Mona  Mining  Company,  ibnlwch,  Anglesea. 

Sbby,  Sons,  and  Company,  St  Helen's  and  Liverpool 

Henry  Baxter,  St  Helen's. 

Evans  and  MeBryde,  St  Helen's. 

James  Badley,  St.  Helen's. 

Key  and  Sdns«  Whiston  Works,  Cheadle,  Staftordiliire. 

St  Helen's  Smelting  Company,  St  Helen's. 

Neath  Copper  Company,  Neath. 

Sweetland,  Tnttie,  and  Company,  Swansea. 

Goole  Alum  and  Smelting  Company,  Goole. 

Pontifez  and  Wood,  Gannatt 

LEAD. 

Stock  and  Company,  Fenclawd,  Swansea. 

Sims,  Willyams,  Neville,  and  Company,  Llanelly. 

The  Buiy  Port  Smelting  Company  (Limited),  Llanelly. 

The  Runcorn  Smelting  Company,  Buncom. 

Thomas  Somers,  Bristol 

Sheldon  Bush  and  P.  S.  Company,  Brist(d« 

Weston  and  Collingbom,  Bristol 

W.  J.  Cookson  and  Company,  Newcastle. 

Locke,  Blackett,  and  Company,  Newcastle. 

John  Warwick,  Newcastle. 

Shield  and  Dinning,  Haydon  Bridge. 

Howden  Smelting  Company,  Newcastle. 

Washington  Chemical  Company,  Newcastle. 

Enthoven  and  Sons,  London. 

Lock,  Lancaster,  and  Company,  London. 

PontiiPex  and  Wood,  Farrinffdon  Works,  London. 

Trustees  TreflEry's  Estate,  Par,  Ck>mwall. 

R.  Michell  and  Son,  Truro,  Cornwall. 

Peter  Glover,  Warrington. 

Delalield  White  Lead  Company,  near  Wrexham,  Flintshire. 

Adam  Eyton,  Uanerehymor,  Holywell. 

The  Brymbo  Company,  Brymbo. 

*  Alfred  Courage  and  Company,  Baglllt  (now  linc). 

Walker,  Parker,  and  Company,  Dee  Bank,  Bagillt,  and  Newcastle. 

Governor  and  Company  of  L^d  Smelters,  NenthcAd,  Alston  Moor. 

W.  B.  Beaumont,  Allendale^  Alston  Moor. 

Bei^amin  Bagshaw,  Eyam,  near  Bakewell. 

Barker  and  Sme,  Alport,  Bakewell,  and  Sheffield. 

Joseph  Wais  aodCompany,  Lea  Lead  Works,  Mailoek  Bath. 

Snailbeach  Lead  Ooropany,  near  Shrewsbury. 

Fontesford  Smelting  Company. 


Meerbrook  Lead  Works  (E.  Cockbon),  Meeriirook,  Unlock 

Bath. 
Gibbs  and  Company,  Boosak  Dale,  MaUock. 
Via  Gellia  Lead  Works,  Cromford,  Matlock  Bath. 
Robert  Howe  Ashton,  Castletown,  Derbyshire. 
J.  Furbum  and  Company,  Middleton  Dale  and  BradweD. 
T.  Wilson  and  Company. 
E.  Backhotise^  Darlington. 
Greenside  Mining  C<»ipany,  Penrith. 
The  Hdd  Head  Mining  Company,  Wensleydale. 
Geoige  iTork,  Pately  Brid^. 
Duke  of  Devonshire,  Grassington. 
C.  L.  Bradley  and  Compwsv. 
The  Duke  of  Buccleoch,  Wanlock  Head. 
The  Lead  HiUs  Mining  Company,  Lead  Hills. 
The  Hurst  Mining  Company,  Hurst 
Lister,  Robinson,  and  Company,  GrrintoA  Moor. 
R.  M.  Jaques  and  Company,  Aricengartfadale. 
G.  Robinson,  Surrender. 
R.  M.  Jaques  and  Company,  Old  Gkmg. 
The  Blakethwaite  Lead  Company,  Bhdcethwaite. 
R.  lifilner  and  Company,  Belde  HiH 
The  Swaledale  Lead  Company,  West  Swaledale. 
Somersetshire  : 

Charterhouse,  Blagdon,  Bristol 

Mendip  Mining  Company. 

Waldegrave  Lead  Smelting  Company  (Limited),  Meadip 
near  Wells. 

Bast  Haiptne  Lead  Woiks  (limited).  East  Harptreeb  BriMoi. 

St  Cnthbert  Woiks,  Mendips,  near  Wells. 
The  Mining  Company  of  Ireland* 

ZINC. 

Vivian  and  Sons,  Swansea. 

William  Marsden,  Oldland  Hall,  near  Bristol 

Kenrick  and  Son,  Wynn  Hall,  Spelter  Woriu,  Boabon. 

*  Mines  Royal  Copper  Company,  Neath  (ceased  to  smelt). 

Charles  Titterton,  Phomix  Zinc  Works,  Warrington  Janetion. 

J.  H.  Dillwyn,  M.P.,  Swansea. 

J.  Collingbome,  Spelter  Works,  Warmley,  Bristol 

Joseph  Thompson,  Spelter  Works,  Carlisle. 

The  Bagillt  Smelting  Company,  Bagillt 

Ryland  Brothers,  Warrington. 

T.  GUby. 

Joseph  Wethered,  Bristcd. 

PYRITES  PRECIPITATE  SMELTING  COMPANIES: 

Duncan  MeKeehnie,  St.  Helen's. 

The  Widnes  Metal  Conqmny,  Widnes. 

The  Tharsis  Sulphur  and  Copper  Company,  Widnei. 
f>  »>  n  Newcastfei 

)f  9,  „  Birmingban. 

»  f>  n  Glasgow. 

N.  Mathieson  and  Company,  Runcorn. 

The  Runcorn  Soi^  and  Alkali  Company,  Runcorn. 

Newton  Heath  Reduction  Company.  Manchester. 

Muspratt  Brothers  and  Huntley,  Flmt 

The  Mostyn  Chopper  Company,  Moetyn. 

Solomon  Mease  and  Son,  Newcastle. 

William  Russell  and  Company,  Newcastle. 

J.  and  W.  Allan,  Newcastle. 

The  Bede  Metal  Company,  Newcastle. 

W.  Hunt  and  Sons,  Leabrook,  Wednesbury. 

William  Hunt  and  Company,  Castlefoid. 

H.  Blair  and  Company,  Keanisley,  Bolton,  Lancashire. 

William  Haslam,  Bolton,  Lancashire. 

H.  L.  PattinsoD  and  Compasiy,  Gateshead. 
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IRON  MANUFACTURE. 

ArPBKDix,  Table  No.  140. 


D£TAii.s  of  Blast  Fubnacbs  in  Blast,  and  of  the  Make  of  Pig  Iron  in  tho  Year  1869 . 


ENGLAND. 

NORTHUMBERLAND. 


No. 

Names  of  Works. 

Owners. 

Furnaces 
built. 

Furnaces 
in  blast. 

Pig  Iron 
made. 

1 
2 

3 

4 
6 
6 
7 
8 

9 

Bedlington 

Brinkbum          -           -           - 

Haltwhistle 

EUwick- 

Hareshaw              -            -        - 

Lemington-Qii-l>^ne 

Walker      .           -           -        . 

Wallsend 

Wylam     -           -            .        - 

Bedlington  Iron  Company 
Brinkbom  Iron  Company     -            -        - 
Joseph  Beasley,  jnn.         ... 
Sir  W.  G.  Armstrong  and  Company 
Hareshaw  Iron  Company  -            -            - 
Bulmer  and  Company           -           -        - 
Losh,  Wilson,  and  Bell     ■• 
Palmer's  Shipbuilding  and  Iron  Company  1 
(Limited)              -            -            -      -J 
Bell  Brothers        -           -           .           - 

Total  of  NOBTHeVBSKLAND 

2 
2 
I 
2 
8 
2 
3 

2 

1 

0 
0 
0 

1 
0 
0 
0 

0 

0 

Tons. 

IS 

i 

15,942 

DURHAM. 


Tons. 

1 

Acklam,  Middlesbro' 

Sterenson,  Jacques,  and  Company 

4 

4 

2 

Birtley,  Chester-le-8L    - 

Birtley  Iron  Company 

8 

0 

3 

Carlton,  Stockton  -            -        - 

S.  Bastow  and  Company  -           .           - 

2 

0 

4 

Bradley - 

Consett  Iron  Company  (Limited)     -      - 1 

5 

Consett,  Gateshead 

Do.               do.                   ... 

17 

5 

6 

Croo!:  UaU         -            -            - 

Da               do.                       -      -. 

7 

Clarence    -           -            -        - 

Bell  Brothers  and  Company 

8 

8 

8 

Felting,  Gateshead 

H.  L.  Pattison  and  Ck)mpany 

2 

0 

9 

Ferry  HUl             -           -        - 

Bosedale  and  Ferryhill  Iron  Company! 
(Limited)          -            -           -          -. 

3 

A 

10 

tfarrow  -            -           -           - 

Palmer's  Shipbuilding  and  Iron  Company 
(Limited)          -           -           -         .  • 

5 

A 

l\ 

Middleton- 

Middleton  Iron  Company  (Limited) 

'  2 

0 

12 

Norton  -           -           -           - 

South  Durham  Iron  Company 

4 

2 

18 

South  Durham,  Darlington 

3 

2 

14 

Towlaw 

Weardale  Iron  and  Coal  Company  (limited) 

5 

3 

15 

Stockton-on-Tees  - 

Stockton  Rail  Mill  Company  (Lunited)     - 
William  Whitwell  and  Ckmipany 

3 

1 

16 

Thomaby,  Stockton 

3 

3 

17 

Vane  and  Seaham  -           -        - 

Earl  Vane             .            .            -            - 

2 

0 

18 

Washington 

Washington  Iron  Company  -           -        - 

1 

0 

19 

Wear,  Washington 

BeU  Brothers        .           .           .           . 
Total  of  Durham    - 

1 

0 

73 

40 

658,506 

TORKSHIRE,  Nobth  Ridiho  o&  CuBWuuno  Dibtugt. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 


Beck  Holes 

Cargo  Fleet 

Clay  Lane,  Eston  Junction 

Cleveland 

Middlesbro' 

Witton  Park 

Glaisdale,  Yarmouth 

Grosmont 

Newport     -  -  - 

Normanby,  Middlesbro'  - 

Ormesby,  Middlesbro' 

South  Bank,  Middlesbro' 

Tees,  Middlesbro'  - 

Tees  Side,  Middlesbro'   - 

Linthorpe  •  -  . 


;} 


"Whitby  Iron  Company         -  -        - 

Swan,  Coates,  and  Company 

Clay  Lane  Iron  Company     -  -        - 

Bolchow,  Vaughan,  and  Company  (Limited) 

Firth  and  Hodgson 

Chas.  and  Thos.  Bagnall,  jun. 

B.  Samuelson  and  Company 

Jones,  Dunning,  and  Company 

Coclunne  and  Company    -  -  - 

South  Bank  Iron  Company  -  -        - 

Gilkes,  Wilson,  Pease,  and  Company 

Hopkins,  Gilkes,  and  Company  (Limited) 

Lloyd  and  Company         ... 

Total  of  Nobth  Rn>nro 


2 

6 

18 

3 
2 
5 
3 
3 
9 
8 
4 
4 


69 


0 
2 
6 

12 

0 

2* 

5 

2 

2 

9 

3 

4 

4 


51 


Tons. 


766,410 


18488.    VoLm. 


*  One  out  for  three  months. 

3  F 
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TOBKSHIRB»  Wbbt  Bmoro. 


No. 

Names  of  Works. 

Owners. 

Fomaoes 
bnilt. 

Fnniaccs 
in  blast 

Figbtm 
made. 

1 
2 
3 
i 
5 
6 
7 
8 

d 

10 
11 

12 
13 
U 

Aidsley,  Leeds  - 

Beeston  Manor      -           -        - 

Bowling             .           *           . 

szr}B-^     -  • 

Farnley              -            -            - 
Holmes      -            -           -      -1 
Farkgate            -           -         -/ 
Low  Moor             -           -      - 
Bierley  -           -           -         -." 
Thompliiie     and    (%apeltown, 

Sheffield 
WorsboTongh 
White  Horse,  Leeds 
Hepworth  -           -           -        - 

West  Yorkshire  Lx>n  and  Coal  Company  - 

A.  Harding  and  Company 

The  Bowling  L:on  Company  (limited)     - 

W.  H.  and  Geo.  Dawes     - 

Farnley  Lron  Company 

Fftikgate  Iron  Company  (limited) 

iHlid,  Dawson,  and  Hardy   -           -       - 

Newton,  Chambers,  and  Company 

WoTsboiongh  Iron  Company 
B.&W.Gar8ide- 
Hepworth  Iron  Company     - 

Total  of  WMTKiDiHa     - 

•    2 

2 
2 

2 

0 

JSm. 

..        ' 

38 

23 

105,765 

*  Cold  blasts  part  of  the  year  only. 


DSBBTBHIBX. 


Tods. 

1 

Alfreton 

Jas.  Oakfis  and  Company  -           .           . 

3 

2 

2 
3 

Batterley  Park,  Alfreton   -      *1 
Codnor  -            -            -          ./ 

The  Bntterley  Company 

6 

5 

4 

Clay  Cross 

The  Clay  Cross  Iron  Company     - 

2 

5 

Denby,  Derby    -           -           - 

W.  tt  and  G.  Dawes           -           -        - 

2 

6 

Morley  PaA,  Helper 
Newbold,  Chesterfield    - 

Charles  a  Disney            .           .            . 

2 

7 

S.  Beale  and  Company         -           -    .   • 

I 

8 

Oakerthorpe,  Al^eton 

J.  B.  Wilson         .           .           -           . 

0 

9 

Benishaw,  Eckington     - 

F.B.  Appleby         -           -           ,       - 

2 

10 

Sheepbridge,  Chesterfield  - 

The  Sheepbridge  Coal  and  Iron  Company  1 
(Limited)            -           -           -      -/ 

4* 

11 

Stanton,  Nottingham      - 

The  Stanton  Iron  Works  Company 
Stayeley  Coal  and  Iron  Company  (Limited) 

4 

12 

Staveley,  Chesterfield 

4t 

13 

Tinstone,  Sheffield 

Henry  ]Xangely    -           - 

0 

14 

West  Hallam,  Ilkeston      - 

H.  B.  Whitehonse  and  Sons  - 

1 

15 

Total  of  Dbbbtshziuc 

2 

48 

81 

188,353 

*  One  ont  for  three  months. 


f  One  for  six  months  only. 


LANGASHnUS. 


Barrow  Hflematite 
Newland    - 
Backbarrow 
Kirkless  Hall 
Fdmess.  - 
Camforth  - 

Ditton  Brook,  ^dness 


Barrow  Hnmatite  Steel  Company  (limited) 

Harrison,  Aindie,  and  Company 

Wlgan  Coal  and  Iron  Company    - 
Fomess  Iron  Company        -  -       . 

Camforth     HsBmatite     Iron    Company  \ 
(Limited)  -  -  -      -J 

Ditton  Brook  Iron  Company 

Total  of  LlWCAHHTItF. 


II 

4 

5 

2 

4 
4 


80 


U 

2 

7 
0 

4 

3 


27 


Tons. 


436^668 


CUMBEBLAND. 


WhitehaTen 
Dnddon 
Workington 
West  Cumberland 


The  Whitehaven  Hsematite  Iron  Ck>mpany 
Harrison,  AinsUe,  and  Company 
Tbe  Workington  Iron  Compai^  •  •> 

West  Cumberland  Hflomatite  Lx>n  Com- 1 
pany  (limited)  -  -         -j 

Total  of  CuMBEBLAND 


18 


3 
0 
9 


Tods. 


129,107 


One  only  thirty  weeks. 
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SHBOPSHIBE. 


No. 

NaminofWoria. 

^^^^-                                  built 

TNanutces 
in  blast. 

Fig  Iron 
made. 

1 

a 

3 
4 
5 
6 
7 
8 
9 
10 
11 

Dark  Lane          -           -       -.\ 

Hmkshay 

Dawley  Castle     -           -       -'' 

Lawley 

Light  Moor          -            -        - 

Kctiey 

Lodge  Wood 

Prior's  Lee 

Madeley  Wood,  Irt^nbridge 

Madeley  Court 

Old  Park 

Leighton  and  GrenfeU          -           -       • 

The  Coalhrookdale  Coo^iaDy       - 

The  Ketley  Company          -           -       - 

The  Lilleahall  Lron  Company 

Messrs.  Anstice         .... 

William  Onne  Foster 

Old  Pack  Lron  Company      - 

Total  of  Sbsomhirb 

4 

S 

£ 
0 
2 

8 

3 
2 
2. 

Tons. 

S9 

28 

197,443 

STAFFOKDSHIBE,  NORTH. 


Apedale,  Newcastle 
Biddnlph  Valley    - 
Clooffh  Hall,  KidsgroTe 
FentoaFark 

Qoldendale,  Stoke^n*Trent 
Lane  Bnd,  Longton 
Shelton,  Hanley 
SilTerdale,  Newcastle 


Stanier  and  Company 

Robert  Heath  and  Sons        -  -     '  • 

Kinnersley  and  Company  - 

C.  Leighton  and  6.  P.  Knocker 

Williuisons  Brothers 

T.  Goddard  and  Brothers     - 

The  Barl  Granirille 

Stanier  and  Company 

Total  of  NOBZH  SlAVVOSDBHIBlt  - 


37 


27 


Tons. 


281,913 


STASVORDSHIBE,  SOUTH. 


1 
2 
8 
4 
5 
6 
7 
8 
9 
10 
11 
12 
IS 
14 
15 
16 
17 
18 
19 
2^0 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
38 
84 
35 
36 
87 
38 
39 
40 
41 

42 
48 
44 

45 
46 
47 


Bridge^  Bilston  - 

BarboiB  Field,  Bilston 

BirehiUs,  New,  WalsaU  - 

Bloxwich  Qreen  I^nes,  Walaall 

BorereoXy  Lower,  Bilston 

Brades  HaU;  Tipton 

Bradley  - 

Broadwaters,  Wednesbnry 

Deepfields,  Bilston 

Brook,  Bilston 

Cape,  Smethwick 

Chillington,  Wolverhampton    - 

Lea  Brook,  Wednesbnry 

Bentler,  Walsall    -  -      - 

CapoDfield,  Bilston 

Coneygrce-  -  -      - 

Level,  New         -  -  . 

Corbyn's  Hall,  Dudley     - 

Corbyn's  Hall,  New,  Brierley  Hill 

Comgreaves,  Bowlcy  Begis 

Groveland  ... 

Darlaston  Green,  Wednesbnry   - 

Dixon's  Gx«en,  Dudley  - 

Park  Lane,  Dndley  Fort    - 

Horsdey,  Tipton 

Dndley  Wood  .     -  -        - 

Capponfield        -      '     -         ol 

Golds  Hill,  West  Broimwich     -  J 

Hallflelds  -  - 

Hatherton,  Walsall 

Herbert's  Park,  Bilston  - 

Crookhay,  West  Bromwioh 

Leys      -     .      - 

Level,  Old,  Brierley  Hll   - 

Brettell  Lane 

Afillfield,  Bilston    - 

Netherton 

Netherton,  New,  Dndley    - 

Oak  Farm 

Oldbnry,  Birmingham 

Old  Park,  Wednesbnry  - 

OnerBed 
Park  Head,  Dndley 
Parkfidd,  Wolverhampton 
Pelsall   -  - 

Priestfield,  New     - 
Prior  Field,  Bilston 


:} 


David  Jones 

Barbers  Field  Company    - 

Brayford      •  .  • 

John  Jones  -  .  . 

W.  Baldwin  and  Company    - 

Jas.  and  Geo.  Onions 

G.  B.  Thorneyoioft  and  Company 

Samnel  Gronoott  and  Sons 

Deepfields  Iron  Company     - 

The  Brook  Fnmaoe  Company 

BeEJamin  Bichards  - 

The  Chillington  Iron  Company     - 


Earl  of  Dndley         -  .  1        . 

Wm.  Mathews  ... 

Benjamin  Gibbons,  sen.         -           -  - 
New  British  Lron  Company 

G.  Hickman             -     '      -           -  - 

The  Darhtfton  Steel  and  L:on  Company  - 

John  Jones  -           .            ^            .  . 

John  Colboum  and  Son    -            -  - 1 

John  Colboum  and  Son    -           -  -  / 

N.  Hingley  and  Sons            -            -  - 

J.  Bagnall  and  Sons  ... 

Moorcroft'  Colliery   -  -  .       '.- 

W.F.Ecyer         .  -  -  - 

David  Jones  .     ^*' ' .''         . 

W.  and  G.  Firmstone 

Ditto  .... 

Hall,  Holcroft,  and  Pearsons 

Mrs.  Emily  Gibhons             -  -        - 

Earl  of  Dudley     -            ..  .           . 

M.  and  W.  Graxebrook         -  -        - 

Sir  S.  Glynn,  Bart           -     .  - 
Assigpees  of  William  Bennitt 

The  Patent  Shaft  and  Axletree  Company  "i 
(Lloyds,  Foster,  and  Company  Dept)  -  j 

Oder  Bed  Iron  Company  -  - 
Evers  and  Miartin     - 

The  Parkfield  Iron  Company,  i  .   . 

Boaz  Bloomer  and  Son        -  .        . 
Wnb  Ward  and  Sons 

Hy.  Biekerton  Whitehoase  .  «       . 


2 
6 

2 
0 
4 
1 
8 
0 

8 

2 


0 
1 
0 
2 
2 


0 
2 
2* 

0 
0 


3 

2 

1 
3 


Tons. 


•AU  cold  blast 


t  One  for  seyeiii.moBfhs, 

3  F  2 


X  Estimated 
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No. 

Names  of  Works. 

Owners. 

Furnaces 
built. 

Furnaces 
in  blast 

Pig  Iron 
made. 

48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 

Hough  Hay,  Darlaston 
Bossell  HaU,  Dudley      - 
Shut  End,  Kingswinibrd    - 
Spring  Tale,  Bilston      - 

Stow  Heath 

Tipton      .        p        -        .        - 

Tipton  Green     -           -           - 

The  Hange,  Tividale,  Tipton      - 

Wednesbury  Oak      - 

Union     -            -            - 

WUlenhaU 

Willingsworth    -           •            - 
Windmill  End  .        -        -        - 
Wolverhampton  -           -            - 
Woodside          .        -        -        - 
Withymoor,  Dudley 

Addenbrooke,  Smith,  and  Pidcock  -       - 

Rosaell  Hall  Iron  Company 

John  Bradley  and  Company    ... 

Alfred  Hickman  -           -            -           . 

Stonefield  Iron  Company         ... 

W.  J.  Sparrow  and  Company 

B.  Cresswell  and  Sons  (?)       -        -        - 

Boberts  and  Company      ... 

Round  Brothers 

Phillip  Williams  and  Company  - 

Fletcher,  Solly,  and  Urwiok    .        -        . 
Sir  Horace  St  Paul 

Hickman  and  Company  .... 
Assignees  of  Isaiah  AjBton  and  Company  - 
Cochrane  and  Company    ... 
W.H.  Dawes          .        .                .        . 

Total  of  South  Staffo&dshirb  - 

8 

a 

4 
8 
1 
4 
2 
4 
2 

5 

3 
3 

I 
2 
3 
2 

2 
0 
8 
2 

0 
2 

0 

4 
1 

5» 

2 
2 
1 
0 

2t 
2 

Tons. 

164 

95 

569,562 

*  Two  cold  blast ;  three  hot  blast 

NORTHAJCPTONSHIBB. 


t  One  out  from  October. 


East  End,  Wellingbro' 
Irthlingborough  - 
Finedon,  Wellingbro* 
Heyford,  Weedon 


Thos.  Bntlin  and  Company     - 

Ditto 
Glendon  Iron  Ore  Company    - 
George  PeU 

Total  of  NoftTHAXPTONflHIRB 


:} 


Tons. 


41,500 


LINCOLNSHIRE. 


Trent,  Scunthorpe     .        -        . 
Frodingham,  Scunthorpe 
North    Lincolnshire,    Eroding- 1 
ham,  Brigg  -        -        -J 


W.  H.  and  G.  Dawes      - 
The  Frodingham  Iron  Company 

North  Lincolnshire  Iron  Works 

Total  of  LiKGOLNSHIBa 


Tons. 


33,786 


GLOUCESTERSHIRE. 


1 

2 
3 

4 

Cinderford 

Oakwood 

Park  End,  Lydney    - 

Soudley,  Newnham 

- 

Henry  Crawshay    ..... 
Ebbw  Vale  Company       .... 
Forest  of  Dean  Iron  Company 
Goold  Brothers    .... 

WILTSHIRB. 

.4 

1 
3 
2 

8 
0 
2 

!♦ 

TtUM. 

1 

Westbuiy 

~ 

Westbury  Iron  Company  (Limited) 
HAMPSHIRE. 

4 

8 

1 

Warsash 

- 

Southampton        •*           .            .           . 
SOMERSETSHIRE. 

1 

It 

1 

Ashton  Yale     - 

- 

Ashton  Vale  Iron  Company  (Limited)     - 

2 

1 

Total 

of  GLOUCBflTBBS&ISB,  W1LT8BIBS,  HaMF-  \ 

smitB,  and  Sokebsbtshibb         -           .  j 

17 

'     11 

81^ 

*  Two  months  out  of  blast 


t  A  charcoal  furnace. 


WALES. 
NORTH  WALES.— Dbkbiohshibb. 


Brjnmbo 
Ffrwd    - 
Ruabon 


The  Brymbo  Iron  Company    - 

Sparrow  and  Poole 

New  British  Iron  Company 

Total  of  Nobth  Wilbs 


3* 

2 

I 


Tons. 


38,530 


*  One  nine  months;  two  three  months. 


Digitized  by 


Google 
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I4d 


No. 


FUKNACBS  trSINQ  ANTHRACITB. 
SOUTH  WALBS.--^i^oboan8hikb.-Brboknockshirb.-Caiuiabthbn8hirb.--Pbm^^ 


Names  of  Works. 


Banwen    ... 
Ystalyfera 

Ynesoedwyn     - 

Amman,  Llonelly 
Gwendreath,  Lbmelly 

Kilg«ttj,  Narberth 


Ownen. 


Llewelyn  and  Company  - 
Ystalyfem  Iron  Company 

Yneacedwyn  Iron  Company 

Amman  Iron  Company    - 
Daniel  Watney 


Vickenuan  and  Company  ^ 

Total  of  ASTHRACITB  FUBNAOBS  - 


Pomacefl 
boilt 


2 
11 


28 


Pomaces 
in  blast 


Pig  Iron 
made. 


Tons. 


27,909 


1 
2 
3 

4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 


FURNACES  USING  BITUMINOUS  COAL. 
GLAMORGANSHIRE. 


:} 


Anmiiin,  'Rtynmntiiftii 

Aberdare 

Abemant  and  Taffvale     - 

Briton  Ferry 

CwmAvon 

Oakwood 

Cyfiuthfk,  Merthyr  Tydfil 

Ynis&ch 

Dowlais    .... 

Llynyi     Vale     and     Maesteg,! 

Gadlys,  Aberdare      .  •     . 
Melin  Griffiths  and  Pentyrch      - 
Penydarran        ... 
Plymoath  -        .        -      -1 

Dnffiyn  -  -  .  ./ 

Pontypridd  .... 
Tonda  .... 
Venalt,  Neath  Abbey 


Pothergill,  Hankey,  and  Lewis 
WiUett  and  Davey 

Govemor  and  Company  of  Cbpper  Miners 
in  England        .... 
Ditto      - 

Robert  Crawshay    .... 
The  Dowlais  Iron  Company 
Llynyi  Vale  Iron  Company     * 
Wayne  and  Company 
Thomas  William  Booker  and  Company 
Aberdare  Iron  Company 

Pothergill,  Hankey,  and  Lewis     . 

Francis  Crawshay  -        -        .        . 

John  Brogden  and  Sons  - 

Neath  Abbey  Company  ... 

Total  of  Glamobqabbhibb 


} 


11 

18 

7 

4 
2 


{1} 


79 


1 
8 

9 
16 

4 

8 
2 
0 


53 


Tons.    - 


848,475 


1 
2 

8 

4 


Beanfort  .... 
Qydach,  New  Abeigayenny 

Hirwain 
Onllwyn,  Neath 


BRECKNOCKSHIRE. 


•I.  and  u.  Bailey     .... 
New  Qydach  Steel  and  Bar  Iron  Com- 


J.  and  C.  Baile 

§t« 

Jompany 

Onllwyn  Iron  and  Coal  Company 

Total  of  Bbbcknogkshibb 


pany 
Hirwain  Coal  Com 


:} 


17 


6 

0 

0 
0 


Tons. 


82,201 


MONMOUTHSHIRE. 


1 

Aberayehan 

2 

Pontypool 

3 

Sirhowy 

4 

Ebbw  Vale       - 

5 

Victoria 

6 

Blaeoayon 

7 

Blaina  - 

8 

Coalbrook  Vale 

9 

Cwm  Celyn      - 

10 

Cwmbrfin         • 

11 

Nantyglo 

12 

Rhymney  md  Bate 

18 

Tredegar 

Ebbw  Vale  Iron  Company  (limited) 

Ditto       ... 

Ditto         .... 

Ditto       ... 

Ditto  -       .       .       - 

Blaenayon  Iron  Company 

Leyick  and  Simpson        ... 

R.  S.  Roper  and  Company 
J.  and  C.  Bailey     -        .        . 
Rhymney  Iron  Company  . 
Forman  and  Fothersgill  ... 

Total  of  MOBMOUTHBBIBB 

~'  3  F  3  ~ 


59 


Tons. 


892,887 
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SCOTLAND, 

ATBSHIBE. 


No. 


MameB  of  Works. 


Owners. 


Furnaces 
built 


Furnaces 
in  blast. 


Piglnm 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


.-.   1 


Ardeer     - 
Blair 

E^inton-    .    - 
Lugar  - 
Muirkirk 
Portland 
DalmelHngton 
Qlengam^ 


Calder      . 

Ooiean    - 

Cambrae  - 

OasUe  Hills 

Shotts 

Clyde     - 

Quarter    - 

Coltness 

Dondyran 

Gartsherrie 

Langloan- 

Monkland 

Omoa 

Summerlee 

Wishaw    - 


Forth  - 
Lochgelly 
Lnmplmmans,  Lochgelly 


Kinniely  Boness  - 


Almond 
Carron   • 


Gladsmoir  or  Westbank 


Lora 


Merry  and  Cimninghani 
Wm.  Baird  and  Company 


Dalmellington  Iron  Company 
Merry  uid  Cozmingham  -     > 


Total  of  Atssbibb  . 


LANABESHIBE. 

William  I>ixon     .  .  - 

Ditto  -        -        .        - 

Merry  and  Cunningham  - 
Shotts' Iron  Company  -       - 

Ditto      - 
James  Donlop  and  Company.  - 
Colin,  Dmilopy  and  Conipbny 
Coltness  Iron  Company  - 
Trustees  of  John  Wilckon  - 
William  Baird  and  Company   - 
BobertAddie       -  - 

Monkland  Iron  and  Steel  Company 
Bobert  Stewart's  Ttnstee^ 
Wilson  and  Company     ^  '      - 
Wifihalr  Iran  Company    -      •     - 

Total  ofTiANARKHHIBB 


Forth  Iron  Conipaay       ^ 
Lochgelly  Iron  Company 
Lumphiimana  Iron  Company 

Total  of  Fefeshibb     - 


LINUTHGOWSHIBE. 
George  Wilson  and  OMnpaiiy' ' 

STIRLINGSHntE. 

James  Bossel  and  Son 
Carron  Iron  Company     - 

Totol 

HADDINGTONSfflBE. 
C.  aod  A.  Christie  - 


AfiOTLESHIBB. 

Harrison,  Ainslie,  and  Company 

Total  of  SOOTLASD       - 


4 

1 
4 
8 
6 
8 
10 


48 


6 
4 

12 
0 

16 
8 
9 
0 
8 
8 


92 


13 


168 


4 
8 
7 
4 

a 

3 
8 
6 


88 


4 
3 

12 
0 

14 
8 
9 
O 
8 
8 


77 


n 


Tods. 


129 


1,150,000 


*  Six  in  blast  only  for  the  first  ten  months. 


t  Three  for  two  months;  two  for  ten  months. 


'I  i|i...  Ill        II  i"i  J 


Digitized  by 


Google 
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I5t 


CLEVELAND. 

Statejient  showing  qiwitUies  of  Matebials  consumed,  and  cost  of  producing  11,550    6    1  of  Pig  {[bon 

in  1867. 


Total  Weight. 


Woe. 


Amonnt. 


Total  Amoant 


CoetperToa 
of  Fig  Iron. 


IionstoDe   < 
Ditto 
Ditto      - 
Ditto 
Ditto       " 


BiphmydaM 


FwH :  Coke    ~ 
-BieesK     - 
Coals 


PnggedCUy 
Stores 


BaHways  -  .  .  : 

Blast  engines  and  Donkey's  engine  H.,  &a 
Boilers    -  -  -  -  '- 

LocofmotiYeB,  repairs,  and  attendance 
Heating  stores    -  -  .  - 


Ganntree  and  kilns  -  .        . 

Horaekeepi|ig 

Xiabour  mfAing  iron  -  -        - 

Sundry  labour     -  -  -  - 

Foreman,  weigh  deAs,  and  timekeeper  - 
Repairs  -  -  -         '  -  - 

Stationery,  office  expenses,  rent  and  taxes 
Salaries  .... 

Sundries     ...  .  -        . 

BepaizB   -  - 

Total  cost  at  Works 


Tons.  cwts.  q^rs. 
a,45d    I    0 

33,706  17  0 

3,546  4  0 

'  1,6S^  18  0 

1,201  0  0 


41,534  0  0 


16,585  0  0 

18  0  0 

2,682  15  2 


ld,280  15  2 


10,865  8  0 


860  10  0 
469  7  0 


8,  d. 

4  6 

3  6 
8  9 

4  6 
3  6 


14  Hi 
8  0 
1  H 


8  0 


n  0 

3  0 


550  18  8 

5,898  13  11 
477  10  4 
864  14  1 
210  5  6 


7,501  17  6 
1,833  2  2 


12,262  18  8 

5  4  0 

944  12  9 


1,554  11  2 


198  6  8 
.70  8  1 
157  l4  8 


74  n  4i 

84  (5  9 

62  4  8 

71  8 

18  9 


3 


£  «.  d. 


9,834  19  8 


13,212  15  0 


1,554  11  2 


426  8  0 


811  1  3^ 

266  13  3 

78  0  0 

1,602  3  2 

847  4  7} 

219  4  8 

387  5  10 

119  8  8 

413  14  8 

7  6  8 

18  9  8 


£  9.    d. 


28,299  4  6 


0  16  3| 

1  1  5^ 

0  1  8i 

0  2  8^ 

0  0  4i 

0  0  8-85 

0  0  3-29 


0  0  7 


5 

1* 


2  9  5^ 


ApIpkkdix  No.  141  (a). 


IRON. 

Ck>Ai.  nsed  to  Ton  of  Bars  frt  the  Works  of  Eox,  Head,' 
and  CSompany,  Middlesbro*. 

Cwts.  ^prs.  lbs. 
OrdinaiT  fiimaoe,  week  ending  Avigtist  I Oth,  i867 
Patent  ftimace,  week  ending  August  31st,  1867  - 
„  „  Sept  2lBt,  1867      - 

„  fortnight  ending  Oct  5th,  1887  - 

„     .  „  Oct  19th,  1867 

„  week  ending  Dec  7th,  1867 

„  „  Dec.  14th,  1867      - 

„  y,  Dec  21st,  1867      - 


22 

1 

26 

16 

1 

4 

16 

0 

26 

16 

0 

14 

17 

0 

20 

15 

2 

20 

16 

2 

7 

16 

1 

4 

^^''^^^^^  *™^  1  (>>iiiparatiTe  tr«^ 

Patent  „       J  ««ne  conditions.  \^^, 

Patent  fdmaee    1  f  22 

"    y    Pig  used  to  a  ton  of  bars.  < 

Ordinary   „        J  122 


Bfttent  Airaace,  week  ending  January  1 1th,  1868    16 
„  fortnight  ending  Feb.  8th,  1868  -    15 


Patent  fiuAiaoe    1  r22 

V      Pig  used  to  ton  of  bars.      < 
Ordinary    „        J  [22 

See  Iron  Trade  Review,  March  3rd,  1868. 

The  fhznaoe  is  Jones,  Howson,  and  Qjers'  Patent. 


10 

0 

8 

0 

24 

0 

21 

1 

20 

8 

18 

0 

3 

0 

18 

3  F  4 
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APPENDIX  TO  THE  BEPOBT  OF  OOMMITTBB  £. 

Apfbnbix,  Table  No.  142. 
LIST  OF  THE  MILLS  AND  FORGES  IN  THE  UNITED  KINGDOM. 


No. 


Name  of  Works. 


Name  of  Firm. 


Nearest  Port  or 
Bulway  Statum. 


No.  of 

FaddliDg 
Funiaoes. 


H0.0! 
Mills. 


ENGLAND. 
NOBTHUMBEBLAND. 


Walker 
Lemington-on-l^e 


LoBh,  Wilson,  and  Bell 
Buhner  and  Company 


Total  of 


Newcastle 
Leamington 

Connty  - 


56 
10 


66 


CUMBEBLAND. 


West  Oomberland 

Workington 

New  Yard  Iron  Works 


West  Cumberland  Iron  Company 
Workington  Hsematite  Iron  Company 
Kirk,  Brothers,  and  Company 


Workington 
Ditto 
Ditto 


Total  of  Connty  - 


*A11  iron  used  in  making  Bessemer  steel. 
DUBHAM. 


I 

Auckland    -               -               - 

Jos.  Yaughan            ... 
Hartlepool  Malleable  Iron  Company 

Bishop  Auckland 

10 

0 

2 

Hartlepool 

Hartlepool 

21 

2 

8 

Jarrow        -               .               • 

Pahner^s  Shipbuilding  and    Iron    Com-1 
pany  (Limited)            -            -            -j' 

Newcastle 

80 

6 

4 

Albert  Hill 

Darlington  Iron  Company 

Darlington 

190 

5 

5 

Binley 

Birtley  Iron  Company       -           -           - 

Chester-le-Street 

6 

1 

6 

Consett  -           -           -            - 

Consett  Iron  Company  (Lunited) 

Bishopwearmouth 

151 

8 

7 

Britannia    -                -                . 

Hopper,  Badcliff,  and  Company    - 

Fence  Houses  - 

12 

2 

8 

Gateshead 

Hawks,  Crawshay,  and  Company 

Gateshead 

60 

5 

9 

Hive 

John  Elliot           .... 

East  Jarrow 

14 

0 

10 

Monkwearmouth 

Samuel  Tyzack  and  Company  - 

Sunderhmd 

21 

4 

11 

Tudhoe       - 

Weardale  Iron  and  Coal  Company  (Li-  \ 
mited)             .           -           -           ./ 

Ferry  Hill 

56 

5 

12 

Skeme 

Pease,  Hutchinson,  and  Ledward 

Darlix^gton 

34 

2 

18 

West  Hartlepool 

T.  Bichardson  and  Sons    - 

Hartlepool 

80 

2 

U 

BiseCarr        -               -            - 

Fry,  Janson,  and  Company     - 

Darlington 

18 

3 

15 

Stockton  Rail  Mill      - 

Stockton  Bail  Mill  Company 

Stockton 

64t 

2 

16 

Gateshead  Park 

J.  Abbott  and  Company  (Limited) 

Gateshead 

82 

8 

17 

Felling  Shore 

Frazer.  Roberts,  and  Company  (Limited) 

Ditto 

80 

2 

18 

Thornaby           -            -            - 

W.  Whitewell  and  Company     - 

Stockton 

20 

3 

19 

Drinkfield  - 

Drinkfield  Iron  Company 

Darlmgton 

26 

3 

20 

Whessoe  Works- 

J.  H.  Garbutt 

Ditto 

— 

— 

Total  of 

County 

925 

5S 

fAnd  16  rail-mill  furnaces. 
TOBESHIBE,— (TusvELAND  Dibtrict. 


1 

North  Yorkshire 

North  Yorkshire  Iron  Company  (Limited) 

Middlesbro'       - 

50 

2 

2 

Cleveland          *            -       .    - 

Bolckow  and  Yanghan 

Ditto 

8 

Middlesbro' 

Ditto        -           .           -           - 

Ditto 

.  175 

11 

4 

WittonPark      - 

Ditto 

Ditto 

5 

Tees  Side   ~ 

Hopkins,  Gilkes  and  Company  (Limited) 

Ditto 

88 

5 

6 

Newport             .           -           - 
Stockton     ... 

Fox,  Head,  and  Company 

Newport 

86 

2 

7 

Stocton  Malleable  Iron  Company  - 

Stockton 

60 

5 

8 

Thomaby           .           .           - 

Wm.  Whitwell  and  Company    - 

Ditto 

28 

3 

9 

Yorkshh-e  - 

Bichardson,  Duck,  and  Company  - 

Ditto 

9 

2 

10 

Westboume       .... 

Holdsworth  and  Company 
West  Stockton  Iron  Company 

Ditto 

16 

1 

11 

West  Stockton 

Ditto 

19 

3 

Total  of 

District  - 

476 

34 

Lbbds  aitd  Bradford  District. 


1 

Albert  (Hunslet) 

Bolland  and  Davy      - 

Leeds 

20 

2 

Clarence             -            -           - 

Taylor,  Brothers,  and  Company 

Ditto 

17 

8 

Famley       -               .               - 

Famley  Iron  Company 

Ditto 

18 

4 

Messrs.  T.  J.  0.  and  A.  Butler 

Ditto 

22 

5 

Leeds 

S.  T.  Cooper  and  Company 

Ditto 

18 

6 

Monk  Bridge     - 

Monk  Bridge  Iron  Company 

Ditto 

26 

7 

Thomhill    -                -                - 

Ditto 

Ditto 

10 

8 

Perseverance      -           -           . 

J.  Witham  and  Son 

Ditto 

20 

9 

Bowling     -               -               . 

Bowling  Iron  Company 

Bradford 

26t 

10 

Low  Moor         ... 

Hird,  Dawson,  and  Hardy- 

Ditto 

88 

11 

Water  Lane 

J.  Perkins  and  W.  Terry 

Ditto 

6 

12 

CalderVale       - 

Samuel  Witham   - 

Wakefield 

28 

Total  of 

District  - 

244 

58 

X  Crucible,  cast-steel,  100  fimiaces,  2  pots  each. 
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No. 

NameWwoi^ 

Name  of  Finn. 

Nearest  Port  or 
Bailway  Station. 

No.  of 
Puddling 
Furnaces. 

No.  of 

Boiling 

Mflls. 

10 

Atlas  (SwintoD) 

Steelwork!  (Gmmstliorpe)       - 
ToiUiire  Steel  and  Jron  Workal 
(Peniiitone)  -           -           -/ 
Worthley 

Midland      ... 
FhoBoix  Foundry  and  Iron  Works 

Park  Gate         - 
NorthfieML  - 
Elseear  and  Milton 

John  Brown  and  Company 
Ch.  Gammell  and  Company  (Limited)     - 
Ditto            ... 

Ditto       .... 

Andrews,  Borrows,  and  Company 
Midland  Iron  Company    -           .           - 
Owen's  FMent  Wheel  Tyre  and  Axlel 

PSrk  Gate  Iron  Company 
NorUifieUL  Iron  Company  (Limited) 
W.  H.  and  G.  Dawes 

Sheffield  -       - 
Ditto 
Ditto  - 

Ditto 

Ditto  - 
Botherfaam*      - 

Ditto 

Ditto  - 
Ditto 
Elseear     -        - 

72 
70 

'     40 

12 
29 

1 

72 
19 
68 

16 
19 

17 

4 

Total  of  District  . 

1 

378 

80 

*  Nine  re-heating  fornaoes. 


DEBBYSHIBE. 


Bntterley    - 
Bailway  (Litchnrch) 
Victoria 
Whittin^n 
Sheephndge 


F.  Wright  end  W.  Jessop 
Eastwood,  Swingler,  and  Company 

Ditto 
Thomas  Firth  and  Sons    - 
Sheepbridge  Iron  Company 


Alfreton 
Derby     - 

Ditto 
Chesterfield 

Ditto 


:} 


Total  of  County 

I 


42 

25 

18 
6t 


91 


t  Double. 


X  Six  double  furnaces  worked  by  meehanical  means. 
SOMEBSETSHIBE. 


11 
8 
8 

n 


18 


1       AshtonVale 


Ashton  Yale  Iron  Company 


Bristol 


10 


SOUTH  8TAFF0BDSHIBE. 


1 

Bank  Field 

Samuel  Grocutt  and  Sons 

Bikton. 

} « 

s 

Bradley  Field     - 

Ditto 

Ditto 

10 

3 

Batman's  HiU            *               - 

William  Bose       .           .           .           . 

Ditto  - 

11 

3 

4 

Bilston  MiU  and  Forge 

W.  and  J.  J.  Sparrow 

Ditto 

26 

3 

5 

Bradley  Tm  Plate      - 

Thomson,  Hatton,  and  Company  - 

Ditto  . 

6 

4 

6 

Bradley - 

Stephen  Thompson   ... 

Ditto 

9 

2 

7 

Bradley,  New 

Ditto  - 

8 

1 

8 

Deepfields 

Ed.  J.  Gihbs        -    "      -       '  .           I 

Ditto 

12 

2 

9 

Bilston  Bridge 

David  Jones  and  Sons 

Ditto  -        - 

} » 

10 

Herbert's  Paris  - 

Ditto       »           .           .           « 

Ditto 

2 

11 

Millfiebi     ... 

Ditto  -        . 

_ 

IS 

Britannia  (Brad%)       - 

Brereton  and  Company    ... 

Ditto 

11 

2 

13 

Begent 

Ditto  [- 

.^ 

14 

Stonefield 

Bilston  Iron  Company 

Ditto 

11 

2 

15 

BttingshaU- 

Morewood  and  Company 

Ditto  - 

12 

4 

1« 

Ebeneser           .           .           - 

H.  Onions  and  Company  ... 

Ditto 

... 

^_ 

17 
18 

Brockmoor  Tin  Plate  Works      • 
HsrtsHill          -            -            - 

Budd  and  0>mpany  ... 
Hingley  and  Smith          ... 
Earl  of  Dudley 

BrierieyHill     . 
Ditto  - 

6 
82 

5 
3 

19 

Bound  Oak 

Ditto 

56 

5 

20 

Lanesfleld 

Wolverhampton 

40 

5 

21 

Chilfington 

Cnunington  Inm  Company 

Ditto  - 

1 

S2 

Leabrook  (Tipton) 

Ditto 

Ditto 

I     An 

S3 

Bentley       - 

Ditto       .           .           .           - 

Ditto  - 

f     ^^ 

13 

24 

Ditto 

Ditto 

J 

S5 

Clereland   - 

Wright  and  North            ... 

Ditto  - 

}  •• 

S6 

Monmore           .           -           . 

Ditto 

Ditto 

2 

S7 

Minerva      - 

Isaac  Jenks                     -           - 

Ditto  - 

28 

4 

28 

amibbery          .           -            - 

G.  B.  Thorneycroft  and  Company 

Ditto 

46 

5 

29 

Swsn  Gardens 

Ditto       .... 

Ditto  - 

30 

7 

80 

BirohilU 

James  Bissell  and  Son 

Walsall  - 

14 

s 

31 

The  Hrohills 

Knowles  and  Company     ... 

Ditto 

82 

Horsely  Fields   - 

Osier  Bed  Iron  Company 

Ditto  . 

24 

6 

88 

Albion 

Albion  Steel  and  Iron  Company 

West  Bromwich 

8 

2 

34 

Atlas      .... 

IsradPa^             -               - 

Ditto 

12 

3 

85 

Brick  House 

P.  Williams  and  Company 

Ditto  - 

8 

s 

86 

Bramford 

John  Dawes  snd  Sons 

Ditto 

69 

7 

87 

Bradford     -               -               - 

James  Stanton  and  Company* 

Ditto  - 

8 

3 

38 

HaUEnd 

J.  T.  and  W.  E.  Johnson 

Ditto' 

}  '' 

89 

Waterloo     - 

Ditto  - 

4 

40 

Crook  H^ 
Witton's  Lane 

W.  and  0.  Ffamstone 

Ditto 

■•      19 

2 

41 

Field  and  Company  . 
llios.  P.  Allen  and  Company 

Ditto  - 

_ 

42 

Bxeebior 

Ditto 

11 

1 

48 

Eagle 

Eagle  Coal  and  Iron  Company 

Ditto  - 

12 

44 

Stsffofdshire  Works 

Ditto       .... 

Ditto 

8 

1 

18499.   Y«L  m. 


3  G 
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APPENDIX  TO  TW^  BBPORT  OF  OOMMITTSS.E. 


SOUTH  STAEFOBDSHIRK— oonlMNMcf. 


Na 

Name  of  Works. 

Name  of  Firm. 

Nearest  Port  or 
Railway  Station. 

No.  of 
Pnddlfaig 
Fmnaces. 

Naof 
BoUhtt 

45 

Imperial      -               ,.               - 

J.  Bagnall  and  Sons         ... 

West  Bromwidi 

82 

2 

46 

Gold's  Hill 

Ditto 

Ditto 

18 

2 

47 

ProTidenoe 

Bridgfe,  Gill,  and  Bridge  - 

Ditto  - 

16 

2 

48 

Ridgacre            .           -           - 

S.  Whitehouse 

Ditto 

12 

2 

49 

Rowhay      -              -               - 

K.  Page  and  Sons 

Ditto  - 

16 

2 

50 

StourVaUey       • 

Patent  Nut  and  Bolt  Company 

.    Ditto. 

.  ..  10 

1 

51 

Coneygree  Lei^el,  New 

56 

5 

52 

Stow  Heath        .            -            - 

-       -       -      . 

26 

8 

58 

Wellington  -               -               - 

Holden     -           • 

Ditto  -       - 

11 

2 

54 

BrierleyHiU       -.  .       - 

New  British  Iron  Company 

Ditto           • 

}» 

g 

55 

Corngreavea 

Ditto        .            .            -            - 

Ditto  - 

56 

Gold's  Hill,  New 

T.Davis   -               -               .               - 

Ditto 

12 

2 

57 

Rabone  Bridge 

Jenkins,  Ward,  and  Jenkins 

Birmingham 

10 

2 

58 

Monmore  Lane  -           -           - 

Francis  Deakin          ... 

TXTTIIaTilfn 
TT  uxcimsii'         " 

14 

•    4 

59 

Chorchbridge 

W.  Gilpin  and  Company  -           .            - 

Cannock  - 

6 

1 

60 

Old  Park 

Patent  Shaft  and  Axle  Company 

Wednesbury      - 

}« 

4 

61 

Brunswick 

Ditto        -           .           -           - 

Ditto  - 

62 

Bull's  Bridge      - 

Moorcroft  Colliery  Company    - 

Ditto 

9 

1 

68 

Tividale  and  Globe      - 

J.  0.  Haines        f.           -           -           - 

Tipton      . 

8 

2 

64 

Bloomfield         ... 

Ditto  - 

1 

65 

Factory 

Ditto       -           .            .           - 

Ditto 

.97 

10 

66 

Tipton  Green.     - 

Ditto 

Ditto  - 

67 

Gospel  Oak 

Walter  Robinson  ...           - 

Ditto 

24 

5 

68 

Church  TAne      -            -            - 

Jos.  and  Geo.  Onions 

Ditto. - 

10 

2 

69 

Summer  Hill 

W.  Millinffton  and  Company 

James  HoTcroft         .               .               - 

Ditto 

16 

4 

70 

Port  Field           .            -            - 

Ditto  - 

18 

8 

71 

Brades        -                -               - 

Wm.  Hunt  and  Sons        -            .            - 

Oldbuiy 

—. 

.. 

72 

Britannia           ... 

Bright,  Perry,  and  Gettings      - 
F.  R.  Simpson  and  Company 

Ditto 

18 

1 

78 

Park  Lane  - 

Ditto  - 

10 

1 

74 

Cape  Gun  Barrel 

Wm.  Marshall 

Smethwick 

4 

1 

75 

Anchor       .                .               - 

Jas.  Batson           -       ,     - 

Ditto 

7 

1 

76 

Cape      .            .            -            - 

Benjamin  Richards  and  Company 

Ditto  - 

7 

1 

77 

Smethwick  -               -               - 

J.  Stone  ... 

Ditto 

8 

1 

78 

Cape  Town         ... 

William  Richard  Brooks 

Ditto  - 

5 

2 

79 

Crown         -               .               - 

Thos.  L.  Nioklin  ...            - 

Ditta. 

11 

8 

80 

Regent's  Gtore  -            -       .     - 

George  Bearde 

Ditto  - 

9 

8 

81 

District       .                -                - 

District  Steel  and  Iron  Company 

Ditto 

30 

8 

82 

Brockmoor 

Budd  and  Company,  Tin  Plate  Works     - 

Ditto  - 

14 

8 

83 

Brettle  Lane 

Brettle  Lane  Iron  Company 

Stourbridge 

}  • 

2 

84 

Bromley             .            .            - 

... 

Ditto 

85 

Bretwell  Hall 

Thos.  Webb  and  Sons      - 

Ditto  - 

12 

2 

86 

Cradley- 

Samuel  Evers  and  Sons 

Ditto 

18 

2 

87 

Leys           . 

Brown  and  Freer             ... 

Ditto  - 

80. 

7 

88 

Hyde     ...           - 

Lee  and  Bolton         -               -               . 

Ditto 

20 

5 

89 

Stourbridge 

John  Bradley  and  0)mpany 

Ditto  - 

16 

0» 

90 

Whittington 

Jas.  Williams  and  Company      - 

Ditto 

9 

2 

91 

Horsley  Field  Tin  Plate  Works  1 
(Horsleyfield)         -             -J 

E.  P.  and  W.Baldwin      - 

1" 

92 

Swindon  (Stourbridge)  - 

Ditto            ... 

Stourbridge 

8 

98 

Wildon  (Stourport)    - 

Ditto       -            .           .            - 

Stourport 

J 

94 

Corbyn'sHaU    - 

Hingley  and  Sons     .               .               - 

Dudley     - 

29 

8 

95 

Dixon's  Green 

Dixon's  Green  Iron  Company 

Ditto  - 

n 

1 

96 

Dudley  Port      -         .  - 

Plant  and  Fisher       -               - 

Ditto 

7 

8 

97 

Bull's  Bridge 

E.J.  Gibbs          .           .           .            . 

Wednesbmgr     - 

— 

98 

Moxley 

Thomas  Wells           .               .                . 

Ditto  - 

10 

8 

99 

Darlaston  Green  and  King's  Mill 

Darlaston  Iron  and  Steel  Company 

Ditto 

38 

8 

100 

Darlston             _            .            . 

John  Stones             ... 

Ditto  - 

— 

_ 

101 

Globe  (PelsaU) 

Boaz  Bloomer /md  Son    -           -            . 

Ditto 

41 

5 

102 

Groveland 

G.H.  Hickman         -               -               . 

Ditto  - 

15 

8 

103 

Great  Bridge  (Tipton) 

Great  Bridge  Iron  and  Steel  Ckmapany     - 

Ditto 

20 

2 

104 

Sheep  Wash       ... 

Ditto  - 

10 

2 

105 

Wednesbury  Oak 
Victoria  (Koxley) 

Philip  Williams  and  Sons 

Ditto 

82 

9 

106 

D.  Rose     -               ^               .          '     - 

Ditto  -        - 

X 

1 

107 

Victoria      - 

R.  Mills 

Ditto 

8 

108 

Churchbridge     -            -            . 

W.  Gilpin,  sen.,  and  Company  - 

Ditto  - 

8 

1 

109 

Albert  (Moxley 

DaridRose          ... 

Ditto 

15 

3 

110 

Monway            .           -           . 

John  Marshall 

Total  of 

Ditto  - 
District - 

7 

.  2 

1,700 

282 

*  Tbe  puddled  iron  is  sent  to  other  works  to  be  finished. 


NORTH  STAFFORDSHIRE. 


Biddulph  and  Norton  - 

Rayensdale 

Chesterton  - 

Qnugh  Hall  (KidwrOTa) 

Shelton  Bar  Iron  Works 


Robert  Heath 
Ditto 
Chesterton  Iron  Company 
Einneisley  and  Company    - 
Shelton  Bar.  Ixon  Company 


TnnstaQ 
Ditto 
Newcastle 
Stoke   - 
Ditto  - 


} 


189 

75 
90 


18 

8 
7 
6 


t  Standing. 
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No. 

NuMofWoiks. 

KameofFiniL 

Nearest  Port  or 
Bailway  Station. 

No.  of 
Fuddling 
Funiaoes. 

No.  of 
Boiling 
Milh 

6 
7 
8 

BeiryHiU  - 

CaiffVale           -               -       - 

SUyerdale  - 

William  Bowers        -        '      - 

Joseph  Bull  and  Son        -               -        • 

Total  of 

1 

Stoke    - 

Ditto     -      - 
Ditto 

Dtotrict        -      - 

19 
21 
58 

3 
5 
5 

414 

46 

SHBOPSHIBE. 


Horsehaj 

StiTclUey     - 

Ketley 

Eagle  (HoUiogBirood) 

The  Trench 
Womondge 
Heybridge- 
Old  Park* - 
Snedshill 


Coalbrookdale  Iron  Oompany  - 
I^hton  and  Grenfell 
Ketley  Inm  Company 
The  Eagle  Iron  Works  Company  (Li- 
mited)        -  -  -        - 
The  Trench  Iron  Company 
Jolm  Bennett  and  Company     - 
Heybridge  Iron  Company 
Old  Park  Iron  Company 
Snedshill  Iron  Company  - 


Wellington 
Ditto     - 
Ditto 

Ditto     - 

Ditto 
Ditto     - 
Ditto 
Shiffiial      - 
.  Ditto 


Total  of  County 


98 
18 
}9 

16 

24 
16 

10 
31 
86 


208 


12 
2 

1 
4 
5 


89 


*  Four  doable  and  three  single. 


LANCASHIBB. 


Boltoki   - 
Mersey 
Pendleton 
Openahaw 

Star 
DaUam 
Bewsey  - 
Barrow 


Bolton  Iron  and  Sted  Cc^pany 
Mersey  Steel  and  Iron  Company 
William  Bamingham 
Ashbnry   Bailway    Carriage   and 

Company  ' 
Star  Iron  Company 
Dallam  Forge  Company  (Limited) 
Warrington  Wire  Iron  Company 
Barrow  Hsmatite  and  Steel  Company 


Iron 


■-} 


Bolton  - 
IJTerpool    - 
Manchester 

Ditto     - 

Stockport 
Warrington 
Ditto     - 
Ulverstone 


Total  of  Comity 


15 
80 
16 

20 

7 
42 
40 


170 


36 


WALES. 
NORTH  WALES. 


Brovghton  Hall 
Uay  - 
Boabon 


Wm.  H.  Darby  and  Company 
Uays  Iron  Company 
New  British  Iron  Company 


Wrexham 
Boabon 
Ditto 


Total  of  District 


I 


12 

6 

38 


56 


SOUTH  WALES. 
Glahoboanshikb. 


1 

Amman       »               .               - 

Amman  Iron  Company 

UaneUy      -      - 

5 

3 

s 

Margam  (Tarbach) 

Bobt  B.  Byass  and  Company 

- 

AberaTon 

— 

6 

3 

Qydach,  New 

John  Tayne 

- 

Abergavenny    - 

10 

1 

4 

Gadlys 

Wayne  and  Company 

- 

Aberdare    -      - 

12 

2 

5 

Uynvi  Vale 

Uynyi  Vale  Iron  Company 

- 

Bridgend           - 

— 

— 

6 

Aberdare,  Aberaant^  and  Taffl 
Vale               -              -      -J 

Fothergill,  Hankey,  and  Lewis 

- 

Cardiff     -        - 

60 

4 

7 

Aberaman  -               -               - 

Dofiryn  Steam  Coal  Company  - 

- 

Ditto 

17 

1 

8 

Pentyrch  and  Melln  Griffith       - 

T.  W.  Booker  and  Company 

- 

Ditto     -      - 

7 

12 

9 
10 

Penydamm        -               -        - 
Tieforwt  (Pontypridd) 

Fothergill  and  Company 
Treforest  Tinplate  Company 

~ 

Ditto 

Ditto     -      - 

14 

7 

4 

4 

11 

Briton  Ferry      - 

WiHet  and  Davey     - 

. 

Briton  Ferry     - 

40 

8 

12 

Cy£tfth£a  and  Tnisfach 

Bobert  Cmwshay 

- 

Merthyr  Tydfil  - 

74 

5 

13 

Dowlais              -               -        - 

Dowhiis  Itoin  Company 

- 

Ditto     -      - 

150 

12 

14 

Plymouth  and  Dwflkryn 

Fothergill,  Hankey,  and  Bateman 

. 

Ditto 

66 

7 

15 

Cwm  Avon  (Tailbach)      - 

GoTemor  and  Company  of  Copper  Miners 

Port  Talbot       - 

28 

4 

16 

Ystalyfera  -               -               - 

Ystalyf era  Iron  Company 

- 

Swansea     - 

42 

16 

17 

Tondn               -               -        - 

John  Brogden  and  Sons   - 

- 

Tondu  - 

23 

4 

Total  of 

Oaaaty     .   -      - 

556 

88 

Bbeoxmockshixb. 


Nantygk) 


J.  and  C.  Bailey 


Newport 


66 


3  G  2 
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APPENDIX  TO  THS  BBFOBT  OF  COMMITTEE  £. 


MONMOUTHSHIBB. 


No. 

Names  of  Works. 

Name  of  Pirm. 

Nearest  Port  or 
Bailway  Station. 

No.  of 
Puddling 
Fnmaoes. 

No.  of 
B(dlii« 
MiUi 

1 
2 
3 

4 
5 

6 

7 

8 

9 

10 

11 

12 

Abenychan  and  Pentwyn 

Victoria      - 

Ebbw  Vale 

Pontypool  • 

Blaina  Cwm  Celyn  and  Coal 

brook  Vale     - 
Blaenavon  * 
Pontnewynydd  - 
Bhymney    - 
Tredegar 
Oakfields    - 
Cwm  Bram 
LlaneDy      - 

-} 

Bbbw  Vale  Iron  Company        -              -     Newport 

Ditto   -              -              -       -          Ditto    -      - 

Ditto            -               -               -          lUtto 

Ditto    -               -               -       -          Ditto     -      - 

Frederick  Levick  and  Bobcrt  Simpson      -     Newport 

Blaenavon  Iron  Company                -       -          Ditto     -      - 
W.T.Henley           -               -               .          Ditto 
Bhymney  Iron  Company  -               -       -          Ditto     •      - 
Tredegar  Iron  Company           -               -          Ditto 
James  CHiU   -               -               -        -          Ditto     -      - 
Patent  Nut  and  Bolt  Company  -               -          Ditto 
Llanelly  Charcoal  Iron  Company     -       -          Ditto     • 

Total  of  District - 

1 

58 
88 
66 
20 

80 
20 
84 
71 
28 
20 
2 

4 

9 

6 

6 
S 

7 
6 
7 
8 
2 

482 

5S 

SCOTLAND. 


Blockhaim  (St  BoUox)    - 

Hannay  and  Sons     - 

. 

Glasgow     -      - 
Coatbridge 

60* 

Clifton        -               -               - 

Colville  and  Gray 

- 

20 

Coats 

Thomas  Jackson 

- 

Ditto     -      - 

17 

Coatbridge .               -               - 
Drmnpeller         -               -        - 

Thomas  Ellis     - 

. 

Ditto 

6 

Henderson  and  Dimmock 

. 

Ditto     -      - 

18 

Dandyvan  •               -               - 

John  Wilson's  Trustees    - 

- 

Dandyvan 

38 

Glasgow            -               -        - 

Glaseow  Iron  Company 

- 

Glasgow    - 
Ditto 

47 

Govan        -              -              - 

.. 

80 

Monkland          -              -        - 

MonUand  Iron  Company 

. 

Ditto     -      - 

89 

10 

Mossend      - 

Mossend  Iron  Coiiipany   - 

. 

Holytown 

20 

11 

North  British     - 

Thomas  £Uis 

. 

Coatbridge        - 

8 

12 

Phoenix       - 

John  Spenoer   - 

• 

Ditto     -      - 

22 

13 

RochsoDoch       -               -        - 

Bochsolloch  Iron  Company 

- 

Glasgow 

18 

14 

Muirkirk  and  others    - 

Wm.  Baird  and  Company 

- 

Ditto     -      - 

10 

Total  of 

Scotland     .       . 

338 

44 

*  82  single  fomaees  and  9  double  ones. 


Summary  op  Mills  akd  Forges  at  work  in  1869. 


Connty. 


Eingland: 

Northmnberland  ... 

Cumberland         -  -  -      .  - 

Durham        -  .  .  . 

Torkshiro  (Cleveland  District) 

„        (Leeds  and  Bradford  District) 
„        (Sheffield  and  Botherham  District) 

Derbyshire    -  -  -  - 

Somersetshire      -  -  -        - 

South  Stafibrdshiro       .  .  . 

North      ditto       -  -  .       . 

Shropshiro     .... 

Lancashiro  -  -  -       - 

NoBTH  Wales!    .  -  -  - 

South  Wales: 

Glamorganshire    -  -  -       • 

Brecknockshire  ... 

Monmouthshire    -  *  -        - 

Scotland  -  -  -  . 

Total 


No.  of 
Works. 


No.  of 
Puddling 
Furnaces. 


2 

3 

19 

11 

12 

,10 

5 

1 

110 

8 

9 

8 

3 

17 

1 

12 

14 


245 


66 

64 

925 

476 

244 

878 

91 

10 

1,7000 

414 

208 

170 

56 

555 

66 

482 

888 


6^3 


No.  of 

Boiling  Mills 

returned. 


5 
10 
58 
34 
53 
80 
18 

4 

282 

46 

39 

36 

6 

88 

4 

52 

44 
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ApPENDrZy  Tabls  No.  148. 
LiBT  OF  WoBKS  having  Bbssehsb  Cohvkbtkbs  in  Obeat  Britain  in  1869. 


No. 


3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 
15 
16 
17 
18 


Henry  Bessemer  and  CompaDy,  Sheffield 

John  Brown  and  Company,  limited,  Sheffield 

Charles  Cammell  and  Company  (Limited),  Sheffield  - 
Weardale  Iron  Company,  Towlaw 
J.  M.  Bowan  and  Company,  Atlas  Woi^,  Glasgoir  - 
Samuel  Fox  and  Company,  Deepcar  -  -  - 

Lloyds,  Foster,  and  Company,  Old  Park,  Wednesbmy 
Bolton  Iron  and  Steel  Works,  Bolton 
London  a^d  North  Western  Railway,  Crewe  - 
Lancashire  Steel  Company,  Gorton 
Mera^  Steel  and  Iron  Works,  Lhrerpool 
Manchester  Steel  and  Railway  Plant  Company,  Gib-I 
niltar  Works,  Newton  Heath,  Manchester  -  j 

Barrow  Hsomatite  Steel  Company,  Banrow     - 

The  Dowlais  Iron  Company,  Dowlais 

Ebbw  Tale  Company,  Ebbw  Yale      -  -  . 

Ditto  ditto 

Bessemer  and  Sons,  Greenwich  ... 

Workington  Iron  Works,  Workington 


Number  of 

Capacity  of 

Converters. 

Conyerters. 

Tons. 

Cwt. 

r    2 

4 



L      1 

— 

10 

10 

— 

— 





H 

■  — 

— 

... 

— 

— 

2 

— 

2 

_ 

2 

— 

4 

— 

..^ 

5i 

.^ 

~» 

_ 

li 

— 

2 

— 

wm^m 

—^ 

"■" 

Bessemeb  Wobks  in  other  C!oin(TBUBSy  1868.^ 


In  United  States  of  America 
„  France 
„  Belgium 
„  Pnxsaia 
„  Austria 
„  Sweden 
„  Russia - 
,,  India 


7 
5 

1 
7 
10 
12 
1 
1 


*  On  the  authority  of  a  work  on  Bessemer  steel  issued  with  the  smction  of  the  Iron  and  Steel  Association  of  the  United  States. 
Corroboraled  by  Mr.  Henry  Bessemer. 


Appendix,  Table  No.  143  a. 
Exports  and  Ihports  of  Ibon  according  to  the  ReturnB  of  the  Board  of  Trade  for  the  three  years  ending  1869. 

EXPORTS. 


Description  of  Iron,  &c. 

Quantities. 

Declared  Value. 

1867. 

1868. 

1869. 

1867. 

1868. 

1869. 

Iboh— 

Tons. 

Tons. 

Tons. 

£ 

£ 

£ 

Pig  and  Puddled 

565,612 

552,999 

711,612 

1,645,788 

1,582,891 

2,056,605 

Bar,  Angle,  &c. 

801,428 

802,624 

357,604 

2,844,549 

2,285,187 

2,268,071 

Railroad 

580,571 

588,488 

895,848 

4,861,129 

4,660,612 

7,282,040 

Wire  (not  telegraph) 

-19,406 

21,780 

28.751 

382,801 

421,618 

485,778 

Castings           -           -           - 

81,531 

85,504 

106/472 

667,254 

700,661 

857,643 

Hoops,  Sheets,  and  Boiler  Plates 

.146,188 

150,281 

195,670 

1,817,228 

1,809,320 

2,253,600 

Wrought  of  all  sorts    - 

107,944 

121,480 

134,113 

2,078,697 

2,189,960 

2,427,154 

Old,  for  re-manufacture 

47,285 

95,268 

118,803 

187,881 

377,307 

483,510 

STEEL—Unwrought 

Total       - 

82,685 

81,862 

83,530 

1,065,614 

1,009,842 

1,038,800 

1,882,650 

1,944,731 

2,577,493 

15,050,391 

15,086,898 

19,519,201 

IMPORTS. 


Description  of  Iron,  &c 

Quantities. 

Value. 

1867. 

1868. 

1869. 

1867. 

1868.  . 

1869. 

Iron  in  bars,  unwrought  - 
Steel,  unwrought 
Iron  and  steel,  wrought  or  manu- 
fiwstured           .           -           - 

Tons. 

71,708 

8,636 

12,108 

Tons. 

64,689 

7,654 

12,104 

Tons. 
68,468 
10,716 

12,881 

£ 
782,875 

473,630 

£ 
600,678 

434,495 

£ 

622,511 

408,078 

3G  3 
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.ABPtama,  Table  144*'  . . 

CLAT  MANUFACTUfiES..  ^ 

BRICKS,  TEBES,  PIPKS,  &c. 

The  following  is  a  general  Smnmarj  of  the  estimated  total  Qoanttties  produced  annuallj,  and  the  estimated 

Value  thereof,  in  the  Counties  named : — 


Estimated 

Estimated  Talue 

No. 

Counly. 

Quantity  of 

of  aU  Kinds 

all  Kinds 

at  mean  Average 

mannfaotBTed. 

Market  Price. 

Number. 

£ 

1 

Cornwall                 -               -               - 

5.900,000 

6^90 

s 

Devoiuhire                  -               -           - 

26,250/)00 

28,875 

8 

Dorsetshire              ... 

71,500,000 

78,650 

, 

4 

Somersetshire              -               -            - 

72,875,000 

80,160 

5 

Qloucestershire       -               -               - 

84,500,000 

92,950 

6 

Wiltshire     -               -               -            - 

68,500,000 

75,880 

7 

Hampshire              •               .               • 

62,800,000 

68,5^0 

8 

Me  of  Wight 

6,750^000 

7^25 

9 

Sussex     -               -      ,         - 

77,550,000 

85,805 

10 

Surrey         -      "         • 

75,000,000 

83,050 

11 

Kent        -               - 

65,750,000 

72,825 

12 

Middlesex    .... 

107,500,000 

118,255 

18 

Serkshire          -       ■               ^               ■ 

42,850,000 

46,585 

14 

Bssex          .... 

80/X)0,000 

88,000 

1 

15 

Suffolk     - 

84^000,000 

92,400 

16 

Norfolk        .                -                -            . 

75^000,000 

82,500 

17 

Cambridgeshire        ... 

69,000,000 

75,900 

18 

Hertfordshire               -       ' 

27,500,000 

80,250 

' 

19 

"RnffTringJiamahirft      ... 

85,500,000 

89,500 

20 

Oxfordshire                 •               - 

54,500,000 

59,950 

21 

Bedfordshire            - 

29,000,000 

81,900 

22 

^nTi^fiornnyiMnTrf*             .                     .               . 

24,750,000 

27,225 

28 

75,000,000 

83,080 

24 

Northamptonshire        -               >            - 

58,250,000 

64,075 

25 

Warwickshire           -               .               - 

75,500,000 

94,875 

26 

64,000,000 

67,500 

27 

Nottinghamshire      .               .               - 

64,500,000 

80,625 

28 

Derbyflhire.                -                -            - 

74,000,000 

92,500 

29 

Staffordshire  and  Worcestershire 

100,000,000 

125,000 

80 

Henfordshire              -               -           - 

25,000,000 

27,500 

81 

Monmontbshire 

58,000,000 

72,600 

82 

Shropshire  -               -               -           - 

55,000,000 

68,750 

88 

Cheshire  -               -               .               - 

60,000,000 

75,000 

84 

liancashire  -               -               -            - 

108,000,000 

129,000 

85 

Yorkshire                 -               - 

lOOfiOOfiOO 

125,000 

86 

Cunberland  and  Westmoreland  - 

18,500,000 

16,875 

87. 

Durham  and  Northomberland  .              •» 

96,000,000 

120^000 

88 

South  Wales 

98,500,000 

116,000 

89 

North  Wales 

86,250,000 

107,000 

40 

Scotland  (part  of )       -               -           - 

55,000,000 

68,750 

41 

Total  quantity  and  estimated  value'] 

5,529,600 

6,925 

of  clay  mano&ctures   (exclusive  1 
of  earthenware  and  porcelain)  in  f 

2,508,004,600 

£2,911,980 

Great  Britain       -           -           .J 

Until  1888  an  excise  duty  was  charged  both  on  bricks  and  tiles  (the  latter  being  then  exempted  from  the  duty),  so  that  their 
manu&cture  was  pbced  under  surveillance.  It  was  ordered  by  17  George  III.  c.  42,  that  bricks  made  for  sale  should  be  8|  inchtf 
long,  2^  inches  thick,  and  4  inches  wide,  on  pain  of  forfeitan||[,  for  bricks  of  less  dimensions  when  burnt,  20f .  for  every  1,000,  and 
proportionably  for  a  greater  or  less  number.  It  was  also  provided  that  the  size  of  the  sieves  or  screens  for  sifting  or  screeiuiig  m*" 
coal  ashes,  to  be  mixed  with  brick  earth  in  making  bricks,  should  not  exceed  ^  of  an  inch  between  the  meshes.  The  duty  was 
entirely  repealed  in  1850. 

In  1821  the  number  of  bricks,  &c.,  paying  duty  were    899,176,510 
„   1840  „  bricks  only  „  1,677,811,184 

„   1847  „  „  „  2,198,829,491- 

„    1849  „  „  ,i  1,462,767,154 

This  being  the  year  when  the  oppressive  nature  of  the  duty  on  bricks  was  strongly  urged,  and  the  repeeik  expected,  many  ^W 
buildings  were  delayed,  and  consequently,  as  we  see,  the  make  of  bricks  diminished.  From  1849  until  tiie  present  no  attempt  has 
been  made  to  deterndnfi  the  value  of  the  manufacture. 

Wbiobt  or  Bbioks. 

Worcerter,  solid  -  -  -  •  8]  lbs.  Machine  made. 

Do.       perforated         -  ...  6  Do. 

Staffbrdshire,  solid  -        -  •'  -  H  »>    Hand  made. 

London  Stock,  solid  •  -  *        -  5}  „  Do. 

A  cubic  yard  of  bricks  is  estimated  to  oontain  884  bricks,  and  on  the  average  about  878  bricks  to  the  ton. 
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Arpbnpix,  No.  145. 
The  Licenses  in  this  countiy  for  the  use  of  HoFFHANiir's  Brick  KiinB,  1870. 

No.  of 
Kilns. 

TheRightHonooiableiheLoTdflofthe  Adminltjr,  io5tim75mi77t^  -  -  -  .        .    5  90,000 

The  AyiesfoTd  Pottery  Company,  Kent  (1  single,  1  doable)  -  -  -  -  -",  -8  45,000 

ale  OiffEire-CUy  Company,  Crigglestome,  near  Wakefield    -  -  -  -  -  -  ^-I  1S,000 

The  North  London  Brick  Company,  Holloway         --.------1  16,000 

The  Doiking  .Grey  Stone  Lime  Company,  Surrey         -  -  --  -  -  •  --2  50  Tons 

The  Swan  Bank  Brick  Company,  Halifhx 1  15,000 

Bnidfotd  Colliery  Company,  Manchester         r X  1».000 

Messrs.  Peto,  Betts,  Kelk,  and  Waring  Birothers,  Kensington  (2  double  EBna)  -  -  -  *  -    ^  48,000 

Messrs.  Waring  Brothers,  King*8  Cross,  (1  double,  1  single  Kiln)        - 8  30,000 

The  Aron  Bank  Brick  and  Tile  Compenny,  Bristol  -  -  -  -  -  -  •»  -1  16,000 

Messrs.  W.  Thomas  and  Company,  Wellmgton,  Somerset        -  -  -  -  -  -  --1  18,000 

Messrs.  J.  and  A.  Gloyer,  Longton  Staffordshire  Potteries   .  .^.^---l  15,000 

Messrs.  K  Beart  snd  Company,  Arlsey  -  -  -  -  -  .  ^...1  10»000 

Messrs.  Bradley  and  Craven,  Wakefield 1  16,000 

Messrs.  Josh.  Cliff  and  Son,  Kre-Clay  Works;  Wortley,  Leeds  -  -  -  -»  -  »        -    2  30,000 

Messrs.  W.  Ingham  and  Sons,  Fire-CUy  Works,  Wortley,.Leeds     .....4-1  15,000 

Messrs.  Longley  and  Company,  Leeds  -  ->.  -  -  -.  -  -  --1  12,000 

The  I^eds  Patent  Briek  Company,  Leeds    ..•.....•-! 
Messis.  PJatt  Brothers  and  Company,  Oldham  -  -  -  -.  -  ^  *-  ^-1 

Messn.  Keith  and  Harriman,  Aberdeen        .........^1  20,000 

Mr.  Geo.  Fumess,  Burham,  Kent  (1  double  Kiln) 2  30,000 

Mr.  Geo  Jennings,  South  Western  Pottery,  Poole     - 1  10,000 

Mr,  W.  Hicks,  Barnet,  Herts 1  12,000 

Mr.  O.  Wilson,  Malvern ^  ......    1  12,000 

Mr.  W.  Mansfield,  Birmingham  -  --  .  -  -  -  -  -  .^1  10,000  . 

Mr.  T.  Bennett,  Peiby 1  16,000 

Mr.  £.  Dusautoy,  Deri>y  ..-_..-.-.--l 

Mr.  J!.Bawr,WoodvillePh».ClayWoAs,Bnrton.on-Twnt 1  ao/XK) 

Mr.  B.  Beart,  Huntingdan        -  -  .'.  .  -  -  -  -  -  .-1 

Mr.  B,  W.  Hunt,  Otley        -  -  - 1  10,000 

J.  Hancock,  Exeter -  ...    1  18,000 

J.  Hartley,  Castlefoid,  Yorkshire 1  12|000 

H.  Greensmith,  Harrowgate     -----.------1 

Briggs  and  Son,  Normanlon,  Yorkshire        .......--'-1  20,000 

Bare  Vale,  Leahom  Colliery - 1  18,000 

Oval  Wood,  I^sswade,  Scotland 1  15,000 

Bob.  Small,  Dundee     -  -  -  •  ...  .  .  .  •  .-1 

Mr.  J..  Saner,  Hull 1  IS^OOO 

Mr.  W.  Benson,  Newcastle^on-Tyne     -  -  -  .  -  -  -  -  -  --1 

Mr.  A.  J.  Woodhouse,  Btrtow4n-Fume88 -    1  20,000 

Mr.  W.  Bairy,  Scarborough 1  10,000 

Mr.  John  Moore,  Belfast,  (1  double  kiln) 2  20,000 

Mr.  B.  Murland,  Castle  Espie  lime  Works,  County  Doira       - 2  90  Tons 

Messrs.  Buigass  and  Gripper,  Nottmgham    -.--------8  45,000 

The  Meiryflats  Brick  Company,  Glasgow        .  --  -  -  -  -  --1        10,000 

The  Bochdale  Brick  and  Tile  Company        -  -  -  -  •'-  -  -  -  -1         15,000 

Bobert  White,  Esq.,  Sheflldd 1  »0,000 

Messrs.  Baynes,  Lnpton,  and  Company,  TJfmiiniRfl   .  ......  -^-1  70  Tons 

Hie  Patent  Brick  Company,  Bradford  -.-  -  -  ....  .  --115 

Messrs.  Browne  and  Company,  Bridgewater  -  -  ...  ..  -  -  -1        18,000 

The  Biymbo  Iron  Company,  Wrexham  -  -  -  -  -  -  -  -  --1 

The  Minera  lime  Company,  Wrexham         .......  ---2  80  Tons 

The  Patent  Brick  Company,  Huddersfield        -  -  -  -  -  -  -  -  --1 

M.  Arthur  S.  Hobby,  Kington,  Hereford S        20,000 

The  Bishop  Waltham  Clay  Company  ...--------1        12,000 

Mr.  J.  Howl,  Upton 1         12,000 

Messrs.  Clark  and  Wilson,  Settle  lime  Works,  Yorkshire        -  -  -  -  -  -  .        -    1        60  Tons 

Messrs.  F.  T.  T.  lisle.  West  Hartlepool -  -  -    1  «>000 

Messrs.  Bedway  and  Carter,  Exmouth  -  -  -  .-.  .  -  -  ..i        10,000 

Boston  Lime  Company,  Dublin        -  -  -  -  -  -  -  -  -  -  -180  Tons 

South  Ehisall  Lime  Company,  near  Leeds         -  -  -  -  -  -  -  -  --180  Tons 

D.  W.  Barker,  Worcester -  1        12,000 

C.  Waddell,  Lurgan,  Lreland     .-....------1 

W.  W.  Oarkson,  Leicester 1        20,000 

H.  Johnson,  Lowestoft -    1  8,000 

McGums,  Strabane,  L«land 1  40  Tons 

Oxford  Berks  Brick  Company  -  ---'  --  -  -  -  -  ..1        10,000 

Bowkes,Peake  and  Bird,  London 1        12,000 

Messrs.  Woodhead,  Eccleshill,  Yorkshire  -  "  -  ^  *  -  '  -  --1 

Messrs.  Woodhead,  Shipley,  Yorkshire         .-..-----•1 

Martm  Brothers,  Rymouth 1  20,000 

Bloaxer  BothweD,  lidgeworth,  near  Bolton    -.-- 1        12,000 

Ed.  Johnson,  Manchester 1  ^000 

Indian  Government  ....-^.-•---6 

Madras -    1 

Victoria  Brick  lime  Company,  Melbourne   -  -  -  -  -  l---  -  .  .1 

Me8BrB.BeaDt«iid  Company,  Cambridge  -  -  -  -  .*.  -  -  --1 


1    .  — ^ 
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AppEin>iX9  Table  No.  146, 


Rbtubns  of  Coal  used,  and  Estimate  of  CoaJ  employed,  for  the  Fboduction  of  Steam  Power,  and  for  other 

purposes,  in  the  Manufietctories  of  the  United  KnraDOM. 

ENGLAND. 
(L)  CHESHIRE. 


ClBOULASS. 

'    Steak  ENannse. 

Coal. 

Dbscriptiox 

No. 

Horse  Power 

, 

Used 

for  other 

^ 

Description  of  Cosl  ued. 

09  MlNUVAOTUSB. 

Ko. 
sent 

No. 
re- 

re- 
turned 

returned. 

Used 
for  Steam 

COKB. 

j« 

Remarks,  &e. 

out. 

turned. 

as  in 

Nomi- 

Indi- 

Engines. 

pur- 

^ 

use. 

nal. 

cated. 

poses. 

^ 

Tons. 

Tons. 

Tons. 

Tons. 

mann&cture. 
Alkali  maim&ctare 

9 

4 

4 

3 

14 

180 

133 

50 

— 

Smiths,  Stoekpoit  and  StaSMiit 

1 

1 

18 

45 

..^ 

_ 

17,252 

_ 



Wigan. 

Bleachen       - 

7 

5 

82 

891 

710 

11,910 

14,282 

— 

— 

Engine,  Yorkslure. 

Bone  cnuhen 

8 

2 

1 

10 

12 

800 

420 

— 

_- 

Slack. 

Brass  founders 

25 

12 

11 

60 

75 

1,798 

609 

175 

— 

Furnace,  smithy,  Wigaa,  SuSoii 

Brewers        -        - 

26 

12 

8 

29 

20 

1,067 

888 

20 

— 

Engine,  South  Wales,  Slalfoii 

Brick  and  tile  manu&ctorers 

51 

28 

10 

120 

14 

591 

18,885 

— 

— 

Slack,  Lancashire,  Wdafa. 

Cement  maker 

5 

1 

1 

— 

8 

41 

6 

— 

— 

Colour  maker 

2 

1 

1 

8 

10 

127 



— 



Burgy. 

Cotton  manu&ctnre 

56 

36 

128 

5,157 

15,278 

80,447 

2,194 

— 

— 

Burgy,  engine,  canneL 

Cotton  spinners 

58 

33 

107 

8,665 

18,862 

62,957 

357 

15 

.^ 

Burgy,  engine,  Toikihiie. 

Drain  pipe  mann&cture     - 

8 

8 

1 

— 

12 

150 

400 

— 

— 

Dyers 

8 

4 

2 

16 

40 

1,400 

21 

..1. 



Staffordshire  and  Bladdnnu 

Engineers         ... 

30 

15 

25 

847 

607 

8,346 

4,443 

682 

— 

Engine,  Ifamaoe,  Wdsk,  laaenHn. 

Iron  founders 

19 

9 

4 

27 

63 

1,048 

654 

>      1* 

— 

Slack,  smaU,  Black  Mine. 

liime  burners 

2 

2 

1 

8 

— 

156 

52 

— 

Holdionse,  Bodga  and  Qrat  Ks. 

Machine  makers 

24 

8 

8 

55 

78 

864 

171 

18 

— 

Slack,  Staffordahiie. 

Maltsters 

20 

11 

3 

8 

21 

293 

104 

174 

_ 

Lancashire. 

Manure  manufiicture 

6 

5 

3 

32 

30 

1,775 

62 

— 

... 

Lancashire  and  dack. 

Printers        -           -        - 

23 

11 

59 

489 

508 

22,920 

3,950 

... 



Engine,  steam,  cannd,  Bogy. 

Railway  waggon  manu&c- 

turer. 
Ribhon  manufacture  - 

3 

1 

— 

-TT 

— 

24 

— 

— 

Slack. 

11 

4 

1 

8 

^ 

170 

^^ 

^^ 

... 

Saw  mills  -            -            - 

10 

6 

6 

88 

82 

1,510 

180 

— 

— 

Slack,  Black  Mine. 

Silk    manufacturers     and 

154 

60 

47 

536i 

686 

18,028 

806 

— 

— 

Slack,  eoghie,  Stafford  sod  Gbafe 

trowsters. 

10 

6 

4 

70 

20 

2,004 

14 

— 

— 

Engine,  slack,  BUm^  Mine. 

Worsted  manofiusture 

2 

1 

— 

— 

— 

— 

20 

— 

— 

Slack. 

Total  for  Cheshire     - 

568 

281 

530 

ll,172i 

31,150 

218,022 

60,377 

1,098 

— 

Total  number  oP  circulars  issued 

99  99 


56S 
281 


„  returned 

Leaving  the  Coal  for  two  hundred  and  eighty-seven  works  to  be  estimated. 

Coal  returned  as  used  for  steam  engines  ....... 

„  ^,  for  other  purposes  --.... 

Coke  used  computed  as  Coal        -        -  -  -  -  -         - 

Total  -..-...- 

Coal  estimaied  as  used  by  steam  engines,  not  returned  ..... 

„  „  for  other  purposes  ..... 

.  Total  Coal  used  in  the  manufactures  (other  than  Pio  and  Malleable  1 
Iron,  and  Salt  Works,)  of  Cheshibr  -  -  -  .  j 


Tons. 
218,022 

eo,377 

1,756 

280,156 

61,000 

470,155 


(2.)  CUMBEBLAND. 

CiRCULABS. 

Steam  Engines. 

Coal. 

DeacriptionofCoalised, 

Dbscbiption 

No. 

norse  Power 

Used 

for  odier 

^ 

or  Manufaoturr. 

No. 

sent 

No. 
re- 

re- 
turned 

returned. 

Used 
for  Steam 

COKJS. 

Bemariu^&t. 

out. 

turned. 

asm 
use. 

Nomi- 
nal. 

Indi- 
cated. 

Engines. 

pur- 
poses. 

1 

Tons. 

Tons. 

Tons. 

Tons. 

Agricultural       hnplement 

11 

$ 

12 

-. 

218 

91 

186 



manufacturers. 

Anchor  makeni     - 

8 

1 

— » 

""" 

i-. 

... 

54 

— 

- 

Smiths' coaL 

Bone  crushers 

1 

1 

6 

... 

—• 

104 



_ 

Brass  founders 

12 

7 

90 

60 

1,792 

1,825 

516 

.. 

BreweiB 

88 

19 

10 

22 

51 

1,857 

1,115 

142 

^-. 

Brick  and  tile  makers 

25 

10 

87 

35 

1^99 

1,908 

1,289 

... 

WhitefaaTen.  nots. 

Color  makers 

1 

1 

— 

— 

— 

.— 

210 

'  — 

.... 

Smalls. 

Cott(m  manufiMStniers 

9 

6 

250 

298 

6,147 

1,508 

— 

... 

Slack,  dust,  and  nnla. 

Dyers       ... 

8 

4 

13 

486           917 

18,996           458 

•-" 

—      Slack,  nuts: 

D 
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ClSGULABS. 

Steam  ENGorBS. 

Coal. 

PEflCRIPnOK 

No. 

Horse  Power 

Used 
for  other 

.^' 

Detription  of  Coal  used. 

OF  Man  OFACTURE. 

No. 
sent 

No. 
re- 

re- 
tomed 

returned. 

Used 
for  Steam 

Coke. 

Bemarks,  &o. 

out 

tamed. 

asm 

Nomi- 

Indi- 

Engines. 

pur- 

"S 

use. 

nal,        cated. 

poses. 

^ 

Tons. 

Tons. 

Tons. 

Tons. 

Earthenware  manuiiMstiiren 

3 

1 

1 

25 

50 

520 

2,642 

— 

— 

Bound,  smalL 

Engineen 

16 

6 

19 

36 

948 

2,444 

1,028 

290 

— 

Dust,  small. 

Jhx  spinners 

7 

4 

6 

125 

255 

3,646 

400 

— 

— 

Small. 

Iron  founders 

3 

3 

2 

4 

3 

45 

25 

55 

— 

South  DurhaoL 

Lime  bomere 

10 

5 

— 

— 



— 

728 

40 



Steam. 

Linen  mannfiustorers 

3 

1 

1 

12 

16 

300 

172 

... 

_„ 

Bleach  house. 

Machinists 

2 

— 





— 

52 



... 

Maltsters 

2 

— 

— 



— 



15 



HiUwrights 

2 

1 

— 

1 

86 

4 

— 

— 

Printers          -          -        - 

13 

4 

2 

23 

25 

590 

7 

■   — 

— 

Nuts,  large,  small. 

Saw  mills 

2 

2 

15 

20 

160 

— 

— 



SmaU. 

Steam  boiler  manQ&cturers 

1 

1 

— 

8 

182 

12 





Small 

Thread  nmkers      - 

2 

8 

96 

250 

8,720 







Small. 

Tool  makers 

2 



— 



— 

5 



^. 

Small 

Woollen  manafactnrers     • 

11 

5 

2 

38 

50 

1,481 

5 

63 

.. 

Nuts. 

2 

2 

1 

25 

78 

800 

60 

— 

— 

Fine  slack. 

Total  for  Comberland 

213 

98 

86 

1,352 

3,065 

38,823 

11,908 

2,496 

— 

Total  number  of  circulars  issued 

f,  „  returned 


213 


Leaving  the  Coal  for  one  hundred  and  fifteen  works  to  be  estimated. 

Coal  returned  as  used  for  steam  engines  .... 

„  „  for  other  purposes  -  -  -  ,  -  - 

Coke  used  computed  as  Coal        -  .  .  -  - 

Total  ....-- 

Coal  estimated  as  used  by  steam  engines,  not  returned  -  -  * 

„  „  for  other  purposes  -  -  -  -  - 

Total  Coal  used  in  the  manufactures  (other  than  Fig  and  Malleable  Ibok)  of 
Cumberland  -  -  -  -  --  -  -. 


Tons. 
38,823 
11,908 
3,495 

64,226 

11A1S 


83,201 


(3.)  DERBYSHIBE. 


Dbscbiption 
OF  Mahufagtukb. 


CiRGULABS. 


No. 
sent 
out 


No. 
re- 
turned. 


Stbaii  Ehginbs. 


No. 

re- 
turned 
as  in 


Horse  Power 
retomed. 


Nomi- 


Indi- 
cated. 


CoAi. 


Used 
for  Steam 


Used 
for  other 
pur- 
poses. 


COKB. 


Description  of  Coal  used, 
Bemarics,  &c. 


Baiytea  mannfiicturers 

Baths  ... 

Bedstead  maker 

Bleachers 

Bobbin  manufacturers 

Boiler    C^team)    mann&c- 

tarers. 
BrsM  founders 
Brick  manufacturers 

Brewers     -  -  - 

Calico  printers 

Candle  wick  makers 

Cement  mannfacturers 

Chain  manufacturers 

Chemists,  manufacturers   - 

Color  manufacturers 

Contractors 

Cotton  band  manuftcturers 

Cotton  doublers 

Cotton  handkerchief  manu- 

fiusturers. 
Cotton  spinners 
Drain  pipes 

Dyers  -  -         - 

Earthenware  manuftcturers 
Elastic  web  manufacturers 
Eo^neers  -  - 

Gimp  manufkctuiers - 
Grease  manufacturers 
Hosiery  manufheturers 
Iron  founders 

18488.     VoLHL 


51 
4 

1 

13 

4 

5 

15 
64 

29 
5 
6 
6 
2 

15 
4 

16 
9 
5 

21 

12 
2 

4 

17 

17 

28 

3 

3 

9 

10 


4 
3 
1 
8 
4 
1 

5 
38 

11 

4 


3 
2 
9 
2 

4 
5 
3 
16 

11 
2 

2 
13 
11 

6 

1 
1 
5 

4 


3 

30 

~ 

— 

— 

4 

139 



3 

24 



1 

4 

— 

2 

14 

10 

13 

101 

25 

8 

48 

«__ 

24 

235 

— 

3 

70 

10 

2 

14 

— 

6 

37 

26 

1 

5 

7 

1 

6 

— 

7 

82 

100 

5 

140 

470 

45 

1,261 

2,717 

18 

702 

395 

4 

66 

— 

2 

9 

— 

6 

80 

90 

12 

144 

— 

43 

2,110 

2,659 

1 

16 

— 

~ 

~~m 

— . 

1 

12 

14 

18 

845 

804 

Tons. 
800 


685 
368 
100 

376 
8,171 

'1,639 
17,202 


3H 


3,810 

36 

667 

110 

50 

1,588 

4,045 

34,515 

12,065 

2,900 

525 

1,950 

1,953 

39,735 

288 

324 
8,645 


Tons. 

Tons. 

l,472i 

— 

185 

— 

6,176 



7 

— 

100 

— . 

130 

195 

28,093 

— 

835 

— 

129 

— 

450 



49 

— 

2,417 

— 

85 

— 

109 

— 

68 

— 



180 

8684 

— 

1,511 

100 

9,440 

— 

5 

— 

25,000 

— 

75 

— 

68,009 

— 

28 

— 

20 

_ 

800 

.• 

88,798 

.    uii 

Tons. 


Cobbles,  slack,  soft 
Eilbum,  cobbles,  slack. 

Shick,  cobbles. 

Slack,  cobbles.  ^ 

Kilbum,  hard  and  soft. 

Kilbum,  soft,  &c. 

Kilbum,     cobbles,     slaok,     kaid, 

soft 
Cobble,  slack,  soft,  Derbyshire. 
Engine  coaL 

Kilbum,  cobbles,  slack. 

Cobbles,  slack.  Second  Main  Mine. 

Cobbles,  slack,  Tapton,  Kilbum. 

Slack,  Kilbum. 

Derbyshire. 

Engine,  small,  little  Mine. 

Slack  and  Deep  Main  Mine. 

Slack,  Burgy,  Silkstone. 

Slack,  cobbles,  Yorkshire. 

Cobbles,  hard. 

Cobbles,  Kilbum,  Marehay. 

Slack,  cobbles,  potters'.. 

Slack,  cobbles,  Byefield  House. 

Slack,  cobs,  nuts,  hard,  soft. 

Nuts  and  best. 

Cobbles. 

Slack,  flimaee. 

Slack. 
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Circulars. 

Steam  Ewannss. 

,      C!OAL 

DkBCBIFTIQK      ;  :., 

No. 

Horse  Power 

Used 
for  other 

. 

PeseriptianofCwliBed, 

No. 
sent 

,No. 
re- 

re- 
tained 

retomed. 

Used 
for  Steam 

GOKK. 

1 

Bema^&c 

out 

tamed. 

as  m 

use. 

Nomi^ 
naL 

Indi- 
cated. 

Engines. 

pur- 
posesi 

1 

Tons. 

Tons. 

Tons. 

Tons. 

Lace  mann&ctarers 

24 

9 

4 

67 

56 

1,507 

47 

16 

— 

Slack,  oobblea. 

Lime  bnrners 

12 

6 

6 

212 

— 

2,372 

60,354 

— 

— 

Slack,  kihi  coaL 

Maltsters 

70 

2& 

8 

26 

— 

497 

343i 

306 

— 

Slack,  anthracite,  &c 

MiUers      - 

157 

26 

22 

257 

32 

5,622 

835 

680 

— 

Slack,  cobbles,  dost,  &c 

Newspapers 

16 

13 

9 

2«* 

— 

394 

1371 

— 

— 

Slack,  cobbles,  KilbarD. 

Paper  makers 

9 

6 

18 

318 

322 

7,308 

635 

— . 

— 

Slack,  cobbles. 

Pnnters 

9 

3 

— 

— 

— 

— 

24 

— 

— 

Ditto. 

Saw  mills 

8 

5 

3 

53 

25 

1,170 

92 

— 

— 

Top,  haid,  black,  shale,  sUck 

Silk  mann&ctnrers,  &c.     - 

24 

18 

20 

381 

27 

6,481 

374 

5 

— 

Slack,  cobbles,  hard. 

Stocking  mann&ctorers    - 

6 

1 

— 

— 

— 

— 

10 

— 

— 

Swanwick  coal. 

Tallow  manu&cturers        -  j 

21 

12 

1 

25 

40 

486 

696 

— 

— 

Cobbles,  soft,  haid. 

Woollen  mannfactoreiS'     -  1 

2 

2 

— . 

— 

— 

— 

40 

— 

— 

Steam  coal. 

Total  of  Derbyshire           -  | 

733 

305 

319 

7,0581 

7,329 

162,284 

237,898 

1,6231 

— 

Total  number  of  circulars  issued 

,,  ,,  returned 


733 
30.5 


Leaving  the  Coal  fpr  four  hundred  and  twenty-eight  works  to  be  estimated. 

Coal  returned  as  used  for  steam  engines        ------ 

„  „  for  other  purposes  -  -  -  - 

Coke  used  computed  as  Coal         .... 

Total  -  -  -  - 

Coal  estimaied  as  used  by  steam  engines,  not  returned  .... 

„  „  for  other  purposes  -  -  '  - 


Tons. 
162,284 
337,898 
2,596 

502,778 
2HfiOO 
533^^12 


Total  Coal  used  in  the  manufactures  (other  than  Fig  a^d  Malleable  .Iro;n)  of  Derbyshire      1,050,190 


(4.)  PLYMOUTH. 


CmOULABS. 

Stram  £n«iiibs; 

Coal. 

Dbbckiption 
OF  Maitittactuiui. 

No. 
sent 
out 

No. 

re: 

tamed. 

No. 

re- 
tomed 
as  in 

use. 

Horse  Power 
returned. 

Used 
for  Steam 
Engbes. 

Used 
ibr  other 

poses. 

COKB, 

.4S' 

Description  of  Coal  uEcd, 
Bemazki,&c 

Nomi- 
nal. 

Indi- 
'  gated. 

Candle,   soap   and    coal 

manafitcture        • 
Cement  and  saw  milla     - 
Chemical  works 
Brewers 
Printers 

Refiners        .        -         . 
Soda  Water  mannfactare 
Miscellaneous 

— 

— 

10 
11 
4 
5 
2 
19 
2 
5 

86 

188 

61 

33 

7 

167 

3 

48 

— 

Tons. 

1,600 

1,185 

575 

588 

80 

8,830 

24 

507 

Tons. 

40 

890 

1,000 

183 

11 

2,067 

5 

805 

Tons. 
343 

Tons. 

Welsh. 

Welsh,  HoU  or  TorkBiiiie,  stwn. 

Welsh  and  steam. 

Steam,  Welsh,  HnU,  Rhondds. 

Welsh. 

Welsh. 

Newport  and  Hull  or  Torkslme. 

Welsh. 

Total  for  Flymonth 

50 

82 

58 

593 

— 

18,339  j      4,501 

343 

— 

Total  number  of  circulars  issued 

„  „  returned         -  -  • 

Leaving  the  Coal  for  eighteen  works  to  be  estimated.* 

Coal  returned  as  used  for  steam  engines  ... 

,,  „  for  other  purposes 

Coke  used  computed  as  Coal 

Total 
Coal  estimated  as  used  bj  steam  engines,  not  i-etumed 

„  „  for  other  purposes  -  '         - 

Total  Coal  used  in  the  manufactures^  of  Plthouxh   - 


50 
32 


Toms. 
13,399 
4,501 

480 

18,820 
30,770 


The  rotnzns  in  this  instance  were  obtained  with  the  assistance  of  the  police. 
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(6.)  DTJBHAM. 


aiiJi 

Steam  Ekoinbb. 

OOAt. 

VEBOBXmOJX 

OF  Haitutaotose. 

Na 
sent 
out. 

No. 
re- 
turned. 

No. 
re- 
turned 
as  in 
use. 

Horse  Power 
returned. 

Used 

Used 
ibr  other 
pur- 
poses. 

Coke. 

1 

Description  of  Coal  used, 
Bemarks,  &c. 

Nomi- 
na. 

Indi- 
oated. 

lor  Dieam 
Engines. 

Anehor  and  oham  makers 

Bleachers 

Botl}e  mates 

Brass  foundeia 

Brickmakers 

Cement    - 

Fire  bricks,  &c. 
Earthenware 
Glass      - 

Glne     - 

Grease         -            -         - 

Lead  works 

Lime  burners 

Rope  maiia£eictarerB 
Saw  miUs 
Smelt  mills 
Steam  engine  makers 

Steel  mannftctiirers 
Staff  manu&cturers 
Wire  ropo  makers 
Worsted  maHnfhctaiers.    - 

25 

11 
12 

15 

4 

4 
1 

7 

9 

14 

11 

7 

5 

1 

2 

-      3 

4 
4 

45 

3 

1 

50 
40 

804 

^ 

Tons. 
980 

930 
510 

6,239 
156 
4,709 
3,066 
l/)65 

255 

45 

844 

1,050 

1,700 

1,913 

100 

48,186 

■ 

3,680 
380 

Tons. 
9,813 

67,912 

82 

129 

3,547 

812 

24,660 

29,610 

58,640 

156. 
85 
21,898 

88 

3,800 
6,157 

500 
115 

Tons. 
180 

52 

14,600 
277 

5,799 

14 

>— - 

1,530 

4,429 

30 

Tons. 

Small,  unscreened. 

Duff,  dust,  and  small  ooal. 

Small,  round,  and  nuts. 

Small  and  splints. 

Small  coal,  Dm-ham  Collieries. 

Vane  and  Hetton  Collieries. 

Small,  onscreened,  and  stone  coal. 

Small,    duff,    dust,    &c..    Hartley 

CoUieries. 
Splints,  thirds,  South  Durham. 

Steam  coal.  South  Durham. 

Small  ooal,  Weiimouth  and  Uus- 

worth. 
SmaU  coal,  Bavensworth  Colliery. 
Dust,  small  and  unscreened. 

SmaU  and  steam  coal    Seaton  and 

Pensher* 
Unscreened. 
Nuts,  South  Duriiam  Colliery. 

Total  of  Dnrham  - 

148 

70 

116 

894 

— 

70,158 

226,849 

26,911 

— 

Total  number  of  oircnlars  issued 

4,     .  ^      ^    -  returned 


148 
70 


Leaving  the  Coal  for  seyenty-eight  works  to  be  estimated. 


Coal  returned  as  used  for  steam  engines 
„  „  for  other  purposes 

Coke  computed  as  Coal     -         .      - 

Total 
Coal  esHmaied  as  used  by  steam  engines,  not  returned 
„  „  for  other  purpose 


Tons. 

70,158 

226,849 

37,675 

334,682 

51^500 

156,000 


Total  Coal  used  in  tbe  manu&etures  (other  than  Pig  and  Malleable  Ibok)  of  Dubhah  -    545,182 


(6.)  ESSEX 


]>K8CKlPTI01f 

OP  Manuvactusb. 


CiSCULABS. 


No. 
sent 
out 


No. 
re- 
turned. 


^BAM  ENOIBBfl. 


No. 
re- 
turned 
as  in 
use. 


Horse  Power 
returned. 


Nomi- 
nal. 


Indi- 
cated. 


COAI. 


Used 

for  Steam 
les. 


Used 

for  other 
pur- 
poses. 


Coke. 


6 


Description  of  Coal 
Bemarks,  &c. 


k^^cultaral 

makers. 
Irewcra 


hnplemfent 


trick  and  tile  makers 

)iatiller8 
Sngineera  •• 

iime  hamctB 
ialtatera 


21 

76 

68 

1 
29 

2 
68 


isr 

27 

88 

u    1 

7 

I 
32 


10 
10 


98 
31 

90 

70 
74 


-^r 


175 
44 

86 

48 


Tons. 
1,287 


Tons. 
974 


1,311  .      3,159 


1,108 

4,071 

2,994 


6,851 

881 

1,011 

70 


Tons. 
881 

no 

873 

175 

i—    99 


Tons. 


3H  2 


Tanfield,  Newcastle,  and  Yorkahire. 

Welsh  steam,  Hucknall:  Newcastle^ 

Hartley,  Sunderland,  slack  and 

cobbles.       -^ 
Seconds,     nuts,     hard,     Tanneld, 

Hartley,  and  Forthmd. 
Best  coal. 
Hard,  steam,  Newcastle,  Yorkshire 

and  WaUs  End. 
Wdsh  small  coaL 
Cobbles,  small,  aathracite^  andsiJk'i 

stone. 
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OlBOULABS. 

Steam  Enoinks. 

COAU 

DssaapTioK 

OV  MmUFAOTUBB. 

No. 
sent 
out. 

No. 
re- 
turned. 

No. 
re- 
turned 
as  in 
use. 

Horse  Power 
returned. 

Used 
Engines. 

Used 
for  other 
pur- 
poses. 

Core. 

.4^ 

Description  of  Coil  used, 
Bem8rla,&c 

Nomi- 
nal. 

Indi- 
cated. 

Millers 

Printers 
Sawmills 

SOk  mannfactnrers 
'Hff  distillers 

78 

6 
4 

6 
6 

84 

1 
4 

8 
2 

21 

4 

1 
2 

158 

20 

8 
11 

191 
18 

Tons. 
2,670 

898 

50 
348 

Tons. 
425 

10 
44 

Tons. 
65 

151 

Tons. 

Steam,  hard,  small,  household,  Se». 
castle,  Staveley,  and  Dobyiliirt 

Dust,  small,  Newcastle,  isd  Toit. 

shire. 
West  Hartley  and  NewcMk. 

Total  of  Essex      - 

860 

162 

69 

580 

591 

14,919 

20,578 

1,805 

— 

Total  number  of  circulars  issued 

„  „  returned 


360 
162 


Leaying  Coal  for  one  hundred  and  ninety-eight  works  to  be  estimated. 

Coal  returned  as  used  for  steam  engines  .  -  .  . 

„  „  for  other  purposes  -  -  -  - 

Coke  computed  as  Coal  .... 

Total  ..... 

Coal  esHfnated  as  used  by  steam  engines,  not  returned 

„  „  for  other  purposes        -  -  -  - 

Total  Coal  used  in  the  manufactures  of  Essex  ... 


Tons. 
14,919 
20,578 
2,581 

38,078 
12,150 
25,000 

75,828 


(7.)  GLOUCESTEBSHIBE  (not  ] 

indud 

ing  BBISTOL). 

CiRCULABS. 

Steam  Enqinsb. 

Coal. 

Desobiftion 

or  MANirFACTUBB. 

No. 
sent 
out. 

No. 

re-' 

turned. 

No. 
re- 
turned 
as  in 
use. 

Horse  Power 
returned. 

Used 
for  Steam 
Engines. 

Used 
for  other 
pur- 
poses. 

Com. 

Description  of  Coal  used. 
Remarks^  &c. 

Nomi- 
nal. 

Indi- 
cated. 

Agrienhoral  implements    - 

Brewers       -         -         - 

firickmakers 

Engineers 

Iron  masters 

Marble  works 

Bailway  carriage 

Pin  manu&eture 

Woollen  flock 
Silk  throwsters 
Sundry  manuihctures 

2 
2 

15 
5 
3 

21 

10 
20 

1 
2 
2 
2 

2 

28 

10 

1 

12 

72 

81 

— 

Tons. 

180 

200 

500 

1,165 

1,515 

21,586 

3,078 
25 

Tons. 

210 

894 

8,235 

30 
2,896 

725 
220 

Tons. 

5,558 
40 

Tons. 

Welsh  and  Forest  of  Dean. 

PrincipaUy  Forest  of  Dean. 
Cannock  Chase. 

Works  disoontinned. 

Welsh  and  StsflEbidshiie. 

NorchardooaL 

Principally    Forest    of  Deas  nk 

South  Wales. 
Small  steam  coal,  Forest  of  Deaa. 

Do.            do.            do. 
No  repUes. 

Total  of  Gloucestershire 

69 

44 

48 

165 

— 

28,199 

7,710 

5,598 

— 

Total  number  of  circulars  issued 

„  „        returned  -  -         - 

Leaying  the  coal  for  twentj-fiye  works  to  be  estimated. 

CoAj.  returned  as  used  for  steam  engmes  -  - 

„  „  for  other  purposes 

CoKS  computed  as  Coal         ... 

Total 
Ck)AL  estimated  as  used  for  steam  engines 

„  „  for  other  purposes 


69 

44 


ToDiL 

28,199 
7.710 
7,830 


43,739 

iO,3GO 

3^300 


Total  coai  used  in  manufacture  (other  thanPio  and  Malleable  Ibon)  in  Gloucestbrshibe   57,739 
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(8.)  BRISTOL  (aLOUCESTERSHIBE). 


CnOULABS. 

Stbam  Exgines. 

Coal. 

Dbsoription 
OF  ILlndvaci-ure. 

No. 
sent 
out. 

No. 
re- 
turned. 

No. 

re- 
turned 
as  in 

use. 

Horse  Pow^r 
returned. 

Used 
for  Steam 
Sttgines. 

Used 
for  other 
pur- 
poses. 

Coke. 

1 

Description  of  Coal  used; 
Bemarks,  &c. 

Nomi- 
nal. 

Indi- 
cated. 

Anchor  and  chain     - 
BiewcTB        -        - 
Brickmakers 

Cotton  Tiiannfactnrers 

Cement 

Engineers     .        - 

Flax  spinning  .        .        - 

Glass  bottles 

India  robber     ... 

Ironmannfiustnren 

Metal  smelters       - 
Boiling  mills    - 
Steam  milia 
Sugar  refiners  - 

3 

5 

12 

1 

4 
14 

3 

4 

2 

1 
1 

6 

1 
8 
5 

1 
1 
6 

3 
2 

2 

1 

1 
1 

1 
4 

1 
3 
5 

19 

1 
13 

4 
2 

2 
3 

1 

I 

2 

42 

— 

1    1    1    1    1    1    1    1    1       III       III 

Tons. 
250 
407 
8,110 

9,676 

84 

3,008 

1,971 
535 

310 
1,800 

350 

15 

46,551 

Tons. 

540 

1,863 

3,060 

84 
11,578 

9,171 

880 
2,663 
1,740 
1,750 

620 
7,676 

Tons. 

29 
9,641 

218 

1,025 
265 

Tons. 

Wales  and  Gloucestershire. 
Steam,  Rubble,  and  Anthracite. 
Small  brush;    Kingswood,  Easton, 

and  Whitehall  coUeries. 
Welsh  coaL 

ter. 

Brush  and  small  coal. 
Branch  only. 
Small  engine  coal. 
Welsh  and  Gloucester  coal. 
Small  coal,  Easton  colliery. 
Small  coal. 
Welsh  coal. 

Furnace,     mixed,     Duffryn,    and 
Gloucester. 

Total  of  Bristol      - 

58 

32 

99 

1,049 

4^11 

73,067 

41,625 

11,178 

— 

Total  number  of  circulars  issued        ... 
,,  ,,'  returned  -  -        - 

Leaving  the  Coal  for  all  the  other  works  to  be  estimated.* 


53 
32 


Coal  returned  as  used  for  steam  engines         .... 
„  y,  for  other  purposes  -  -  .  - 

Coke  used  computed  as  Coal  ... 

Total  Miscellaneous  Returns  and  Estimates    - 
Coal  estimated  as  used  bj  steam  engines        .... 

„  „  for  other  purposes  .... 


Tons. 
73,067 
41,625 
15,650 

130,342 


Total  coal  used  in  the  manufactures  (other  than  E^a  and  Malleable  Ibon)  of  Bristol         331,390 


*  Personal  applications  were  made  in  the  majority  of  cases,  and  much  information  ftimished  by  gentlemen  intimately  connected  with  the 

trade  and  manufactures  of  the  city. 


<9.)  HERTFORDSHIRE. 


ClRGCLABS. 

Stkam  Enoihbs. 

Ck>AL. 

Dbscrittion 
OF  Manutaotcbk. 

No. 
sent 
out 

Na 
re- 
tuned. 

No. 
re- 
turned 
as  in 
use. 

Horse  Power 
n^tumed. 

Used 
for  Steam 
Engines. 

Used 

for  other 

imr- 

poses. 

COKB. 

1 

Description  of  Coal  used, 
Remarks,  &c. 

Nomi- 
nal. 

Indi- 
cated. 

llfllll 

62 

28 

'    S 
17 

9 

26 
40 

22 

15 

1 
6 

5 

9 
13 

9 
2 

5 
2 

68 
9 

22 
18 

12 

Tons. 
2,698 

« 
89 

50 

Tons. 
1,498 

8,028 

52 
266 

520 
91 

Tons. 

7 

65 

88 
89 

Tons. 
806 

478 

Cobbles,  hard  steam,  Wigan,  Derby, 
Tanfield,  and  Welsh. 

Nuts,  hards,  cobbles,  Derby,  Lei- 
cester, and  Lancashire. 

SmaUcoal. 

Hard,  steam,  Tanfield,  Leicester,  and 
Durham. 

Hard,  smaU,  StaTeley,  and  Taoiield 
Moor. 

Principally  Welsh. 

Wallsend,  Silkstone,  &o.,  water- 
power  priocipftUy  employed. 

3H8 


Digitized  by 


Lioogle 


166 


APPENDIX  TO   THE  lUSFOBT  OF-  OOUMIITTBE  B. 


CiRCULABfl. 

Steam  Bvonnn. 

^' .,    .           Coal.  . 

Desoription 
or  Manufactube. 

No. 
sent 
out 

No. 
re- 
turned. 

No. 
re- 
turned 
as  in 
use. 

Horse  Power 
returned. 

Used 
for  Steam 
Engines. 

Used 
for  other 
pur- 
poses. 

€oxx. 

.^ 

DefleriptumofCodiised, 
Bcaiaiks,&c. 

Nomi- 
nal. 

Indi- 
cated. 

Newspi^jers 

Sawmills        .          -        - 

Silk  Bianufecturer 

8 
8 
3 

4 
8 
2 

1 
8 
8 

2 
58 
59 

— 

Tons. 
8 
400 

827 

Tons. 
10 
48 
49 

Tons. 
8 

Tom. 

Hand  power  genenlfy  employ 
Cobbles,  &c.,  TanfieU,  Babbbgin. 
MertfajrandAbeidare. 

Total 

199 

80 

25 

286 

12 

4,070 

5,657 

152 

784 

Total  number  of  circalars  issued 


199 

80 


„  ,y  returned 

Leaving  the  Coal  for  one  hundred  and  nineteen  works  to  he  estimated. 

Coal  returned  as  used  for  steam  engines  -  •  -  - 

„  „  for  other  purposes  -  -  -  - 

Coke  computed  as  Coal  -  -  - 

Anthracite  -  -  -  -  - 

Total  -  . 

Coal  estimated  as  used  by  steam  engines,  not  returned  .  . 

,^  „  for  other  purposes  -  - 

Total  Coal  used  in  the  manufactures  of  Hertfobdshirb 


Tons. 

4,070 

5,557 

213 

784 

10,624 

^500 
5,150 

20,874 


' 

(10.)  KENT. 

Steam  Engines. 

Coal 

Description 

No. 

Horse  Power 

Used 
for  other 

. 

Description  of  Coal  used, 

No. 
sent 

No. 
re- 

re- 
turned 

returned. 

Used 
fbr  Steam 

Coke. 

1 

jtveiiMi*kv,  ftc. 

out 

turned. 

as  in 
use. 

Nomi- 
nal. 

Indi- 
cated. 

pur- 
poses. 

"1 

.  Tons. 

Tons. 

Tons. 

Tons. 

Baths 

16 

9 

1 

4 

— 

69 

241 

106 

Fnxnace,  gmall,  and  hoosdioU. 

Brass  founders 

13 

6 

6 

34 

— 

814 

332 

76 

— 

North  country  coal,  Blyth,  Ac 

Brewers           -        -        - 

106 

61 

44 

279 

~ 

6,088 

3,176 

1,863 

~~ 

Fumaoe,   house,    steam,  Kevetttt. 

Blyth,    Hartley's,     and  Midbhi 

coals. 
Small,  furnace,  hard,  Nocth  coann. 

Brick  and  tile  makers 

112 

49 

32 

770 

622 

4,894 

88,307 

856 



r»<t 

Tanfield.  and  Seotoh  cod. 

Cement        -            -          - 

6 

2 

3 

68 

85 

1,862 

4,686 

1,272 

— 

Engineers        ... 

28 

14 

24 

228 

868 

8,091 

7,897 

430 

— 

Steam,  foige,  amitfas*,  sni  Xev- 
castle. 

Jam  manufacturers 

2 

1 

— 

— 

— 

— 

25 

97 



Linen        ... 

8 

8 

1 

10 

— 

80 

5 

— 



Steam  coaL 

Maltsters        - 

20 

14 

2 

5 

12 

889 

— 

96 

461 

Principally  Welah  ooaL 

Millers 

64 

23 

12 

90 

136 

2,280 

214 

21 

— 

SmaU,  house,  WaUaend,  and  Nar- 
casUe. 

Sawmills       -         -       - 

8 

8 

7 

24 

47 

528 

164 

78 

— 

Small,  scieeningSy  honae,  Welib,  ud 
Newcastle. 

Printers 

86 

17 

8 

4 

4 

16 

1,427 

18 



House,  Blyth,  and  Wallsend. 

Seed  crushers 

8 

4 

5 

114 

285 

5,195 

176 

— 

— 

Blyth  and  Hartley. 

Total 

422 

211 

140 

1,625 

1,509 

23,721 

56,150 

4,908 

461 

Total  number  of  circulars  issued 

,9  „  returned 


-  422 

-  211 


Leaving  the  Coal  for  two  hundred  and  eleven  works  to  be  estimated. 

Coal  returned  as  used  for  steam  engines  -  -  «  . 

,,  „  for  other  purposes  «  •  •  . 

Coke  used  computed  as  Coal         -  - 

Aktqracite  •  -  •  .  « 

Total  ..... 

Coal  estimated  as  used  by  steam  engines,  not  returned  ... 

9»  „  for  other  purposes  -  •  -        .   * 

Total  Coal  used  in  the  manuBsctures  of  Kent 


Tods, 
23,721 
66,150 

6,872 
461 

87;2M 

£0,000 
50,000 

167,204 
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(IL)  LANCASHIRE  (Liverpool  and  Manchester  not  mduded). 


Dbsgbiption 
OF  Makufaotusb. 


Circulars. 


No. 
sent 
out 


No. 
re- 
turned. 


Stbam  Enoinss. 


No. 

re- 
turned 
as  in 

nse. 


Horse  Power 
returned. 


Coal. 


Nomi- 
nal. 


Indi- 
cated. 


Used 
for  Steam 


Used 
for  other 
pur- 
poses. 


COBIE. 


^ 

^ 


Description  of  Coal  ased^ 
Remarks,  &e. 


j^gricultoral  implements 

Alkali 

Ammonia        -       »  - 

Anvil  makers 

Baize  mannfaotnre    - 

Baths,  &c 

BaiTtes,  &c. 
Beohiing  mannfkctore 
Bedstead  nuumiactare 
Bell  founders 
Blankets 
Bleachers 

Bobbin  mann&ctore 

Bone  grindeiB 

Bolt  makers 

Bottle  numu&ctare  • 

Brass  fonnders 


Brewers 


Brick  makers 


Chain  makers 
Charcoal  mannfiictnre 
Chemists  (mannfiictaring)  - 

Cotton '  maniifiMstnrerB 


Cotton  spinners 


Cotton  printers 

>tton  cloth - 

[)otton  f(m 

[>>tton  waste 

>»pperas,  &e. 

>>anterpane  nkannfkctnre ' 

[>istilleni 

)rain  pipes,  &c    - 

[)rill  mannfkctnrers  - 
>7e-wood  cinders 
^ers 

Sarthenware 
Engineers 


engineer  tools 
'abric  manollustnre 
Inishers    - 
lax  spinner*    - 
lannel  mann&ctore 

ringham  manufacture 
rlass  mann&cture    • 
rieaae  aaannfiietore 
idia-Tubber 
POD  founders 


ron  fl>rj5*5rB 

ron  ship  ballders     - 

Bconet  manofSBUStim 

ime  burners 

linen  manufieustniQ  •* 


12 

4 
2 
1 
2 
21 

2 

1  i 

2  I 
1  • 
6 

29 

20 

4 
28 

5 
84 


100 


100 


5 

2* 

38 

655 


562 


11 
7 
1 

10 
3 

10 
4 

10 

5 

4 
68 

2 
86 


3 
2 
8 
4 
46 

7 
7 

70 


1 
8 
2 
14 
3 


6 
1 
1 
1 
2 
10 

2 

1 
I 
1 
1 
14 

10 
3 

18 
4 

54 


48 


47 


3 

2 

16 

338 


343 


6 
2 
6 
2 
6 

5 
2 

27 

1 
48 


2 
3 

4 
24 


5 

1 

3- 

38 


1 

2 

52 

6 

I 

9 

1 

73 

43 

47 


2 

29 

607 


584 


38 
2 


5 
1 

2 

6 

6 

7 

55 

1 
118 


8 

2 

7 

.23 


6 

58 


22 
15 
10 
13 
255 
15 


2 

36 

898^ 

77 
6 

59 

3 

878 

255 

516 


20 
303 

17,078 


18,798 


538^ 
60 


75 
2 

21 
103 

107 
210 

775J 

4 
2,244 


123 

50 

225 

525 


41 

6 

786 


24 


125 
14 
15 


14 
509 


1,064 
90 


1,651 


58 


148 


24 
438 

40,321 


64,102^ 


880 
240 


Tons. 
595 
14,560 
1,000  i 

643 

3,616 

204 

936 


6 

1,000 

•  42,749 

1,433 

140 

949 

56 

25,024 

12,102 

19,800 


430 
35,083 

522,317 


489,950 


18,451 
2,153 


61 

106 

1,175 

966 


1,784 
960 

194 
4,250 

3,276 

4,497 

42,742 

84 
40,835 


260 

70 

945 

764 


2,464 

1,429 

7,783 

14,023 


12 

919 

36 


3,956 

780 
2,674 


502 


584 


45 

3H  4 


3,940 
10,570 
420 


Tons. 
203 


676 
3,170  I 
710  I 


4  , 

6 

100 

4,547 

638 


553 

13,102 

2,551 

4,579 

38,522 


43 

1,152 

24,672 

24,910 


8,048 


800 


Tons, 


86 


Tons. 


12 


12 

15 

9,190 

29 
1,650 
2,090 

780 
47,884 


359 

142 

657 

1,100 


17,380 

22 
91,532 


1,159 


31,130 


551 


626 


1,427 


2,263 


70 


6,353  I  —  I 


79   — 


Wigan  and  Arley  Mine. 

Slack. 

Burgy. 

Smithy  and  Trencherbone. 

Burgy  and  Wigan. 

Steam  coal  and  coal  from  Durham 
and  Rochdale. 

Slack  from  Pemberton. 

Black  Mine. 

All  hand  labour. 

Slack. 

Burgy. 

Burgy,  Ringley,  Wigan,  Moontain 
A^ne,  and  steam  coal. 

Cannel,  Black  Mine,  and  Trencher- 
bone. 

Bnrgy ;  the  other  two  use  water 
power  only. 

Mountain  Mine,  Black  Mine,  Wigan, 
smithy  and  steam  coal. 

St.  Helen's,  Main  Belph,  Blend,  and 
Yard  Mine. 

Wigan,  Ariey  Mine,  Moxm- 
tarn  Mine,  Artherton  Mine,  Pem- 
berton, Riley,  Black  Mine,  Lanca- 
shire, and  smithy  coals. 

Wigan,  Burgy,  Blend.  Pemberton, 
Black  Mine,  Butterstaffe,  Ariey 
Mine,  Birkenhead,  Lancashire, 
and  steam  coal. 

Burgy,  Wigan,  Trencherbone,  Welsh, 
Rushby  Park,  Mountain  Mine, 
and  steam  coal. 

Arley  Mine,  Little  Delf,  and  slack: 

Burgy. 

Burgy,  St.  Helen's,  Blend,  Wigan, 

Trencherbone. 
Burgy,  Wigan,  Baxenden,  Tyldesley, 
Oldham,  Burnley,  Cannel,  Mars- 
den,  Black  Mine,  Arley,  Butter- 
worth,  Royley,  Bacup,  Townley, 
Mountain  Mine.  ftti>&m  and  smitny 
coal. 
Black  Mine,  Oldham,  Burgy,  Wigan, 
Morley  Mine,  Royley,  Trencher- 
bone, Atherton,  Arley  Mine,  West 
Leigh,  Cannel,  Orrell,  Riley  Mine, 
and  steam  coal. 

Burgy  and  Wifiran. 

Slack. 

Soft  and  steam  coal 

King  coaL 

Burgy.    No  steam  power  employed. 

Steam  coal  from  Haydock  colliery. 

Blend,  St.  Helen's  Main,  Trencher^ 

bone,  and  steam  coal. 
Burgy. 
Burgy. 
Burgy,    Mountain     Mine,     Wigan, 

steam. 
St.  Helen's  Main  delf. 
Burgy,  Oldham,  Wigan,  Moontain 

Mine,  steam,  and*  smithy. 

Arley  Mine,  Bnmley. 
Rochdale. 

Burgy,  Pemberton,  Dukinfield. 
Burgy,    Wigan,    Mountain    Mine, 
steam  coal 

Slack. 

Returned  blank. 

Slack. 

Buigy,   Lignite,  Wigan,   Haydock, 

Rushy    Park,    Bent  Mine,   and 

smithy  coal. 
Furnace  mine  coal. 

Burgy. 
Burgy,  steam. 
Barnsley  engine  coaL 
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1 

ClBCULABS. 

Stbah  Engihes. 

Coal. 

• 

DShCBIFTION 

No. 

Horse  Power 

Used 
for  other 

1 

;S* 

DeserxptiQnofCodiisd, 

OF  Maiycfactujus. 

No. 

sent 

No. 

re-    , 

re-   1 
turned  1 

returned. 

Used 
for  Steam 

COKB. 

T 

Remarks,  &e. 

out. 

turned. 

asin  1 
use.  j 

Nomi- 
nal 

Indi- 
cated. 

Engines. 

pur- 
poses. 

1 

Tons. 

Tons. 

Tons. 

Tons. 

Lock  manufacture 

3 

3 

_ 

— 

— 

— 

278 

— 

— 

Wigan. 

Loom  makers 

3 

2 

2 

25 

25 

— 

— 

— 

— 

Machine  makers 

46 

17 

16 

182 

89 

8,206 

1,004 

~~ 

^~ 

Bnrg^,   Black    Mine,  rteam,  n^ 
snudiy. 

Maltsters 

30 

14 

5 

18 

— 

100 

137 

212 

— 

Wigan,  Loughton,  aod  PreiEtQiL 

Manure  manufacture 

10 

4 

4 

46 

— 

402 

417 

— 

— 

Wigan,  Pemberton. 

Millers      - 

140 

64 

56 

1,077 

827 

32,432 

492 

83 

— 

Cliviger  coal,  Bmgy,  Wigin,8iaa. 

Millwrights       ... 

15 

4 

4 

15 

26 

506 

84 

66 

— 

Marsdencoal. 

Mousselin  de  Laine 

4 

1 

— 

— 

— 

— 

— 

— 

— 

Mordant  manufacture 

5 

3 

— 

— 

— 

— 

160 

— 

— 

Muslin  manufacture 

7 

5 

5 

120 

345 

3,560 

3 

— 

— 

Burgy. 

Nankeen  manufacture 

6 

1 

1 

10 

— 

— 

•  — 

— 

— 

Not  working  in  186Z. 

Naphtha  manufacture 

1 

— 

— 

— 

— 

— 

— 

— 

Newspapers 

50 

20 

12 

441 

18i 

633 

168 

75 

— 

Wigan,  Burgy,  Pembefton. 

Oil  manufacture     - 

3 

3 

5 

58 

600 

5,042 



— 

Cannel  coal. 

Paint  manufacture    - 

3 

2 



— 



•    >— 

12 

— 

... 

Packers     - 

4 

— 

— 

— 

— 

— 

— 

— 

— 

Paper  manufiacturers 

24 

14 

74 

1,132 

804 

45,004 

7,508 

— 

Bwgy,  King,  Lancashiie,  YoAALt, 
Cannel,  steam,  Wigan. 

Pin  manufacture 

2 

I 

2 

35 

— 

969 

559 

^__ 

— 

Pemberton. 

Plate  glass 

4 

4 

26 

934 

2,891 

1        19,871 

154,279 

— 

— 

St  Helen's,  Blend. 

Potters 

5 

1 

«» 



— 

;        — 

260 

— 

— 

Printers    - 

84 

42 

11 

39 

6 

794 

641 

— " 

— 

Great  Mine,  Roger  Mine,  Wipi, 
Bnigy,  Rowley,  steam. 

Quilt  manufiicture     - 

U 

7 

5 

65 

18 

2,004 

32 

— 

— 

Burgy,  Trencherbone. 

Railway  waggons  - 

7 

4 

5 

62 

30 

1          1,775 

391 

400 

— 

Burgy. 

Boiler  makers 

12 

2 

2 

— 

— 

— 

— 

— 

— 

38 

23 

29 

355 

217 

5,566 

409 

""" 

"^ 

Bnrgy,  Wigan,  Ashtan-onda-Lfoe. 
St  Helen's,  Rushy  Piik,  P» 
berton. 

Sheet  manufacture    - 

2 

""■"' 

_» 

„_ 

__ 







.. 

Bhip  builders 

10 

6 

2 

37 

30 

346 

401 

— 

m^ 

Wigan,  smithy. 

Silk  manufacture 

8 

7 

5 

97 

148 

2,313 

180 

— 

— 

Burgy,  Wigan,  Wordey. 

Silk  spinners 
Silk  throwers 

3 

2 

4 

136 

325 

8,060 

770 

— 

— 

Burgy. 

1 

— 

— 

-^ 

-« 

— 

— . 

... 

-» 

Small  ware  manufacture    - 

4 

3 

2 

36 

20 

850 

— 

— . 

— . 

Burgy. 

Smelt  manu&cture 

1 

— 

— 

.... 

— 

— 

— 

— 

— 

Spindle  and  fly  manufacture 

30 

13 

12 

124^ 

101 

3,580 

657 

.... 

— 

Burgy,  Ringley,  Pembertoo,  aaultT 
Hapton  Valley. 

Soap  manufacture  - 

10 

6 

15 

60 

— 

6,570 

20 

— 

— 

Steam  boilers,  &c.    - 

19 

9 

10 

98 

43 

214 

982 

— 

— . 

Pemberton,  Rowley,  Bui;gy,  Wi|n. 

Steel  manu&cture  - 

4 

3 

17 

600 

— 

8,515 

25,432 

— 

— 

Wigan,  Burgy. 

Stoneware    -           -        - 

2 

*— 

— 

.. 

— . 

-.- 

— 

— 

— 

StOTe  range 

6 

2 



«. 

... 

•.. 

28 

""" 

.. 

Stuff  manufacture     - 

2 

2 

1 

5 

8 

267 

— 

— 

Sugar  refiners 

I 

1 

4 

51 

98 

1,000 

4,961 

— 

— 

Burgy  and  cannel. 

Tallow  manufiusture 

24 

8 

6 

23 



879 

132 

-.^ 

— 

Burgy. 

Terra  cotto 

5 

4 

2 

32 



1,512 

960 

•» 

.»  ' 

Burgy,  Mountain  Mine. 

Waaning  machines 

4 

1 

— 



— 

«- 

.^ 

— 

Power  rented. 

6 

2 

2 

15 



""98 

20 

— 



Burgy. 

Weighing  machines 

2 

2 

— 

.^ 

— 

-*~ 

16 

— 

_ 

Wire  drawers 

5 

1 

_ 



— 

— 

60 



... 

St  Helen's. 

Wire  manufacture     - 

4 

3 

36 

563 

970 

31,685 

6,078 

300 



Wigan,  Burgy, 

Woollen  manufacture 

39 

28 

399 

414 

678 

11,715 

2,270 

— 

— 

Burgy,  Wigan,  and  steam  cotL 

Woollen  printers 

8 

5 

6 

65 

8 

2,795 

1,007 

— 

— 

Burgy,  Mountain  Mine,  stean. 
Slack. 

Worsted  manufacture 

4 

4 

4 

81 

200 

1,180 

12 

— 

— 

Worsted  spinners  - 

2 

2 

2 

70 

160 

1,320 

70 

— 

— 

Yam  doublers 

2 

1 

1 

5 

.— 

300 

— 

— 

— 

Shiok. 

Tarn  spinners 

1 

1 

2 

26i 

— 

300 

50 

— 



Blend. 

Zinc  workers 

» 

1 

"*~ 

— 

8 

— 

— 

Total 

2,810 

1,367 

2,633 

51,496 

119,568 

1,585,471 

550,045 

12,558 

— 

Tota] 

[  numl 

)er  of  ( 

sircula 

rs  issue 

d         - 

• 

-    2,S 

no 

» 

» 

TCitit 

tied      - 

- 

-     1,4 

185 

Leaving  the  Coal  from  one  thousand  three  hundred  and  twenty-five  workR  to  be  estimated. 

Tons. 
Coal  returned  as  used  for  steam  engines     ....  -  .  .        1,635,471 

„  „  for  other  purposes         .---...  660^045 

CoKK  used  computed  as  Coal      .....  .  .  20,082 


Total        -        -  -  - 

Coal  estinuUed  as  used  by  steam-engines,  not  returned 
„  9,  for  other  purposes 


2,105,698 
407,500 


Total  Coal  used  in  (he  manufactures  (other  than  Pig  and  Malleable  Ibon)  of  Laivgabhiss        3,667,298 
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02.)  MANCHESTEB. 


Desgriftion 
OF  Hanittactubb, 


CiRGULABS. 


No. 
gent 
oat 


No. 
re- 
turned. 


Agricoltiind       implement 

mannf&ctnrerB. 
Asphftlters 

Axle  Tree  makers     - 
jSandazma      and       corah 

printers. 
Baths  -  -        " 

Bleachers 


Boiler  makers 


Brasfl  fomiders 

Braziers  and  coppersmitliB. 
Breirers 


Brick  makers 
Button  makers 
CaLenderers,    makers    up, 

and  packers. 
Calico  printers 

Canyas  manniactarers 
Gaxpet  mann&ctnrerB 

Chemical  works    - 


Candlewicks 
Cotton  spinners 


Cotton  twino  and  banding  - 

Distillers 
Djers 

Earthenware 
Engineers 


Elastic  web,  &c. 

Fancy  drflls 

Felt  mannfactorers 

Fender  manufacturers 

File  makers 

Filter  manufacturers 

Finishers 

Fire  bricks 

Flax  spinners 

Floor  cloth    - 

Fostian  manufiictnrers 

Gas  apparatus 

Gingham  manufacturers 

Glass  manu&cturers 

Grease  manufacturers 

Gam  makers 

Reald  yam,  &c. 

Iron  Bedsteads 

Iron  Fencing 

Iron  foonders 


Iron  manufacturers 
Iron  and  red  liquor,  &c 
Jacquard  machinery 

lAthe  and  tool 
Lead  merchant    - 
Leather  cloth 
Linen  manufiustorers 
linen  thread 
Blachine  makers 

18488.    Vol  in. 


7 

6 

11 

8 
40 


25 


45 

25 

87 


53 

2 

27 

90 

14 
29 

46 


4 
828 


18 

4 
60 

128 


16 
7 

11 

17 
8 

32 

:5 

3 

67 

20 

25 

22 

16 

10 

6 

6 

3 

32 


5 
3 
3 

5 
6 
5 

20 
7 

55 


3 
5 

7 

4 
19 


14 


29 


13 
46 


14 

2 

18 

66 

7 
18 

33 


2 

248 


Stbam  Enginss. 


No. 

re- 

tnmed 

as  in 

use. 


Horse  Power 
returned. 


Nomi* 
nal. 


Indi- 
cated. 


3 
35 

2 
70 


4 
8 
S 
8 

12 
1 

20 

11 
6 
1 

35 
7 

14 

15 
7 
6 
2 
2 
1 

17 


2 
2 
2 

2 

4 
4 
8 
3 
27 


8 

38 
5 

1 
124 


54 


25. 


2 

18 


5 

8 

28 

647 


55 


768 


40 

20 

1,060 

110 

6 
1,685 


954 


645 


11 
189 


57 

45 

507 

6,178 

1,055 
122 

* 

725 


37,699 


Coal. 


Used 


Used 
for  other 
pur- 
poses. 


COKB. 


2  stills 
115 
2 
10" 


5 
6 

1 
1 
2 

44 

35 
14 

22 

2 

19 

14 


1 
22 


38 
1 
2 

8 
5 
1 

14 
5 

24 


1,454 
70 
90 

186,762 
1,020 


1,795 

10 

8,855 


155 

79 

8 
26 

876 

355 

1,356 

1,266 

9 

929 

1,001 

53 

130 

6 
227 


7d2i 
6 

44 

80 
54 

U 
536 
170 
270 


1,124 

65 
80 


660 

140 

25 

350 

300 


Tons. 
900 

150 
9,096 
1,275 

50 
68,857 


14,372 


6,837 

250 

8,540 


558 
1,979 
5,889 

250,641 

1,090 
8,U2 

86,741 


16,065      1,045,827 


75 
800 
745 


22 

57,128 

221 

45,074 


3,114 

2,212 

960 

209 

591 

29,108 
18,218 
12,126 

24,055 

146 

16,423 

16,979 

734 

4,396 

200 
6,509 


162,163 

30 

2,726 

518 

1,112 

15 

10,706 

8,480 

8,854 


31 


Tens. 
100 

100 

25,385 

65 

140 
27,514 


13,882 


8,011 

489 
8,760 


9,761 

28,891 

79,663 

871 
1,284 

36,866 


3 
28,829 


Tons. 


86 

102,284 

1,599 

21,013 


664 

33 

277 

163 

200 

4,728 

27,882 

2,087 

2 

197 

56 

429 

56,897 

268 

19 

965 

60 

200 

4,919 


9,407 

164 

1,847 

172 
15 
219 
186 
735 
366 


76 

228 

978 
70 


Description  of  Coal  used, 
Heniarks,&c. 


Tons. 


62 
791 

208 


1,962 


24 


2,506 


South  Yoricshire,  engine  coal, 


Burgy. 
Burgy. 

Burgy,    Adlington, 
Orrell. 


Winstanley, 


Burgy,    Leeds,    Oldham,    Benton, 

Lancashire,  Trencherlxme,  Arley, 

and  Yard  Mine  coaL 
Worsley,  Trencherbone,  Lancashire, 

Bardsley,  Astley,  Fendlebury,  and 

Burgy. 
Wigan,  Silkstone,  Yorkshire,  But- 

ham,  coke. 
Smithy,  Burgy,  Oldham,  Silkstone. 
Leeds,    Stanton,    Bretley,   Wigai^ 

Derbyshire,  Moston,  and  Dixon 

Green. 
Burgy. 
Burgy. 
Burgy,    Silkstone,    Clifton,   round 

cmil. 
Burgy,  Arley,  cannel,  "Wigan,  steam 

c^ 
Buigy. 
Wigan,     Femberton,    Burgy,    and 

steam  coal. 
Bulgy,  Clayton,    Oldham,   Astle^^ 

Wigan,   Trenchebone,   Mountam 

coal,    bituminous,   Moston,    and 

Lancaahire. 
Steam  power  hired. 
Burgy,  Mountain  Mine,  Black  Mine, 

Dukinfield,   cannel,  Wigan,  delf, 

Marsden,      Bradford,      Oldham, 

Dunkirk,  South  Yorkshire,  Mes- 

nes,  Worsley,  Tyldesley,  Bainsley, 

smithy  coal. 
No  steam    engines    nor    coal   em* 

ployed. 

Wigan,  Burgy,  Black  Mine. 

Burgy,  Denton,  Ashton,  Moston, 
Oldham,  Black  Mine,  West  Leigh, 
Silkstone,  Foxhole,  smithy  coal. 

Burgy,  Bagworth,  Leicester. 

Cannel,  Femberton. 


Best  house  coal. 

Brewery  coaL 

Bargy. 

Burgy,  Beeston,  Wortley. 

Clifton  Moss,  Burgy. 

No  coal  used  in  manufacture. 

Silkstone,  Wigan,  Burgy. 

Scotch  coal. 

Burgy. 

Burgy,  Blend,  Boofers. 

Burgy,  Wigan, 

Besthoose. 

HaUfiixBed. 

SUkstone,  and  Black  Mine. 

Burgy. 

Moston,  Borgy,  Black  Mine,  Ash- 

ton-under-Lyne,  Manchester,  Old* 

ham. 
Bradford. 
Burgy. 
Buigy,   Clifton,  Fendlebury,   Lan* 

cauiire. 
Wigan  and  Silkstone. 
Burgh,  Westleigh,  Lancashure. 
Bargy. 

Burgy,  Wigan. 
Burgy. 
Hardley  Green,  smithy  coal,  Burgy. 
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C1BOULAB8. 

Stbam  Engines. 

Coal. 

Bbsgriftion 
OF  Maitufaotubb. 

No. 
sent 

No. 
re- 

No. 
re- 
turned 

Horse  ?<^mp.. 
retnmed,-* 

for  Steam 

for  other 

COKB. 

.;s 

Deseriptioa  of  Coal  ued, 
Bemaxks,&c 

out 

turned. 

as  in 
use. 

Nomi- 
nal. 

Indi- 
cated. 

Bngmes. 

pur- 
poses. 

1 

, 

Tons. 

Tons, 

Tons. 

Tons. 

ICacliinery,      band,      and 

18 

9 

7 

65 

— 

14,650 

6,089 

— 

•  — 

House  eoaL 

•tFapping,  &c. 

1 

iHousecoaL 

Marquees,  cart  and  wagon 

7 

3 

— 

— 

— 

— 

6 

•    — 

— 

aheeta. 

1 

Metal  mannfactnrerB       .  > 

6 

6 

46 

1^69 

— 

26,819 

55 

80 

— 

Matting,  &c. 

7 

2 

1 

3 

— 

105 

— 

— 

— 

Burgy. 

Mill  furnishers 

18 

5 

1 

5 



208 

20 

— 

..— 

Wigan. 

Millers 

SO 

18 

21 

444 

100 

14,881 

158 

— 

—  ■ 

Burgy,       ShireoakB,       ToikslnR, 

Mill  makers 

3 

1 

— — 

^_ 

__ 

— _ 

38 

^_ 



Smithy. 

Trencherbone,  Wigan,  Bugy. 

Nankeen,  Jean,  &c. 

20 

7 

3 

54 

90 

1,800 

862 

— 

— 

Needle  manufkcturers 

2 

1 

— 



— 

- 

.— 

— 

— 

Oil  cloth 

18 

9 

2 

U 

— 

222 

197 

— 

— 

Burgy,  Oldham. 

Oil  manufacturers 

8 

1 

^-^ 

— 

— 

— 

30 

— 

— 

Paper  stainers,  &c. 

16 

8 

9 

61 



1,066 

57 

— 

— 

Yorkshire,  Burgy. 

Paper  manufecturers 

31 

17 

90 

1,897 

646 

64,862 

2,131 

— 

— 

Burgy,  Worsley.  • 

Patent  waterproof,  &c. 

9 

5 

7 

750 



10,335 

1,830 

— 

— 

Burgy. 

Plrinters            .   - 

83 

47 

20 

101 

32 

1,210 

245 

— 

— 

Burgy,  Silkstone,  Athertoai,  Peadle- 
ton. 

Print    block    and    stamp 

16 

8 







3 

— 

— 

cutters. 

Ribbon^  galloon 

12 

7 

1 

4 

14 

362 

2 

— 

— 

Burgy. 

Eope,  twine,  Ac.   - 

14 

5 

— ' 

— 

— 

— 

4 

— 

— 

No  ooal  used  in  the  rope  onais- 
faeture. 

Sawmills 

32 

16 

25 

311 

2574 

6,054 

82 

"^ 

" 

Burgy,     Wigan,    Bolton,  Oldliim, 
AsUey,    Bhick    Mine,  Tieiiehff- 
bone. 

Sewing    cotton    manufac- 

19 

14 

29 

550 

1,495 

11,486 

30 

— 

— 

Burgy,  Bradford. 

turers. 

Sewing  machine 

7 

1 

1 

1 



13 

... 

— 

— 

Bui^. 

Screws,  bolts,  and  rivets  '  - 

20 

6 

4 

28 

— 

•     490 

478 

— 

— 

Burgy,    Silkstone,    Wigan,    Arkj 
Mine,  smithy. 

Shirtings,  &e. 

12 

3 

-^ 



— 

— 

— 

— 

— 

No  inrormation. 

Silk  and  worsted  - 

10 

4 

160 

120 

1,670 

— 

— 

— 

Silk,  worsted,  and  cotton  - 

15 

8 

17 

128i 

r         522 

2,876 

763 

— 

— 

Burgy,  Wigan. 

Silk  totoufecturers 

27 

15 

11 

120 

147 

3,150 

778 

■^" 

~~ 

Burgy,   Moston,    Yorkihiie,   We« 

Small  ware 

22 

14 

7 

128 

217 

3,110 

408 

■~" 

■"" 

Moira,  Stayelcy,  Clay  Cpob,  Wo*- 
ley,  Burgy. 

Soap  manufkcturers 

— 

4 

-~ 

— 

-^ 

— 

229 

— 

— 

Burgy. 

Starch  and  gum 

8 

3 

3 

18 

12 

439 

872 

— 

— 

Marland,  Borgy. 

Stove  and  grate     - 

8 

5 

2 

8 

15 

^89 

70 

— 

— 

Burgy,  smithy. 

Stuff,  merino,  and  mousse- 

11 

5 

11 

117 

810 

1,861 

— 

— 

— 

Wigan,  Burgy. 

line  de  laine,  &c. 

Sugar  refiners 

2 

2 

8 

91 

190 

13,800 

— 

— 

— 

Burgy,  Wigan,  Sl  Helen. 

Tallow  chandlers 

11 

6 

2 

10 

~^ 

145 

45 

— 

— 

Wigan,  Burgy,  BfaM^  Mine. 

Tablecovers,  damask 

I 

— . 

... 

— . 

— 

20 

— 

— 

Tin  plate  - 

4 

1 

9 

— 

85 

178 

— 

— 

Burgy. 

Varnish  -            -              - 

4 

3 

28 

50 

550 

349 

— 

— 

Burgy. 

Wadding     and     jeweflers 

1 

1 

12 

20 

300 

600 

— 

— 

cotton. 

Wire  manufecturers 

5 

7 

88 

110 

1,490 

164 

'    — 

— 

Borgy. 

Woollen  cloth 

2 

— 

— 

^ 

— 

— 

— 

— 

No  informaton. 

Vulcanized  Indian  rubber - 

— 

— 

— 

— 

— 



.. 

«~ 

None  returned. 

Worsted  spinners 

3 

2 

80 

320 

2,225 

25 

— 

— 

Bulgy. 

Total      - 

2,138 

1,172 

2,655 

71,134J 

163,992j^ 

2,065,845 

511,911 

6,985 

— 

Total  number  of  circulars  issued 

„  -  returned 


2,138 
1,172 


Leavisg  the  Coal  for  nine  hundred  and  sixty *six  works  to  be  estimated. 

Coal  returned  aa  used  by  steam  engines         ..... 
„  „  for  other  purposes  »  - 

CbKE  used  computed  as  Coal  -  -  -  - 

Total  ..--.- 

Coix  estimated  as  used  by  steam  engines,  not  returned  ... 

„  „  for  other  purposes  -  -  .  .  . 


Tons. 
2,065,345 
511,911 
8,779 

2,586,035 

351,000 
IfSOfiOO 


Total  Coal  used  in  the  manu&ctures  (other  thanf  Pig  and  Malleable  Ieon)  of  Makghesteb    d,857j085 
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:tn 


(la)  LIVEBFOOI.. 


dBGUlABQ, 

Stbax  Bn&inbs. 

Coal. 

Description 

OF  MAHyVAGTUBB* 

No. 
sent 

No. 
re- 

No. 
re- 

Horse  Power 
returned. 

Used 
for  ^team 

Used 
for  other 

COKB. 

•^ 

Description  of  Coal  used, 
Remarks,  &c. 

turned 

' 

out. 

turned. 

as  in 
use. 

Nomi- 
nal. 

Indi- 
cated. 

Engines. 

pur- 
poses. 

.' 

Tc^ns. 

Tons. 

Tons. 

Tons. 

Anchor   nmths  and  ship- 

65 

84 

14 

182 

226 

6,760 

2,898 

— 

— 

Lancashire,    Staffordshire,    Wigan, 

boilden. 

Buigy,  North  Wales,  South  Wales, 

cnIrA 

Alkali  mana&ctnre 

3 

1 

18 

lOO 

130 

.     -  4,592 

58^125 

•  .    • .  1 

«— 

ViULtX. 

Mixture,  coke,  &c. 

Asphalte  mannfactare 

3 

2 

1 

«.     8 



865 

— 

—    ' 

— 

Burgy,  good  coal,  coke,  &c. 

Baths 

8 

6 

1 

6 

— 

.V          ^ 

2,143 

30 

— 

Burgy,  Wigan,  four-foot  coal. 

Bell  foanders 

1 

•'     1 

' 

• . •  "n 

'■' 

■•■  Mr 

*— •'  • 

■  "•  —  » 

-^'' 

Not  in  bnsuiess. 

Bolt  manu&ctDfer 

2 

1 

2 

8 

10 

200 

100 

340 

— 

Burgy. 

Borax  refiner 

2 

1 

3 

10 

15 

2,400 

— 

— 

— 

Burgy. 

Bleachers      -            -        - 

2 

2 

2 

•^ 

6 

179 

58 

•  — »  ' 

•  «— 

lAtherton  and  Kihg.      • 

Blue  numnfiicturcr 

-^ 

•1 

_  - 

• 

— . 

• 

-^ 

50 

'^ 

Gas  coke  for  drying. 

Boiler  and  t^  makers     - 

25 

15 

22 

278 

349 

-    7;»5. 

2;190 

180. 

.-« 

Burgy,  Lancashire,    Sanky    Brook, 

~ 

»> 

' 

Wigan,  steam  coal,  Bainford  five- 
foot,  Tawd  Vale,  Holland,  smiths' 
nuts,  coke. 

Brass  founders 

11 

9 

11 

113 

54 

i,»09f 

1/118 

210 

-^ 

Bwrgy,  steam  ooal,  Wigan,  English, 

, 

engine  slack. 

Brick  makers 

25 

19 

8 

105 

10 

7,958 

10,305 

160 

— . 

Wigan,    Bainford     Main,    HoUand, 

'  '   J 

•;    "■ 

» '    .  • 

Orrell,  Pemberton,  Lindsay  coal, 
Atherton,  steam  coal,  St.  Helen's., 

Brewers          -         .         - 

52 

25 

24 

110^ 

69i 

5,224 

1,467 

Canuel  coal,  Atherton,  steam,  Lan- 
cashire,     Bickenshaw,       Burgy 
Wheston,  Wigan,  Haydock,  Bushy 
Park,  St.  Helen's,  Skelmerdale. 

Qjvns  mannikctcire 

26 

9 

4 

-   -f8- 

140- 

^,804- 

^1 

--    — 

— 

Welsh  coal,  house  coal.  On  one 
firm  uses  engines. 

Calenderers 

1 

8 

— 

— 

^ 

117 

^ 

— 

— 

Burgy. 

Chemists,  maniifactmring  • 

33 

20 
-•- 

34 

326^ 

r  fT 

83 

89,027 

75,273 

— 

— 

Lancashire,  Burgy,  best  engin  coal, 
Wigan,  Mold,  Ruabon,  St.  Helen's. 

Chain  cables 

12 

5^ 

1 

'  30 

~ 

i;ooo 

l,148i 

H) 

— 

Slack.     Only    one    firm    uses     an 

engine. 
Bushy  Park,  South  Holland,  Burgy, 

Disti^ers 

9 

'     7 

9 

316 

12 

4,660 

1,380 

• — 

— 

Wigan. 

Drainpipes       -        -        - 

6 

3 

— 

— 

— 

— 

3 

— 

""• 

facturing. 

Dyers 

20 

10 

2 

25 

25 

460 

196 

~ 

~ 

Welsh,  Atherton,  Orrell,  common 
ooal,  Wigan,  Birkenhead,  gas 
ooke. 

Engineers         -        -        - 

48 

20 

26 

284 

222i 

4,731 

l,789i 

955 

— - 

North  Wales,  main  coal,  Burgy, 
Wigan,  Lancashire,  Pemberton, 
Newcastle,  coke,  smith's  coal 

Glass  bottle  maker 

6 

8 

— 

— 

— 

— 

9,392 

— 

^ 

Glass  manufeeture 

20 

■    7 

— 

•— • 

— 

— 

3,668 

— 

— 

House  coal  and  slack,  Bushy  Park, 
gas  used. 

Glass  plate 

a 

1 

— 

— 

— 

— 

30 

— 

— 

For  domestic  use. 

India-rubber 

6 

4 

3 

114 

240 

2,667 

176J 

— 

— 

Burgy,  Wigan,  King  coal,  Pember- 
ton. 

Iron  fonndeni 

85 

24 

89 

352^ 

414^ 

8,654 

5^939i 

2,30H 

Lancashire,  St.  Helen's,  Wigan, 
Prescot,  Burgy,  bakers  coal,  steam. 
North  Wales,  Ince  Hall,  Bicker- 
staffe,  Wigan,  steam  and  coke. 
Bushy  Park,  Sherrington. 

Machine  makers 

18 

4 

4 

Hi 

4 

349 

52 

"~~ 

— 

Best  coal,  Burgv,  Rainford.  One 
gas-engine  usei 

Millwrights 

6 

4 

3 

13 

12. 

242 

90 

— 

— 

Wigan,  slack,  Ince  Hall  coal. 

Miners            -          -        - 

48 

22 

36 

995 

1,278 

27,497 

885^ 

— 

— 

Burgy,  steam  coal,  St.  Helen's,  Tao. 
cashire,  Skelmersdale  district 
One  windmill  used. 

Mustard  makers    - 

3 

2 

1 

16 

20 

400 

20 

— 

— 

Skelmersdale  colliery. 

on  and  eoldnr  manofbo- 

38 

19 

13 

174 

220 

4,918 

251 

•  — . 

— 

Wigan,  Burgy,  steam  coim,  l4UU»»- 
shire,  Sankey  bank  colliery. 

Printers         -           -        - 

'^ 

23 

1 

18 

96i 

59 

1^61 

107 

Wigan,  steam  coal,  Lancashire, 
Burgy,  Orrell  lumps,  Welsh.  One 
gas-engine  used. 

Saw  millers 

i4 

16 

19 

342 

841 

5,792 

.320i 

— 

— 

Lancashire,  Burgy,  St  Helen's,  en- 
gine slack,  and  a  gas-engine. 

Seed  cmahera 

5 

4, 

5 

85 

226 

4,0«4J 

*- 

"— 

««• 

Lancashire,  Burgy,  Edge  Green, 
steam,  St  Helen's. 

Shipbuilders 

7 

3 

1 

40 

— 

140 

359 

13 

— 

Welsh,  steam,  smith's  coal,  slack. 

Soapboilers      -        -       - 

20 

11 

28 

68 

— 

15,100 

2,934 

— 

— 

Engine  coal,  Burgy,  Skelmersdale 
coUiery,  St.  Helen's,  Wigan, 

Sugar  refiners 

10 

9' 

1 

94 

858 

790 

42,795 

33,960 

Lancashire,  Wigan,  Burgy,  steam, 
Silverdale ;  1,300  tons  imr^«*> 
charcoal. 
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APPEKPIX  TO  TBB  BEPOBT  OF  COMMITTEE  E. 


Dbscriptiok 
ov  Manutaotusb. 


ClRCULJLBB. 


No. 
sent 
out 


No. 

re- 

tamed. 


Stbam  Bnoihbs. 


No. 
re- 
turned 
as  in 
use. 


Hone  Power 
returned. 


Nomi- 
nal. 


Indi- 
cated. 


Coal. 


Used 
for  Steam 
Engines. 


Used 
for  other 
pur- 
poses. 


COKB. 


Description  ot  Coil  ued, 
Renuirksy  &C. 


Turpentine,  &c. 
Waterproofers 
Zinc  manufaetures 


Total  of  Liyerpool  - 


622 


368 


454 


48 

76 


Tons. 
500 

1,170 


5,271J 


4,956i 


255,078} 


Tons. 
889 
31 
12 


184,386} 


Tons. 
2 


4,S51J 


Tons. 


Lancashire,  steam,  Bickentafik 
Coal  tor  domestic  purposes. 
Burgj  from  Leig^  house  oosL 


Total  number  of  circulars  issued 


622 
368 


returned 
Leaving  the  Coal  for  two  hundred  and  fifty-four  works  to  be  estimated. 

CoAj.  returned  as  used  for  steam  engines  -  -  ... 

„  „  for  other  purposes  -  -  .  .  . 

Coke  used  computed  as  Coal       .... 

Total  ..... 

Coal  esHmated  as  used  by  steam-engines,  not  returned  ... 

„  „  for  other  purposes  .... 


Tons. 
255,0781 
184,336| 

6,061 

445,496^ 
97,300 


Total  Coal  used  in  the  manufactures  (other  than  Pia  and  Malleable  Iron)  of  Lftespool       568,747 


a4.)  LEICESTERSHIBE  AND  RUTLAND. 


Cl&CCLABS. 

Steam  Engikss. 

Goal. 

DSSCBIPTION 

No. 

Horse  Power 

Used 
for  other 

1 

Description  of  Coa.  uisd, 

o»  Makufactukk. 

No.' 
sent 

No. 
re- 

re- 
turned 

returned. 

Used 
for  Steam 

COKS. 

Bemailw,&c 

out. 

turned. 

aBin 
use. 

Nomi- 
nal. 

Indi- 
cated. 

Engines. 

pur- 
poses. 

1 

1 

Tons. 

Tons. 

Tons. 

Tons. 

Agricultural  implements   • 

7 

2 

2 

15 

— 

260 

25 

120 

— 

Leicester,  slack,  Wigan. 
Leicester,  Derby,  soft  ooal,  F^tlui 

28 

17 

3 

28 

— 

510 

430 

— 

— 

Langley,  Underwood  Colliery. 

Baths           .           -        . 

4 

2 

1 

— 

— 

370 

«. 

— 

Slack  and  dust. 

Bell  founders 

1 

— 

— 

— 

— 

— 

— 

— 

- 

Bleachers 

2 

2 

4 

70 

— 

2,460 

1,835 

— 

— 

Soft  coal,  Derby.  Ldcealer. 

Bone,  &c.               -           - 

1 

I 

1 

10 

— 

300 

— 

— 

— 

Mixed  slack  and  coaL 

Brass  founders 

7 

2 

2 

7 

— 

144 

— 

128 

— 

Derby,  Swannington  coaL 

Brewers 

28 

16 

8 

83 

1,644 

734 

80 

Leicestershire,     Derbyshire,    bsd. 
soft,   Whitwick,  Ibstoek,  Swia- 
nick. 

Brickmakers 

27 

n 

1 

4 

— 

156 

3,135 

— 

— 

Portland,  soft,  Denby  Hall,  Ship>f 
colliery. 

Cement,  &c. 

1 

1 

— 

— 

— 

— 

— 

— 

— 

No  information. 

Drain  pipes 

3 

2 

— 

— 

— 

.. 

350 

-*. 

— 

Derbyshire  coaL 

Dyers 

15 

7 

6 

49 

— 

2,485 

838 

— 

— 

Derbyshire,  Swannington,  Ibitock, 
Wlutwick. 

Elastic  web,  &c. 

16 

10 

10 

218 

171 

4,803 

■"" 

H 

"~ 

Leicestershire,      Snibstoa,     Coif 
orton,  Ibstock,  Wbitwick,  Baf- 
worth,  Nailston  coUieiics. 

Barthenware 

5 

2 

— 

— 

- 

— 

3,460J 

— 

— 

Slack. 

Engineers 

16 

8 

11 

146 

30 

1,862 

887 

424 

^- 

Hard  steam,  Swannington. 

Glue  manufiLCtnrer 

2 

1 

1 

8 

12 

300 

100 

8S 

— 

Swadlincote. 

Hosiery  manufacturer 

23 

10 

5 

36 

50 

1,352 

85 

•~" 

~ 

Leicestershire,      Shipley     br«K 
Se^l,    Swannington,    Derbr- 

Iron  founder 

6 

2 

2 

10 

^^ 

200 

7 

186 

_ 

Snibstone,  main  coaL 

Lime  burner 

8 

I 

— 

— 

— 

— 

160 

— 

— . 

Leicestershire,  DeibTshire  cosl 

Machine  owners 

8 

4 

2 

13 

— 

86 

5i 

— 

— 

Best  hard. 

Machinists 

7 

4 

3 

5 

— 

162 

69 

— 

— 

Swannington  soft  coal. 

Maltsters 

20 

10 

3 

32 

25 

1,631 

49i 

147* 

— 

Derby,  hard  coaL 

Millers 

87 

13 

4 

92 

— 

1,757 

209 

— 

Derbyshire,  Leicester,  hard,  soA. 

Newspapers 

9 

3 

1 

6 

— 

26 

50 



— 

Snibstone,  slack. 

Printers            -               - 

14 

9 

5 

14i 

— 

640 

101} 



— 

Midland,     Snibstone,     Whitvkk, 
Dwannmgton. 

Bailwar  carriag«  builders  • 
Sawinms 

2 

1 

8 

— 

— 

250 

241) 

-* 

— 

Slack. 

9 

3 

2 

22 

— 

685 

150 

— 

— 

Leicester,  n)stocfc,&e. 
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Dbscuptiok 
or  ICiinjFAoruRB. 


ClKCTJLARS. 


No. 
sent 
oat 


No. 
re- 
turned. 


Stbam  Enginea. 


No. 

pe- 
tamed 
as  in 

ase. 


Hone  Power 
retamed. 


Nomi- 
nal. 


Indi- 
cated. 


Coal. 


Used 
for  Steam 


Used 

fbr  other 

par- 

poses. 


COKS. 


Descriptioii  of  Coal  nsed. 
Remarks,  &c 


Sewing  eotton 
Tallow,  &c. 
Wool  sheet 
Worsted  spinners 

Total  of    Rutland    andl 
Ldcestersliire  -j 


Tons. 

Tons. 

Tons. 

Tons. 

5 

I 

1 

16 



225 





.— 

10 

8 

15 

5 

2 

13 

2 

6 

-- 

109 

33 

12 

674 

— 

— 

20 

741 

913 

12,79S 

H 

— 

83S 

165 

108 

I,«79J 

1,201 

34,089 

18,00lf 

694} 

— 

Leicester  ooaL 

Main  coa]«  mixed,  Elan  HilL 

Wbitwick. 

Derbysbire,  Snibstone,  Ibstock. 


Total  number  of  circulars  issued 


332 
165 


„  „  returned 

Leaving  the  Coal  for  one  hundred  and  sixty-seven  works  to  be  estimated. 

Coal  returned  as  used  for  steam  engines  .... 

„  „  for  other  purposes  .--... 

Coke  used  computed  as  Coal  .... 

Total        -  -  -  -  .  -  . 

Coal  esiimaied  as  used  bj  steam  engines^  not  returned  .... 

„  »,  for  other  purposes  -  .  -  .  .  - 

Total  Coal  used  in  the  manufactures  (other  than  Pio  and  Malleable  1 
Ibok)  of  Leiobstebshibb  and  Rutland  -  -  -  / 


Tons. 
34,089 
13,001} 
1,100|^ 

48,191 
35,000 
13,000 

96,191  . 


0,5.)  LINCOLNSHIRE. 


ClBCUI<AJBS. 

Steam  Engzrbs. 

Coal. 

DBS<miFTIOK 

or  Mancvactitbk. 

No. 
sent 
oat. 

No. 
re- 
tamed. 

No. 
re- 
tamed 
as  in 
ose. 

Horse  Power 
returned. 

Used 
for  Steam 
Engines. 

Used 
for  other 
pup- 
poses. 

COKX. 

-^ 

Description  of  Coal  used, 
Remarks,  &c. 

Nonu- 
nal. 

Indi- 
cated. 

Agricoltural  implements    - 
Brassfoonders 
Brewers  and  maltsters 
Brick  and  tOe        - 
Engioeers,  mecbanical 
Dyers 

50 
10 
49 
41 
28 
25 
7 

28 
7 
21 
27 
10 
10 
2 

13 

12 

11 

5 

11 

1 

2 

88 

140 

48 

27 

289 

6 

5 

156 
82 

49 

Tons. 

1,421 

1,659 

1,895 

187 

1,671 

80 

84 

Tons. 

1,160 

1,844 

841 

5,048 

422 

178 

66 

Tons. 
694 
880 
664 

65 
17 
10 

Tons. 

Hards,  nuts,  cobbles,  and  slack. 
Yorkshire  and  Derbyshire  coais. 
Hard,  malting,  engine,  and  cobbles. 
Nuts,  cobbles,  slack,  and  soft. 
Slack,  nuts,  and  smithy  coaL 
Hard,  main,  seconds,  and  nuts. 
Nuts,  steam,  and  smiths'  coal. 

Total  of  Tiincohisbire  - 

205 

100 

55 

548 

287 

6,397 

9,554 

1,780 

— 

Total  uamber  of  circularB  issued 


-  205 

-  100 


„  „  returned 

Leaving  the  Coal  from  one  hundred  and  five  works  to  be  estimated. 

Coal  returned  as  used  for  steam-engines  -  -  - 

„  „  for  other  purposes  ... 

COKB  used  computed  as  Coal  ... 

Total  .... 

Coal  estimated  as  used  by  steam  engines,  not  returned* 

„  „  for  other  purposes       -  .  -  - 


Tons. 
6,397 
9,554 
2,422 

18,373' 
6,500 
7,150 


Total  Coal  used  in  the  manufactures  (other  than  Fio  and  Malleable  Ibon)  of  Lincolkshibe       32,623 


*  These  estimates  mdude  a  large  number  of  agricoltnral  steam 
mquties  of  a  personal  lutare  haying  been  instituted. 


engines,  maltsters,  &c.  &0.,  to  whom  circalar  forma  were  not  sent,  tpecia] 
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APPENDIX  T^  THE'  S»»OKT  OV  OdsaOTTKBl  B. 

(16.)  MIDDLESEX  (not  including  LOITDON). 


CiSOULA&S. 

Steam  Engines. 

QOAI,. 

DEgCKIPTION 

OP  Manofacturb. 

No. 
sent . 
out. 

No. 
re- 
turned. 

No. 
re- 
turned 
as  in 
use. 

Horse  Power 
returned. 

Used 
for  Steam 
Engines. 

Used 
forother 
pur- 
poses. 

Coke. 

i 

Description  of  Ck»l  used, 
Beniaik8,&c. 

Nomi- 
nal. 

Indi- 
cated. 

Bleachers        ... 
Brewers        -           - 

Brickmake^s 

£ng:meer8 
Millers 

Newspapen: 

Saw  mills        .        -          - 

Seed  crushers 

Soap  manufacturers  - 

3 

48 

42 

10 
25 

7 

I 

2 

t 
24 

15 

3 
9 

3 

a 

1 
2 

6 
20 

9 

3 

7 

1 
2 

2 

1 

60 
140 

105 

60 
123 

2 
46 
60. 
14 

52 
76 

Tons. 
1,440 
2,624 

1,280 

493 
2,812 

8 

356 

1,460 

1,560 

Tons. 
15 
2,419 

M16 

267 
100 

8 

4- 

Tons. 
53 

2,001 

90 
530 

— 

Tons. 
190 

Welsh  and  inland. 

Furaace,  small,  nitte,  DerbyikiR. 

Staffordshire,  and  WaUseni 
Small  and  nuts,   DeAphm  ai 

Welsh  and  Tanfidd. 

Hard,  steam,   nuU,  StETeb,  sad 

LanblOD. 
Hand  power  principallj  emplofBl 
Powell's  Duffiryn  and  sea  coal 

Hard,  rteam,  Bolleriey,  aad  Net. 
,  castle. 

Total  of  Middlesex     - 

144 

60 

67 

600 

248 

12,023 

4,141 

2,«74 

190 

1 

Total  number  of  circulars  iaeaed 
„  „  returned 


144 
60 


Leaving  the  coal  for  eighty-four  works  to  be  estimated. 

Coal  returned  to  used  for  steam  engines  -  '  '     ■  -   --j.      ■ 

„  „  for  other  purposes         -  -  - 

Coke  used  computed  as  Coal 


Tons. 

12,023 

4,141 

3,744 


Total 


Coal  estimated  as  used  by  steam  engines,  not  returned 
„  „  other  purposes 


19,908 

2,000 

i6,S00 


Total  Coal  used  in  the  manufacture  (other  than  Pig  and  MaIleablb  Iron)  of  Midplbsex      38,706 


a7-)  : 

LONDON. 

ClBCULABS. 

Steam  Engines. 

Coal. 

Bescbiption 

No. 

Actual  Horse 

Used 
for  other 

^ 

Description  of  Coal  med, 

OF  Manufactuee. 

No. 
sent 

No. 
re- 

re- 

tnmed 

Power  returned. 

Used 
for  Steam 

OOKB. 

Remarks,  &c 

out 

tuned. 

asm 
use. 

Nomi- 
nal. 

Indi- 
cated. . 

Engines. 

pur- 
pose. 

1 

Tons. 

Tons. 

Tons.. 

Tons. 

Agricultural        implement 

14 

4 

4 

27 

380 

372 

.i— 

.b. 

Haitley,  Tsnfield,  faaid,  st&a,  m 

makers. 

slack. 

9 

7 

8 

156 

4,806 

12,060 

— 

— 

Tanfield  and  Welsh  hard;  s  Ut 
coke  and  charooaL 

Asphalte  makers 

3 

1 

—. 

«.. 



120 

—  • 



Hard,  steam. 

Assayers   -            -            - 

8 

2 

2 

41 

320 

50 

250 

— 

Mcrthyr,  smokeless,  DeAy  hir: 
steam. 

Axletree  makers 

10 

3 

50 

1,977 

41,065 

217,820 

* — 

•— 

Tanfield,  steam  coal.  South  Staf^ii 

Anti-ftietlon  powder   ma^ 

1 

1 

2 

30 

220 

300 

~*. 

.« 

Welsh  and  Hartley. 

chines. 

Benzine  distillers 

8 

6 

6 

38 

100 

2,372 

-^ 



Hard  steam  coal  and  Newc^. 

Baths  and  wash-houses      - 

13 

9 

4 

34              14 

955 

1,644 

2,327 

— 

12  boilers ;  best  Welsh,  sswke^^ 
and  steam. 

Bleachers  -            -           - 

8 

5 

4 

22 

350 

429 

l,OW 

.«». 

Hard  steam  and  smokelsBs. 

Blue  manufiictnrers 

11 

5 

4 

77 

1,000 

75 

— 

Newcastle,  Hartley,  hari  ^^^ 
North  Stafford. 

Brass  founders 

34 

12 

10 

121 

1,618 

2,219 

359 

— 

Staffordshire,      Tanfield,     Wcii 

Elsecar. 
North      country,    Tanfidi    haf- 

steam,  and  coke. 

Boiler  makers 

5 

5 

5 

86 

510 

853 

156 

,^. 

Bone  crushers 

4 

4 

2 

20 

416 

374 

.^ 

^_ 

Welsh  haxd  steam,  Hartky. 

Bottle  makers 

8 

3 

26 

974 

18,000 

132,000 

'   ■  — 

— 

Thick  coal  and  heath  coal^aaLl  ii. 

large. 
Merthyr  steam,  Tanfidd. 

Bolt  and  nut  makers 

6 

3 

3 

60 

650 

882 

523 

, 

Brick  makers 

28 

18 

21 

841 

1 

7,412 

8,944J 

892 

— 

Qascokeforeugiiies.  SteameotLTc- 
field,  Moaley  Main,  Warn,  ^^ 

1 

castle,  Babmgtop,  hard  and  ?»* 
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17,6 


ClBCCLABB. 

Stxam  Bngihss. 

CoAl«^ 

DsscBipnoH 

No. 

Horse  Power 

Used 
for  other 

^ 

Description  of  Coal  used, 

OF  Manutaciitbs. 

No. 
sent 

No. 
re- 

re- 
turned 

retumed. 

Used 
lor  Steam 

Ooxs. 

Bemarks,  &c. 

,  "• 

• 

out. 

turned. 

as  in 
use. 

Nomi- 
nal. 

Indi- 
cated. 

Engines. 

pur- 
poses. 

1 

Tons. 

Tods. 

Tons. 

Tons. 

Brewers    - 

75 

45 

75 

1,056 

17,178 

41,082 

1,549 

— 

Hard    steam,    Welsh,    smokekss, 

Hartley,    HarUch,     patent    fuel, 

shire,  hard. 

Boildere            ... 

U 

6 

12 

367 

2,705 

1,596 

" 

Seaborne,  Dufi&yn,  steam,  Tanfield, 
Cannock  Chase,  Hartley;  gas 
coke  for  engme. 

18 

10 

18 

387 

1,279 

1,214 

242 

Whitworth,  Welsh,  Tanfield,  Walla- 
end  ;  4,017  bushels  of  cmders, 
Duffryn. 

Candle  makers 

18 

10 

26 

128 

3,325 

11,862* 

Tanfield,  Wehdi,  hard,  steam.  Tan- 
field,  Babington,  cannel,  Abetda^ ^, 
steam. 

Chemical  works     - 

30 

14 

26 

«. 

4,296 

23,481 

135 

""" 

Evenwood,  Taidrow,  steam,  Brown- 
hills,  Tanfield,  Seaborne,  Inland, 
hard,  steam,  and  coke. 

Cocoa  makers 

5 

3 

6 

123 

1,611 

77 

""~ 

— 

Dudley,  steam,  Welsh,  hard,  steam, 
Hetton's. 

Coffee  roasten 

9 

3 

1 

5 

20 



255* 

«^ 

Small  coal  and  coke. 

Diving  madune  makers     - 

6 

2 

2 

41             6 

79 

43 

— 

— 

Hard  steam,  Tamfield. 

Colour  works 

6 

6 

14 

209 

2,267 

1,562 

~~" 

— 

Weardale,  Scotch,  hard,  steam, 
Welsh,  Hartley. 

Card  mannfactoreis 

12 

10 

IS 

87 

iMli 

100 

599 

— 

Hard  steam,  Welsh,  Wallsend,  and 

coke. 
Anthracite,      Pelton's,      Wallsend, 

Distillers   ... 

40 

25 

29 

450 

8,291 

12,865* 

428 

__ 

Welsh,  Hartley,  Aberdare,  Derby- 

shire, smokeless,  steam,  Yorkshire, 

Merthyr. 

Engineers        ... 

151 

88 

189 

2,781* 

70,832 

34,733* 

10>490 

— 

Silkstone,   Dufftyn,    Hartley,  Tan- 

afield,  smiths',  hard  steam,  Aller- 

tOD  Moor,  Newcastle,  stone  coal. 

..heather,  thick,    Stanfield,  Walls- 

end,  Langley  hard,  Wigan,  Lei- 
cester,     Merthyr,       Babbmgton, 

, 

Buabon,    hard  smithy,    Porthmd 

hard,  Aberdare,  Northumberland, 

Houses  of  Parliament 

— 

.. 



— 

—  ■ 

— 

1,416 

1,143 

Bwll&,  Merthyr. 

Felt  makecs 

11 

6 

7 

78 

l,813i 

65 

63 

— 

Welsh,  Tanfield,  hard,  steam,  Het- 
ton,  coke. 

Floor  cloth  makers    - 

12 

10 

12 

214 

2,601 

300 

— 

— 

Various,  hard  steam,  Welsh,  Bab- 
bington,  coke. 

Gas  pipe  makers 

8 

6 

3 

66 

610 

640 

— 

— 

Silkstone,  Welsh,  Hartley. 

Glue  makers 

10 

2 

_»_ 





20 

__ 

•  

Silkstone. 

Grease  makers 

17 

2 

1 

1 

-«, 

-». 

12 



Coke  only. 

Glass  makers 

17 

.      14 

12 

256 

136,618 

2,361 

11,571 



Baddesley,  household,  hard  steam. 

Plate-glass  makers     - 

6 

2 

1 

8 

136 

2* 





Welsh,  household. 

Gunpowder  makers 

9 

5 

40 

618 

10,167 

2,184 

— 

— 

Anthracite,  Newcastle,  Welsh  steam, 
sp^&t  coaL 

Eot-water  apparatus  makers 

21 

10 

3 

88 

210 

128 

.  81 

— 

Tanfield,  Welsh,  Wallsend,  smiths'. 

Hydraulic  machine  miners 

8 

4 

7 

60 

736 

188* 

— 

— 

Welsh,  Wallsend,  hard  steam,  Tan- 
field, Hartley. 
Bituminous,  steam,  Yorkshire,  Port 

^ndla-rabber  makers 

30 

IS 

36 

1,020 

10,702 

1,949 

781 

___ 

Pool,  Butterley,  hard,  Clay  Cross, 
Silkstone. 

ron  founders 

37 

19 

24 

227 

2,719 

6,321 

763 

__ 

Stafford,  Hartley,  steam,    Tanfield, 

J 

Walker  Primrose,  hard  steam. 
Willenhall      Bamsley,      Shipley, 

ron  door  makers 

7 

4 

3 

w 

462 

25 

38 

_ 

Tasfield,  Silkstone,  hard  steam. 

:^ime  bomers 

9 

6 

12 

246 

2,023 

47,681 

996 

_ 

Welsh,  Hartley,  Newcastle. 

^ead  maniifincturerB 

.     4 

4 

6 

120 

716 

1,021 

9 

— 

Hard  steam,  Welsh,    inland,  New- 
castle. 
West  Hartley. 

^e^d  pipe  makers 

4 

1 

1 

6 

108 

4 

__ 

__ 

[ethylated  spirit  makers  - 

5 

3 

-. 



«- 





No  coal  used. 

(altsters    «            -            . 

3 

2 

3 

25 

705 

721 

— 

— 

Anthracite,  Welsh,  bard  steam,  hard 
cobbles. 

Oilers     -         -         .        - 

9 

8 

12 

825 

8,507 

26 

223 

"" 

House  coal,  Welsh,  smokeless,  Walls- 
end,  common  engine  coal,  coke ; 
water  power  alsa 

[HI  makers 

6 

2 







40 





Tanfield,  Wallsend,  Silkstone. 

[iUwri^hts      - 

3 

3 

2 

7 

180 

29 





Cannock,  Wallsend. 

aphtha  distillers 

8 

5 

3 

30 

— 

800 

— 

— 

Hard  steam.  Hartley.  Oi^  used  for 
fuel. 

£1      refiners     and     seed 

27 

26 

80 

762  1         164 

15,443 

3,363 

_^ 

..^ 

Eothergill's  Aberdare,  hard    steam. 

crashers. 

Hartley,  Weardale  steam,  Walls- 
.  end,  Yorkshire,  Prince's,  Pearco's, 
WestHolyweU,  Clay  Cross,  Bab 
bington,  Welsh  steam. 

rdnance  store  makers      - 

4 

1 



.» 









tch  and  t«r  makers 

7 

5 

2 

34             1 

356 

188. 

— 

_« 

Smokeless  steam. 

inters           •           -        - 

69 

40 

38 

840 

2«7i 

5,851 

342 

299 

Hartley,  Silkstone,  Welsh,  hard 
steam,  Wallsend,  Cannock  Chase, 
Aberdare,  Welsh  steam,  «moke- 
less,  Duflfryn,  Newcastle,  Deep, 
Wigan  steam. 

314 
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Dbbcription 
OF  Mantttacture. 


Potters 


Paper  stainers 
Bope  makers 

Ship  bnilders 

Ship  smiths 

Printing  machine  makers  • 

Soap  makers     - 


Sugar  refiners 


Sawmills 

Terrapcotta  works 
Telegraph  works 
Tool  makers 
Tube  drawers 
Type  foonders 

Total  of  London 


ClBCULARB. 


No. 
sent 
ont 


No. 
re- 
tamed. 


StSAM  ElfOINES. 


No. 

re- 
turned 
as  in 

use. 


Actual  Horse 
Power  returned. 


Nomi- 
nal 


27 


7 
18 

17 

14 

5 

87 


18 


23 


3 

7 

14 

11 

14 


1,104 


15 

5 

18 

8 

6 

8 

19 

11 
15 


12 


9 
13 

14 


3 
35 


48 


25 


627        979 


297 


46 
211 

221 


Indi- 
cated. 


Coal. 


Used 
for  Steam 
Engines. 


Used 
for  other 
pur- 
poses. 


Coke. 


20 


157 


25 


48 
46 

54 


16 


755 


627 


100 

50 
12  8 


16,780 


618i 


Tons. 
8,754 


1,214 
3,081 

1,844 


862 
1,784 


21,556 

5,621 

250 
600 


Tons. 
22,172 


282 

184 

2,724 


98 
11,029 


11,188 


105 


20 

8 

20 

372 


425,106     624,611 


Tons.    Tons. 
276       — 


851 


68 


871  j     — 


209 


86,756 


1,148 


Description  of  Coal  naed, 
Bemaika,  fto. 


Welsh,  Wylands,  hard  Bteiin,H<!iT. 
well,  Haraey,'Wa]l8eDd,8Ukaoie, 
Mosely  bii^t,  Denbighdure,  it- 
land,  TunstalL 

Hard  steam.  Hartley's. 

Hard  steam,  Hartley's,  Usicj, 
Newcastle,  Clay  Cross. 

Tanfield,  Hartley,  Wtlbeoi 
Stavely's  hard,  Pearee's  WcsL 

Tanfield. 

Hard  steam,  Tsnfidd,  Hsitlej. 

Hartley's,  hard  steam,  Soath  Wi]a, 
steam,  Silkstone,  DoffiTn  Aon, 
Wprian,  Holywell,  smokelen. 

Tanneld,  Hartley,  haxd  ibtn, 
Pearce's  West,  Langley,  Wkii- 
worth,  Welsh,  Holywdl,  SeaVvK, 
Durham,  inland. 

Steam,  Welsh,  Wallaend,  Tufidd. 
Butterl^,  hold  steam,  Neveude 
hard,  Silkstone,  coke. 

No  coal  used. 

LillesihaU  fhnace  coal,  WddL 

Wallsend. 

Derbyshire,  hard  steam. 

Silkstone,  WaDsend,  hsid  tteaa, 
inland. 


Total  number  of  circulars  issued 

„  ,,  returned 


1,104 
627 


Leaving  the  Coal  for  four  hundred  and  seventy-seven  works  to  be  estimated. 

Ck)AL  returned  as  used  for  steam  engines  -  .... 

„  „  for  other  purposes  ...... 

Coke  used  computed  as  Coal  .  .  .  .  . 

Anthsacite  .--.--. 

Total  ..,-.-. 

Coal  estimated  as  used  by  steam  engines,  not  returned  -  -  - 

„  „  for  other  purposes        ------ 


Tons. 

426,106 

624,611 

41,469 

1,143 


1,092,319 
iSSyOOO 
115,000 


Total  Coal  used  in  the  manufactures  (other  than  Fio  and  Malleable  Ibom)  of  London        1,402,319 


(18.)  NORTHUMBERLAND  (not  inoluding  NEWCASTLE). 


CiRCULA&B. 

Steam  Engines. 

Coal. 

Description 

OF  MlNUPACTURE. 

No. 
sent 
out 

No. 
re- 
turned. 

No. 

re- 

turned 

Horse  Power 
returned. 

Used 
for  Steam 
Engines. 

Used 
for  other 
pur- 
poses. 

Coke. 

1 

Description  of  Coal  oed, 
Remarks,  &c 

as  in 
use. 

Nomi- 
nal. 

Indi- 
cated. 

Axle  makers 
Asphalte 

Bone  crushers 

Brewers    -           -           - 

Brick  and  tiles         -     ^  • 

Cement  - 

Copperas        -        -          - 

Dram  pipe 

Barthenware 

File  makers 

Engineers 

Glass  manuihctare 

Iron  founders 

Lime  bnmers 

Lime  manufacturers 

2 
1 
4 
8 
16 
U 
4 
4 
5 
6 
8 
5 
8 
6 
9 

1     I 

1 

1 

1 
8 
9 

8 

8 

4 
1 
4 
6 

2 

1 

6 
6 

8 
5 

18 

I 
6 
6 

2 

IS 

- 

— 

Tons. 
800 

847 
1,172 

1,865 
6,164 

6,206 

820 

1,504 

1,801 

218 

Tons. 
70 

85 

400 
1,276 
4,288 

4,676 
12,084 

6,115 

1,480 

8,750 

12,124 

1,455 

Tons. 

278 

178 

1,782 

174 

1 
Tons. 

Small 
Unscreened. 

Splints. 

Round,  small,  splint,  and  stent 

Etal  Colliery. 

Small,  round,  and  spliiitiL 

Wallbottle,  Ponto|K  aod  Moaofie 

Small  coals. 

Small  and  nuts. 

SmaU  coala,  n/ha^  mad  sceondi 

Small  coals. 
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CiRCUULM. 

SxsAM  Engines. 

Coil. 

Dbsobiption 
OF  Maiotfactube. 

No. 
sent 
out 

No. 
re- 
turned. 

No. 

re- 
turned 
as  in 

use. 

Horse  Power 
returned. 

Used 
for  Steam 
Engines. 

Used 
for  other 
pur- 
poses. 

COKB. 

.^ 

Description  of  Coal  used, 
Bemarks,  &e. 

JJomi- 
nal. 

Indi- 
cated. 

Sawmills 

Seed  cruslwrs 

Stesm-engine  boilers 

Soap  mannfacfcnrers 
Woollen  manufacturers     - 

12 

3 

5 

2 
10 

10 

1 

3 

2 
5 

16 
2 
6 

2 

1 

100 

— 

Tons. 
4,901 

1,005 

795 
270 

Tons. 
11,249 

1,176 

1,565 

112 

260 

Tons. 

Tons. 

Nuts,  dufF,  splints,  Hilda,  Elswick, 

&c. 
Small  steam  coal,  Cramlington  and 

Walker. 
Small     and    smithy,    ScremerstoD 

CoUierj. 
Steam  coal  and  nuts,  West  Hartley, 
Nuts,  small,  &c.,  Howard's  Hartley, 

Total  of  Northumberland  - 

125 

64 

76 

112 

— 

26,368 

62,114 

2,352 

-- 

Total  number  of  circular  issued  -  -    125 

„  „  returned  -         -      64 

Leavicg  the  Coal  for  sixty-one  works  to  be  estimated. 

Coix  returned  as  used  for  steam  engines  •         »      - 

,,  „  for  other  purposes 

Coke  computed  as  Goal        •  •  • 


Coal  estimcUed  as  used  bj  steam  engines,  not  returned 
j9  9,  for  other  purposes 


Tons. 
26,368 
62,114 
3,293 

91,775 
15,500 
45,T50 


Total  Coal  used  in  manufactures  (other  than  Fio  and  Malleable  Iron)  in  Nobthumbebland      153,025 


aa)  NEWCASTLE  (NORTHUMBEBLAND). 


ClBCULARS. 

Stbah  Engines, 

Coal. 

Bbsgrivtion 
OP  Mahutactdbb. 

No 
sent 
out 

No 
re- 
turned. 

No. 
re- 
turned 
as  in 
use. 

Horse  Power 
returned. 

Used 
for  Steam 
Bngines. 

Used 
for  other 
pur- 
poses. 

Coke. 

; 

Desoription  of  Coal  used. 
Bemarks,&o, 

Nomi- 
nal. 

Indi- 
cated.' 

ichor  makers 

ick  and  tile  makers 

ke  makers 

pperas  makers 

g;meerB         -         -         - 

rthenware  manu&ctnrers 

as  makers 

n  foimders 

tite  lead  maniiikctnrers  - 

re  rope  makers     - 

2 

15 

6 

2 

1 
9 
8 
5 

1 
1 

6 
19 
21 

24 
6 
9 

10 
5 
1 

118 
12 

93 
820 
708 

j;aoo 

136 

89 

189 

17 

Tons. 

695 
11,889 
87^87 

17,000 

4,219 

1,158 

3,447 

790 

872 

Tons. 

4,102 

31,716 

702,011 

784 

10,000 

12,567 

21,615 

4,074 

7,196 

89 

Tons. 
83,000 

Tons. 

Small 

Soft,  steam,  Brockwell  main,  small 

Steam. 

Best,  steam,  small 

Steam,  small.  Walker  small 

Steam,  small. 

Small  and  nuts. 

Steam,  gas  coal 

Total  for  Newcastle     - 

130 

50 

101 

lao 

2,702 

77,067 

794,154 

33,000 

— 

Total  number  of  circulars  issued 

„  „  returned 

Leaving  the  Coal  for  eighty  works  to  be  estimated. 

Coax  returned  as  used  for  steam  engines       .  •  . 

y,  „  for  other  purposes 

Coke  used  computed  as  Coal 
Anthbaoite  •  •  • 

Total 
Coax  estimated  as  used  by  steam  engines,  not  returned 
y^  „  for  other  purposes 


-  130 

-  50 


Tons. 

77,057 
794^154 

44^000 


915,211 
56,750 
65,500 


Total  Coal  tt8e4  ^  ^^^  manu&ctures  (other  than  Pio  and  Malleable  Ibon)  of  Newcastle  -    1,037,461 


X8463.     VoU  in. 


3K 
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(20.)  NOTTINGHAHSHIIIE. 


DESGBIPnON 

ov  Manutaotube. 


Circulars. 


No. 
sent 
out 


No. 
re- 
turned. 


Steam  Engines. 


No. 
re- 
turned 
as  in 
use. 


Horse  Power 
returned. 


Nomi- 
naL 


Indi- 
cated. 


Ck>AL. 


Used 
for  Steam 
Engines 


Used 
for  other 

pur- 
poses. 


Ck>KE. 


Description  of  Coal  uaed, 
Remarks,  &c. 


Agricultural        implement 

manufacturer. 
Baths 
Bleachers        ... 

Bobbin  manufiusturer 
Bone  crushers 
Brass  founders 
Brewers      -  -  - 

Brick  maker     -       -       . 

Cotton  donblers 

Cotton  spinners 
Dyers     '     - 

Elastic  web  manufacture   - 
neers        -         -        - 


Glue  manufacture 

Hoeiery  manufacturers 

Iron  founders 

Lace  thread  manufacture 

liime  burners 

Machinists 

Maltsters        -         -    - 

Millers 

Newspapers 

Paper  manu&cture    - 
Printers 

Saw  mills 

Silk  manu&cture 

Tallow 

Total  for  Nottinghamshire 


4 
16 

16 

2 

18 

26 

63 

9 

6 
10 

6 
21 

1 
36 
12 

7 
11 
21 
32 
37 

8 

6 
16 

10 
2 

6 


410 


2 
11 

8 

1 

2 

16 

28 


2 

4 

4 

12 

1 

28 

7 

3 

2 

9 

18 

14 

6 

3 
10 

4 
2 
3 


214 


1 
84 

6 

2 

1 

12 


15 

2 

8 

1 

15 

1 

15 

6 

4 

2 
5 

10 
5 

3 
2 

11 

6 


178 


31 

4 
203 

60 

48 

8 

74i 

110 

318 

60 

89 

25 

367i 

20 
177 
42J 
64 

28 

15 

243 

26 

48 
14 

138 
90 


^,253^ 


45 

109 

50 

12 
64 

455 

150 
53 
-  36 
35^ 


163 
18 
16 

36 

248 
25 

40 


24 

165 


1,744J 


Tons. 
561 

260 
13,227 

6,153 

1,050 

150 

2,152 

1,051 

7,412 

1,716 
962 
'480 

4,881 

930 
4,044^ 

698 
1,112 

580 

120 

5,414 

279 

1,800 
311 

2,680 
2,l6l 


60,284| 


Tons. 
278 

35 
3,778 

97 

184 

200 

1,777 

11,812 

529 

2,995 

356 

312 

662 

446 

65 

1,790 

106 

161 

54 

54 

41 

620 
10 
46 


Tons. 
100 


2 
50 


26,403 


-12 


Tons. 


Smithy,  slack.  Cinder  Hill 


12 
6,473 
1,011 


7,660 


Cobbles. 

Slack,  cobbles,  Pinzton,  BsMn^- 

ton. 
Slack,  Pinxton. 
Hard  coal. 
Shipley,  Hucknall. 
Slack,  cobbles,  Derby,  soft,  hard. 

Shipley. 
Hard,  soft,  Derbyshire,  Cmder  Bl 

&c. 
Hard,  slack,  cobbles,  Pinxton,  Bst* 

terly. 
Hard,  cobbles. 

Pinzton,  nuts,  soft,  slack,  htrd. 
Screened,  slack. 
<   Smiths,  cobbles,  slack,  Derbj,  Fiii- 

ton. 
Soft  coal  and  cobbles. 
Cobbles  and  slack. 
Slack,  cobbles,  Knztoo. 
Pmxton,  slack,  cobbles. 
Hard  coal. 
Slack. 

Hard,  steam,  and  Pinxton. 
Slack,  hard,  Shireoaks,  Babbbftoo. 
Hard,  Derby  and  Notts,  Oiy  Cross 

Pinzton. 
Hard,  Shireoaks,  Pinxtoo,  slack. 
Eastwood,       Wataall,     LugtoiL 

cobbles. 
Portland,  Bntterley,  slaek. 
Hard,  soft.  Cinder  Hill,  Bsi>biD;t'C 
Derbyshire,  soft  and  haid. 


Total  number  of  circulars  issued 

„  ,,  returned 


410 
214 


Leaying  the  Coal  for  one  hundred  and  ninety-six  works  to  be  estimated. 

Coal  returned  as  used  for  steam  engines         ....... 

„  „  for  other  purposes  -  -  .  .  . 

Coke  used  computed  at  Coal  ...... 

Total  ...  .  -  ... 

Coal  estimated  as  used  hj  steam  engines^  not  returned  .  .  .  .  . 

„  „  for  other  purposes  .  .  .  .  . 

Total  Coal  used  in  the  manufactures  (other  than  Pig  and  Malleable  ) 
Iron)  of  Nottinghamshibb         ...  .  .  -  j 


Tdns. 
60,284 
26,403 
10,734 

97,421 
45,000 

i9,6oo 
162,021 


(2L)  SHBOPSHIRE. 


CiROULABS. 

Stram  Engines.  ' 

Coal. 

DSSORTPTZOH 

OV  Makufaotubb. 

No. 
sent 
out 

No. 
re- 
turned,. 

^No. 
re- 
turned 

as  in 

use. 

Horse  Power 
returned. 

Used 
for  Steam 

Used 
for  other 
pur- 
poses. 

COXE. 

•1 

Description  of  Coal  »ed, 
Remariis,&e. 

Nomi- 
'nal. 

Indi- 
cated. 

Agricultural       implement 

makers 
Brass  founders 
BrewoB 

Brick  and  tile  makers 
Boiler  makers 

12 

6 

9 

46 

1 

6 

2 

4 

15 

4 

2 

1 
5 

7 

8 

30 

18 

4 

6 

29 

Tons. 

440 

208 
180 
833 

Tons. 
114 

328 

ISO 

5^66 

Tons. 
97 

60 

Tons. 

Stafibrdshire,  waH  and  bench. 

Lancaster  wan,  bench. 

Yard  nuts. 

New  mine,  solpfanr. 
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CIRCUI.AK8* . 

Stbam  Engines. 

Coal. 

Descbiption 
OF  Manufaotobb. 

No. 

No. 

No. 

re- 
turned 
as  in 

use. 

Horse  Power 

Used 
for  Steam 
Engines. 

Used 
for  other 
pur- 
poses. 

Coke. 

1" 

Description  of  Coal  used, 
Beniarks,  &c. 

sent       re- 
out    turned. 

Nomi- 
nal. 

Indi- 
cated. 

■     I     1     1          1     1     1     1     1     1     1     1 

2 
3 

1 
5 
9 
7 
37 
63 

7 
1 
7 
5 

2 
13 
14 

2 

1 
3 

I 
2 
3 
I 

I 
I 
2 

1 

2 

14 
45 

7 
6 

7 

11 

35 

10 

25 

9 

18 
8* 

Tons. 

800 
100 
600 
118 
116 
20 
55 

10 

230 

Tons. 

~95 
120 

4,474 
133 

15 

To 

Tons. 

407 
10 

Tons. 

Slack. 

Engine  slack. 

Slack. 

Shropshire,  Cannock  Chase  deep. 

Various. 

North  Wales,  lime  coaL 

Lilleshall,      Staffordshire,     Welsh, 

Wigan. 
Shropshire. 

Lancashirei  WelsK 

Total 

220 

70 

26 

135 

157  J 

3,120 

10,686 

574 

— 

Total  number  of  circulars  issued 


220 
70 


„  returned 

Leaving  the  Coal  for  one  hundred  and  fifty  works  to  be  estimated. 

Coal  returned  as  used  for  steam  engines  ..... 

„  „  for  other  purposes  .... 

Coke  used  computed  as  Coal  ... 

Total  .,-.... 

Coal  estimated  as  used  by  steam  engines,  not  returned  -  -  - 

„  „  for  other  purposes        .  -  -  .  - 


Tons. 
3,210 
10,685 
804 

14,699 
6,000 
6,Ji50 


Total  Coal  used  in  the  manufactures  (other  than  Pig  and  Malleable  Ibon)  of  Shropshire         27,149 


(220  STAFFORDSHIRE  (BIRMINGHAM  and  STAFFORDSHIRE  POTTERIES 

not  included). 


CiSCULAKS. 

Steam  Engines. 

Coal. 

DsscBimoK 

OF  MAinirACTUBE. 

No. 

sent 

.  out. 

No. 
re- 
turned 

No. 
re- 
turned 
as  in 
use. 

Horse  Power 
returned. 

Used 
for  Steam 
Engines. 

Used 
for  other 
pur- 
pose. 

Coke. 

1 

Description  of  Coal  used, 
Bcmarks,  &c. 

Nomi- 
nal. 

Indi- 
cated. 

Lgricultural        implement 

makers. 
Lir  pipe  makers 
dum  manufacturer 

jichor  manufacturers 

jivil  manufacture 

rmour  plate 

.rtist's  palette  maker 

.xletree  manufacturers     - 

lack  band  manu&cturers  - 

aths,  public 

eer  machine  manufacturers 

ellows  manufacturers 

olt  manufacturers 

oiler  plate  makers 

ottle  maker 

ox  iron  makers 

rass  founders 

rewers    -            -           ^ 

rick  and  tile  makers 

mdle  makers 
ish  box  makers 
!ment  nmkers 
lain  makers 

»ch  smiths 
Ksk  founders 

14 

2 

1 

1 
11 

1 

1 

I 
15 

2 

7 

3 

6 
34 

6 

1 

3 
81 

68 

61 

3 

2 

9 
52 
13 

6 
5  1 

7 

1 

1 
1 
4 

1 

1 
.  7 

4 
1 
2 

11 
1 
1 
3 

49 

47 
37 

1 

1 
4 
18 
8 
3 
1 

3 

2 

1 

1 
5 
1 

I 
48 

1 

10 
3 

3 

.  27 

82 
54 

1 

5 

10 
6 
2 
1- 

19 

15 

7 

106 

10 

1,209 

83 
120 

6 
209 

1,090 

859 

1 

101 
69 
80 

4 

u 

27 

12 
18 

150 

5 
16 

80 

36 
310 

207 

475 

22 
12 
16 

Tons. 
426 

150 
1,800 

900 
2,591 

150 

14,989^ 
140 

3,122 

789 

1,364 
8,433 

37,556 

43,217 

44 

2,680 

1,561 

2,327 

450 

Tons. 
609 

90 

2,208 

877 
97,315 

40 

1,200 

21 

4,012 

13,710 

3,720 

376 

6,378 

46,261 

47,713 

25 

952 

2,262 

5,824 

60 

Tons. 

300 

1,849 
167 

400 

Tons. 

Wyley,  slack. 

Thick. 

Slack. 

South  Staffordshire,  slack. 

Slack,  coke. 

Bottom  coal. 

Slack  and  coal. 
New  Mine,  slack. 

Slack. 

Cockshead,  hard. 

Cannock  Chase. 

New  Mine,  slack,  coke. 

Rowley,  Bloxwich. 

Thick  and  slack. 

Welsh,  slack. 

New  Mine,  Durham  Thick,   Staf- 
fordshire, Deep,  Cannock,  hard, 
slack. 

Great  Row,  cannel,  soft,  liowhurst, 
Hozhead,     Thick,     Derbyshire, 
Newhall,  Bretby,  New  Mine. 

Bamsley,  deep.  Thick,  Blackband, 
New  Moor,  fire  clay  coal,  yard, 
rough. 

Slack. 

Rough,  slack. 

Derbyshire,  Thick,  New  Mine. 

Thick,  slack. 

Thick,  furnace,  slack. 

Staffordshire,  New  Mine,  slack. 

49/.  11«.  Sid.  expended  in  coal. 
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OF  Makufacturk. 


ClHCtTLABg. 


No. 
sent 
oat 


No. 
re- 
turned, 


Stbah  Engikbs. 


No. 

re- 

tnmed 

as  in 

use.. 


Horse  Power 
Tetarned. 


Nomi- 
nal. 


Indi- 
cated. 


Coal. 


Used 
for  Steam 
Engrines. 


Used 
for  other 
pur- 
poses. 


Coke. 


I 

-5 


Description  of  Coal  ued, 
Remaikfly&c. 


Color  mann&ctiuers 

Copper  smelters    - 

Cotton  spinners 

Currycomb  manu&cturers  - 

Distillers 

Drain  pipe  manufacturers  - 

Dyers 

Engineers 

Ed||e  tool  manufkotnrers    • 
Electro-plate  company 
Me  cutters 

Fireproof  safe  makers 
Frying  pan  makers 
Gas  fitting  loanufiicturers  • 
Grease  manuiractarers 
Gridiron  makers 
Gun  makers 
Hammer  makers  - 
Hinge  makers 
Hook  makers 
Hot-vater  apparatus 
Iron  founders 


Iron  boat  builders 

Iron  hurdle  manufacturers 

If  jn    and  tin-plate  manu< 

factuxers. 
Iron  and  tin-plate  workers 
Lathe  makers 
lame  bumeis 

Machinists       ... 
Maltsters 

Manure  manufacturers 

MiU  makers 

Millwright 

Nut  manufacturers 

Paper  makers 

Printers 

Pump  makers 

Bailway  furniture  makers  « 

Saw  mills 

Screw  manu&cturers 

Spade  makers 

Spring  makers 

SUk  manufacturers 

Steam  engine  boiler  makers 

Steam  saw  mills    - 

Steel  manu&ctnre 

Tin-plate  manu&cturers    - 

Tool  makers 

Wire  manufacturers 

Wench  manu&cturers 

Total  of  Staffordshire      - 


18 

2 

3 

14 
27 
67 

5 

1 

21 

12 

7 
7 
8 
9 
5 
8 
2 
2 
62 


3 

8 
22 

19 

3 

25 

9 

110 

5 
7 
6 
5 
5 
6 
7 
9 
6 
6 
7 
4 
36 
18 
2 
7 
5 
5 
4 
1 


1,052 


11 


3 

4 

2 

2 

14 

29 

4 

1 
18 


27 


2 
8 

7 

2 
1 
9 
3 
43 


4 
3 

5 
3 
5 
1 
1 
25 
11 
2 
2 
2 
1 
1 


492 


1 

3 

48 

16 
1 


50 


2 

2 

22 


14 
2 


10 
3 
6 

2 

18 

18 

2 

1 
2 

1 


360 


20 

1,9 

737 

391 
8 


19 

18 

2 
31 


1,077 


4 
242^ 


12 

3 

76 

6 


753 


8 

11 

531 

10 


722 

12 

805 

8 


47 

3 

13 

60 

16 


74 
73| 

10 


303 
2 


2J 


183 

37 

8 

18 

99 

128 

32 

26 


387 
25 
96 

45 
116 
104 

45 

10 


532 


7,903 


4,841 


Tons. 


Tons. 
856 


Tons. 


Tons. 


7,248 

800 

392 

18,049 

1,000 


180 

488 

33 
1,290 

180 


820 

06 

•    48 

1,224 

1,359 

17,615 

21,311 
250 
984 

264 

62 
200 

77 
450 

10 

58 


657 
111 

321 


11,392 


62 

617 

16,836 

350 


46,101 


266 

5 

36,086 

668 


50 


6 
1,050 


500 

800 

3,000 

200 


20,970 

34 

2,817 

2,620 
91 
30 


787 


40 


7,308 
78 


2 


7,430 

1,040 

360 

832 
3,022 
3,173 

470 
1,000 

455 

160 


37,710 

30 

6 

832 

93 


70 


10 
60 


12 

2,000 

1,095 

5 


211,834 


438,007 


5,784 


Moss,   Wolly   Lane,  Grot  Bo?, 
thick,  yard. 

Cannel,  slack. 

Thick,  slack. 

Slack. 

Staffordshire,  hard,  slack. 

Slack,  cobbles, 

Cannock  Chase,  Thick,  haid,  Sn 

Mine,  Bowhorst. 
Slack. 

Rough,  slack. 
Hard,  heather,  bottom,  Tlnek,  Hev 

Mine,  brown. 
Cannock  Chase,  Kibbles,  dacL 

New  Mine,  slack. 

Sbick. 

New  Mine,  Slack. 

Slack. 

SUck. 

Thick,  coal,  slack. 


Cannock  Chase,  Deem  iblloi, 
Brayhills,  Tfaid^  BovhDiit,lBr!, 
heaUier,  New  Mine,  moo,  Sodk 
Staffordshire. 

New  Mine,  shusk. 

Slack. 

New  Mine,  Thick,  slack. 

Staffordshire,  Thick. 

Slack. 

Best  coal,  slack.' 

Cannock,  Staffordshire,  New  Miae, 

Browidulla. 
Slack. 
Slack. 
Moss  and  ash  slack. 

Warwickshire,  slacL 
Hard,  common. 

New  Mine,  Bolton,  fire  feet 

Hard,  slack,  water  pover. 

Thick,  slack. 

Slack. 

Slack. 

Slack. 

Slack,  Thick,  best 

Slack, 

New  Mine. 

Slack. 

Selsall,  cool,  slack. 


Totfd  number  of  circulars  Issued 

„  „  •  returned 


1,052 
492 


Leaving  the  Coal  for  five  hundred  and  sixty  "works  to  be  estimated. 

Coal  returned  as  used  for  steam  engines         ....... 

„  „  for  other  purposes  .  .  .  - 

Coke  used  computed  as  Coal       -  .  -  .  -  . 

Total  ...-.-.. 

Coal  estimated  as  used  by  steam  engines,  not  returned  .... 

„  „  for  other  purposes  -  -  .  .  .  . 

Total  Coal  used  in  the  manufactures  (other  than  Pig  or  Malleable  Ikon,  Glass,  1 
Chemical  Manufactures,  Potteries,  and  Smelters*)  of  Staffordshire         -  j 


TODS. 

211,834 

438,007 

9,254 

659,095 

5^5,000 

1,315,345 


*  See  Coal  used  in  Iron  Maitufactttbes,  Glass  Makers,  Chshistb,  Fotthbs,  and  Shelters  Id  their  separate  Tables. 
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(23.)  STAFFOBDSHIRE  POTTEBIES. 

CmCULABS. 

Stbajc  Ekoines. 

Coix. 

• 

Districts. 

No. 

Horse  Power 

1 

Description  of  Coal  usedy 

No. 

No. 

re- 

returned. 

Used 

Used 

Bemarks,  &c. 

Bent 

re- 

turned 

for  Steam 

for  other 

Coke. 

S 

ont. 

turned. 

as  in 
use. 

Nomi- . 
naL 

Indi- 
cated. 

Engines. 

Purposes. 

1 

Tons. 

Tons. 

Tons. 

Tons. 

Hanley       •           .        - 

50 

31 

10 

134 

98 

6,003 

76,594 

Hardmine,  Kowhurst,  Cockshead, 
Ash,  Great  How,  Knowles,  Ban- 
bury, Holly  Lane,  Norton,  Bow- 
ling Alley,  Ash,  Bullhnrst,  Bum- 
wood,  Great  Bow,  Cannel  Bow. 

TunstaU 

20 

17 

8 

205 

128 

6,906 

63,589 

— 

*— 

Hurst,  Wrigley,  Peacock,  Twist, 
potters'  coal. 

Longton       -       - 

68 

86 

3 

65 

1,822 

64,866 

" 

Birches,  Hardmine,  Cockshead,  Ash, 
Yard,  Great  Row,  Rowhurst,  Moss, 
North  Stafibrdshire. 

Penton 

13 

11 

10 

75 

174 

15,297 

52,861 

— 

— 

Great  Bow,  Enowles,  Cockshead, 
Birchells,  Moss,  Ash,  potters*  coal. 

Bnrslem        -           -       - 

55 

23 

19 

263 

155 

12,691 

92,199 

Great  Bow,  Bnmwood,  North  Staf- 
fordshire, Winghay,  Derbyshire, 
Chalks,  Cannel  Bow. 

Stoke-on-Trent 

12 

10 

7 

61 

72 

2,050 

80,726 

— 

— 

Moss,  Yard,  Great  Bow,  North 
Staffordshire,  Ash. 

Various  Towns 

11 

10 

13 

179 

9,829 

22,457 

Warwickshire,  Thick  Heather,  New 
Mine,  Bowhurst,  Peacock,  Cocks- 
head, Barry  Mine. 

Total  of  Staffi>rdBliire\ 
Potteries      -        -J 

229 

138 

70 

1,071 

528 

54,097 

454,693 

— 

— 

229 
138 


Total  number  of  circulars  issued 

.,  „  returned 

Leaving  the  Coal  for  ninetj-ono  works  to  be  estimated. 

Coax,  returned  as  used  for  steam  engines         ---..- 
„  „  for  other  purposes  -  -  .  .  . 

Coke  used  computed  as  Coal  •  .  -  -  . 

Total  -  -  -  ... 

Coal  estimated  as  used  by  steam  engines,  not  returned  ... 

„  „   .  for  other  purposes  -  - 

Total  Coal  used  in  the  Staffordshibe  Potteries  for  pottery  alone 


Tons. 

54,097 

454,693 


508,790 
21,000 
2J!,y300 

560,090 


(24.)  BIRMINGHAU;. 


Statement  of  Steam  Engines,  Boilers,  and  Furnaces  in  the  various  Wards  within  the  Borough  of 

BIRMINGHAM.* 


Name  of  Ward. 

] 

Eorse  power 

of  Engines. 

Boilers. 

Casting  or 
Smelting 
Furnaces. 

Muffles. 

Drying 
Stoves. 

Rateable 
Value, 

No. 

H.P.t 

No. 

L.P4 

A 

AB  Saints 

83 

245 

9 

224 

44 

72 

22 

23 

6,593 

Xiadywood     - 

98 

1,208 

21 

728 

186 

131 

59 

24 

17,170 

Hampton     - 

37 

324 

4 

225 

46 

87 

23 

37 

5,921 

St-  George's 

59 

707 

15 

430 

88 

C3 

58 

44 

8,328 

Dnddeston           and 

75 

860 

23 

693 

120 

93 

55 

53 

10,980 

Kechells. 

St.  Mary's      - 

84 

274 

2 

42 

40 

61 

28 

28 

3,395 

St.  Peter's      - 

44 

469 

5 

286 

60 

50 

46 

23 

5,582 

St.  Martin's   • 

47 

447 

2 

103 

52 

22 

14 

20 

5,003 

Market  HaU 

14 

81 

— 

— 

15 

29 

2 

— 

1,954 

I>eTitend  and  Bordesley 

84 

901 

8 

313 

101 

225 

54 

102 

13,081 

Sdgbaston 

1 

50 

— 

— '. 

1 

— 

— 

173 

St.  Thomas' 

55 

643 

6 

132 

64 

82 

22 

30 

7,283 

St.  Pfcnl's      - 

45 

414 

4 

111 

53 

98 

27 

17 

6,874 

Grand  Total 

625 

6,623 

99 

3,287 

820 

1,013 

410 

401 

£92,337 

High-pressure  engines 
Low-pressure  engines    * 

Total  of  engines 


625 
99 


724 


Horse-power  H.  P.     • 
Horse-power  L.  P.    - 

Total  Horse-power 


-  6,623 
.     3,287 

-  9,910 


*  Supplied  by  the  engineer  of  the  borough:—* 
In  eighteen  brass-fomidiy  establishments  in  Birmingham  they  used,  of  coal  -  -    19,414  tons. 

of  coke  -  -      1,200    „ 

•f  H.  P.  high-pressure.  J  L.  P.  low-piessure. 
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(25.)  SUEREY. 


ClBGTJI«ABS. 

^TKAM  EkOINES. 

Coal. 

DEgOEIPnON 

No. 

Horse  Power 

Used 

for  other 

Pur- 

1 

Description  of  Cosl  used, 

or  Mahufaoiube. 

No. 
sent 

No. 
re- 

re- 
turned 

returned. 

Used 
for  Steam 

Coke. 

Bemazksy&c. 

' 

out 

turned. 

as  in 

Nomi- 

Indi- 

Engines. 

K 

use. 

nal. 

cated. 

poses. 

"^ 

Tons. 

Tons. 

Tons. 

Tons. 

' 

Asphalte  manufEictarers     - 
Apin.Al  ^>)^f^nv)al  mannfAc- 

1 

.«. 









— 

— 

— 

1 

— 



— 

— 

— 

— 

— 

— 

lurers. 

Bleachers        ... 

4 

4 

5 

28 



412 

150 

2 

— 

Steam,  Inland,  Silkstone,  and  Wdih; 

Brewers        -        - 

96 

45 

31 

212 

58 

5,918 

3,703 

— 

Slack,    hard    steam,   nuts,  Welsh, 
Inland,  and  Silkstone. 

Brick  and  tile  makers 

12 

9 

4 

— 

20 

636 

29 

— 

Small,  steam,  and  Torkshiie. 

3 

126 



24 

14,474 

36 

— 

Small,  Wallsend,  and  Welsh. 

Distillers 

2 

100 

— 

1,000 

4,000 

— 

— 

Watney's  Anthradte.     . 

Drain  pipe  manufacturers  - 

6 

6 

— 

800 

430 

— 

— 

Slack  and  cobbles. 

Drug  grinders 

Engineers         ... 

2 

8 



40 

— 

26 

— 

SmaU  coal. 

28 

15 

57 

120 

738 

190 

650 

— 

Screenings,  small,  steam,  Tasfidd, 

and  Newcastle. 

Gunpowder  manufiBMSturers  - 

2 

20 

— 

80 

100 

— 

— 

Anthradte. 

Lime  burners 

7 

10 

— 

33 

4,449 

26 

— 

Small,  Newcastle,  Derbyshire,  and 

Welsh. 
Small,  steam,  Newcastle,  and  SDk- 

Millers 

23 

12 

6 

66 

12 

750 

95 





stone. 

Maltsters         -          . 

16 

4 







— 





66 

Welsh. 

Sawmills        ... 

19 

5 

5 

63 

,55 

315 

4 

312 

— 

Small,  hard,  Efeam,  and  KeweasUe. 

Soap  manufacturers 

6 

3 

— 

— 

— 

— 

— 

212 

Welsh. 

Total 

228 

110 

68 

700 

245 

10,125 

28,231 

1,081 

278 

Total  number  of  circulars  issued 

„  „  returned 


228 
110 


Leaving  the  Coal  for  one  hundred  and  eighteen  works  to  be  estimated. 

Coal  returned  as  used  for  steam  engines  ..... 

„  „  for  other  purposes  -  -  -  - 

Coke  used  computed  as  Coal  -  .  -  . 

Anthracite  ..... 

Total  -  -  - 

Coal  estimated  as  used  by  steam  engines,  not  returned 

„  „  for  other  purposes  .  .  .  . 

Total  Coal  used  in  the  manufactures  of  Subrey 


Tons. 
10,125 
28,231 

1,513 

278 

40,147 

7,25i 

25,500 

72,899 


(26.)  SUSSEX. 


• 

ClBOULABS. 

Steam  Enoihes. 

CoAl. 

Dbsckittion 
OF  Makufactuke. 

No. 
sent 
out. 

No. 
re- 
turned. 

No. 
re- 
turned 
as  in 
use. 

Hotse  Power 
returned. 

Used 
for  Steam 
Engines. 

Used 
for  other 
Pur- 
poses. 

COKB. 

•I 

Description  of  Coal  used. 
Remaiks,  &c 

Nomi- 
nal 

Indi- 
cated. 

Brass  founders 

Brewers            ... 

Brickmakers 

Candle  manufectnrers 

Confectioners 

Engineers    -         -            - 

Gunpowder  manniactarers 

Ironfounders 

lime  burners 

Maltsters     ... 

Printers        -         - 

Saw  mills        ... 

Soap  manufkctnrers  - 

9 

88 

32 

2 

2 

9 

2 

5 

.  8 

IS 

16 

6 

2 

4 
36 

8 
2 

1 
8 

3 

1 
4 
5 
3 
1 

2 
19 

1 
2 

2 

2 

1 

1 
3 
1 

10 
74 

10 
10 

12 

5 
2 

6 
50 

63 
5 

4 

57 
25 

Tons. 
75 
2,102 

50 
171 

156 

S 

12 

470 
800 

Tons. 

117 

1,617 

361 
12 
80 
88 

51 
639 
96 
15 
32 

Tons. 

50 

309 

127 

20 

5 

60 

Tons. 

Steam  coal,  South  Hetton. 
Cobbles,  small,  Newcastle,  SoiKicr- 

land,  Hetton,  and  Wallsend. 
Hard,  seconds,  and  Derbjsfaxro. 
Newcastle  and  silkstone. 

Small  coal. 

Dust  and  Tanfield. 
Unscreened,  dust,  and  Wesh. 
Welsh  coal  and  Newcastle 
Screenings  and  Wallsend. 

Total  of  Sussex 

194 

71 

34 

179 

154 

3,338 

8,003 

521 

— 
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Total  number  of  circalai*8  issued 

„  ,,  returned 


194 
60 


Leaying  the  coal  from  one  hundred  and  thirty-four  works  to  be  estimated. 

Coal  returned  as  used  for  steam  engines  .  .  .  . 

yy  „  for  other  purposes        •  -  •  - 

CoKB  used  computed  as  coal  -  .... 

Total  .  -  -  -  ... 

Coal  estimated  as  used  for  steam  ^gines,  not  returned  -  - 

yy  yy  othor  purposcs 

Total  used  in  the  manufactures  of  Sussex 


Tons. 

3,638 

8,003 

726 


7,067 

6y500 
5y000 


18,567 


(27.)  WARWICKSHIRE. 


• 

ClBOULARS. 

Stium  BirQiNEa. 

Coal. 

DsscRirnoN 

No. 

Horse  Power 

Used 
for  other 

. 

Description  of  Coal  used, 

'     GB  MANTTFACTUBB. 

No. 
sent 

No. 
re- 

re- 
turned 

returned. 

Used 
for  Steam 

Coke. 

j 

Bemarks,  &c. 

» 

out. 

turned. 

as  in 
use. 

Nomi- 
nal. 

Indi- 
cated. 

Engines. 

pm> 
poses. 

1 

Tons. 

Tons. 

Tons. 

Tons. 

AgricoItuT&l        implement 

6 

3 

— 

— 

— 

— 

20 

22 

— 

Smiths',  Cannock  Chase. 

mano&ctaren 

Brewers 

6 

6 

7 

9 

53 

2,104 

1,192 

40 

— 

Hard,  smaD,  slack,  cobbles. 

Brick  and  tile  mann&ctnrers 

68 

86 

19 

170 

96 

15,179 

11,261 

259 

— 

Slack,  cobbles. 

Card  manu&ctoierB  ^ 

2 

1 

— 

— 

— 

21 

— 

— 

Cobbles. 

4 

9 

177 

70 

5,919 

2,600 

44 

— 

Slack. 

Chemists 

2 

1 

10 

— 

273 

10 

— 

— 

Cotton  spinners 

S 

5 

145 

760 

8,500 

— 

— 

_  — 

Cobbles,  slack. 

Dyers 

13 

5 

SO 

96 

4,114 

12 

— 

— 

Cobbles,  Hawkesbury,  Redworth. 

2 

1 

— 

2 

20 

3 

— 

— 

New  mine,  slack. 

Klastic  mannfiictnxers 

2 

1 

25 

26 

580 

8 



— 

Pooley  rough. 

Engineers 

14 

7 

-  20 

51 

,       710 

2 

54 

. — 

Cobbles,  slack. 

Ga8  fitten 

18 

1 

12 

25 

845 

415 

105 

— 

Wyken,  Derbyshire. 

Gelatine  mann&ctuien     - 

1 

i 

-. 

46 

2,407 

— 

— 

— 

SUck. 

Iron  fomiders 

18 

8 

82 

15 

988 

243 

51 

_ 

Slack,  lump,  smitlnr. 

Lime  buraen 

5 

1 

10 

.... 

30 

150 

— 

— 

Cobbles. 

Machinists 

18 

6 

66 

6 

719 

.   109 

_ 



Staffordshire,  nuts. 

Maltsters 

42 

22. 

7 

27 

— 

686 

2,428 

430 

— 

Staffordshire,  Warwickshire,  Welsh. 

Manra*  manufacturers 

3 

1 

._ 

8 

74 

— 

— 

— 

Slack. 

Fftper  manufacturers 

1 

1 

6 

12 

120 

80 

.i. 

— 

SUck. 

Potters 

1 

— 

... 

— 



100 



_ 

Wyhen  colliery  coal. 

Staffordshire,  Warwickshire,  Leices- 

Printers 

18 

11 

8 

5 

2 

18 

53 

1 



tershire. 

Saw  mills 

6 

6 

53 

75 

1,115 

33 

— 

— 

Slack,  cobbles,  smaU. 

Silk  manu&ctuiers 

5 

2 

12 

28 

964 

52 

— 

.- 

Slack,  cobbles,  seven-foot. 

Steam  boiler  manufacturers 

4 

3 

3 

22 

14 

600 

115 

— 



Rough,  soft,  slack. 

3 

2 

1 

60 

40 

457 

— 

— 

— 

Cobbles. 

Total  of  Warwickshire  - 

245 

139 

99 

891 

4,124 

45,924 

19,122 

1,006 

— 

Total  number  of  circulars  issued 


245 
1S9 


returned        -  - 

Leaving  the  Coal  for  one  hundred  and  siziy-fliz  works  to  be  estimated. 

Coal  returned  aa  used  for  steam  engines         -  - 

9,  „  for  other  purposes  .  -  -  . 

CoKS  used  computed  as  Coal  •*..-. 

Total -  -  - 

Coal  estimated  as  used  by  steam  engines,  not  returned  .  •  «  . 

„  „  for  other  purposes  -  •  -  -  •  .  - 

Total  Coal  used  in  the  manufactures  (other  than  Fia  and  Malleable  1 
Ikon)  of Wabwickshirb  -  -  -  -  -J 


Tans. 
45,924 
19,122 
1,406 

66,452 
45,750 

liyUOO 

121,602 
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(28.)  WOBCESTEBSHIBE. 

Stbax  Enohtes. 

Coal. 

Descripticin 

No. 

Horse  Power 

Used 
for  other 
Pur- 
poses. 

4| 

Description  of  Coal  nied, 

OT  MAirUFACTUBB. 

No. 
sent 

No. 
re- 

re- 
turned 

returned. 

Used 
for  Steam 

Coke. 

•s 

1 

Beinarks,&e. 

out 

out 

as  in 
use. 

Nomi- 
nal. 

Indi- 
cated. 

Engines. 

Tons. 

Tons. 

Tons. 

Tons. 

Agricultural        implement 

7 

2 

1 

— 

4 

123 

30 

— 

— 

Slack. 

makers. 

Anchor  makers 

5 

2 

— 

— 

.-^ 

— 

52 

52 

— 

Anvil  manufacturers 

10 

3 

5 

— 

90 

.... 

4,052 

— 

— 

Slack. 

Baths        -            .            - 

4 

4 

3 

7 

— 

300 

110 

— 

_ 

Slack,  Staffordshire  and  Det^doR, 

Bell  founders 

1 

1 

1 

8 

— 

120 

15 

40 

— 

Hard  Coal. 

Brass  founders 

11 

10 

6 

74 

68 

2,521 

1,534 

355 

— 

Stafford  and  Derby,  slack  sod  thick. 

Brewers        -           -         - 

17 

7 

6 

.8 

18 

555 

890 

69 

— 

Stafford,  Welsh,  lump,  nuts,  riVble 

Brick  and  tile  manufacturers 

51 

22 

31 

421 

514 

87,794 

35,978 

— 

— 

Slack,  lump,  cobbles,  aats,NettkioB. 

Carpet  and  rug  makers      - 

24 

14 

16 

218 

550 

8,289 

1,556 

— 

Dudiej  slack,  lump,  hard. 

Chain  makers 

22 

9 

1 

4 

— 

4 

17 

289 

— 

Hard,  smiths*,  breexes. 

China  manufiurture 

3 

1 

2 

25 

31 

560 

2,400 

— 

— 

Common. 

Cotton  spinners 

1 

1 

2 

.^ 

70 

1,814 

»^ 

— 

— 

Slack. 

Drain  Pipes 

2 

1 

2 

— 

24 

80 

69 

— 

— 

Large  and  small 

Engineers        -         -        - 

13 

2 

1 

5 

— 

130 

40 

— . 

_ 

Slack. 

Glass  manufacturers  - 

.     3 

3 

2 

23 

12 

620 

8,578 

... 

— 

Black  and  fine  slack. 

Glue  manui'actnrers  - 

2 

2 

2 

— 

6 

121 

7 



... 

Slack,  broock. 

Iron  foimders 

13 

11 

8 

28 

63 

1,765 

1,230 

1,084 

— 

Wigan,smiths',breeses,1isid,Stifiii 

Porcelain        .        -          - 

1 

1 

1 

88 

— 

648 

3,012 

— 

— 

Staffordshire  hard  lumps. 

Lime  burners    -        -        - 

7 

2 

— 

... 

— 

— 

1,550 

— 

_ 

Slack. 

Millwrights      - 

6 

3 

2 

4 

3 

102 

9 

— 



Shick.- 

Maltsters        ... 

56 

13 

2 

16 

7 

40 

189 

167 

21 

Dudley,  Cannock  Chase^  BrovnUU. 

Printers        ... 

12 

6 

2 

3 

7 

910 

78 

7 

— 

Slack,  lamp,  brooch. 
Slack,  Staffordshire. 

Sawmills        .         .         - 

8 

3 

4 

94 

108 

1,967 

17 

— 



Soap  manufacture     - 

1 

1 

— 

— 

— 

— 

7 

— 

— 

Tin  plate  works 

2 

2 

9 

288 

825 

27,400 

— 

887 

— 

Stafford,  bitumen,  and  tfaidc 

Worsted  spinners 

6 

1 

3 

95 

430 

2,700 

500 

— 

— 

Slack. 

Total  for  Worcestershire 

288 

128 

112 

1,354 

2,830 

188,568 

56,415 

2,860 

21 

Total  number  of  circulars  issued 

„  „  returned 


288 
128 


Leaving  the  Coal  for  one  hundred  and  sixty  works  to  be  estimated* 

Coal  returned  as  used  for  steam  engines         -*•••». 
„  „  for  other  purposes  -  -  -  i.  . 

Coke  used  computed  as  Coal  -  -  •*  -  -         - 

Total  ....... 

Co^vL  estimated  as  used  for  steam  engines,  not  returned  -  .... 

„  „  for  other  purposes  .  -  .  .  •  - 

Total  Coal  used  in  the  manufactures  (other  than  Pio  and  Malleable  1 
Iron)  of  Woroestbbshire  -  -  -  -  -  j 


Tons. 
138,563 
56,415 
4,560 

199,538 
60J50 

308,738 


(29.)  NORTH  WALES. 


CmCITLABS. 

Steam  Enozxbs. 

COAU 

Descbiption 
OF  Manufactubb. 

No. 
sent 
ont 

No. 
re- 
turned. 

No. 
re- 
tamed 
as  in 
use. 

Horse  Power 
returned. 

Used 
for  Steam 
Engines. 

Used 
fbr  other 
pur- 
poses. 

Coke. 

1 

-5 

Descnptioii  of  Coal  used, 
Bemark8,ftc. 

Nomi' 
naL 

Indi- 
cated. 

Brewers       •           •       - 

Brick  and  tiles 

Copper  and  brass      - 

Earthenware 

Iron  founders 

Lime  burners 

Maltsters        .         .        - 

Printers        -            -        - 

Oil  refinew 

— 

12 

U 

1 
7 
12 
8 
9 
1 
6 

5 
9 

a 

4 

11 

1 

7 

8 

160 
40 
80 
96 

7 

10 

10 

"■40 
85 
12 

8 

Tons. 
474 

2,294 
8,000 
2,806 
1,020 
78 

Tons. 
683 

17,556 

6,000 

18,418 

306 
18,850 

101 

6,888 

Tons. 
10 

150 
182 

11 

Tons. 

ooaL 
Main,  slack,  and  Black  Pttk. 
Slack. 

Main  and  best  coaL 
Main,  steam,  and  smidiy. 
PrindpaUy  slack  and  aaaD  eosL 

No  coal  employed. 
Slack  and  caaneL 

Total  of  North  Wales 

177 

69 

39 

350 

105 

9,667 

62,796 

308 

— 
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Total  number  of  circulars  issued 


177 


„  „  returned  -  -      69 

Leaviug  the  Coal  from  one  hundred  and  eight  works  to  be  estimated. 

Coal  returned  as  used  for  steam  engines        ...... 

„  „  for  other  purposes  -  -  -  .  ^ 

Coke  used  computed  as  Coal  ,  .  -  .  . 

Total  ...  -  .  .  - 

Coal  esHmcUed  as  used  hj  steam  engines,  not  returned  -  -  .  .  . 

„  „  for  other  pni'poses  -  -  .     .         . 

Total  Coal  used  in  the  manufactures  (other  than  Pig  and  Malleable  Iron  and  Metal- 
lurgical Works)  of  North  Wales    ------- 


Tons. 
9,667 
62,796 
404 

72,867 

12,150 
25,000 


110,617 


(30.)  SOUTH  WALES. 


OlROU 

LAB8. 

Stkam  Engines. 

Ck)AL. 

No. 

Horse  Power 

Used 
for  other 

^ 

Description  of  Ciial  used, 

OF  Manufaoturb. 

No 
sent 

No 
re- 

re- 
turned 

returned. 

Used 
for  Steam 

Ck>KB. 

1 

Bemarks,  &c. 

out. 

turned. 

as  in 
use. 

Nomi- 
nal. 

Indir 
cated. 

Engines. 

pur- 
poses. 

^ 

^ 

• 

Tons. 

Tons, 

Tons. 

Tons. 

.Brewers        -        - 

17 

13 

46 

22 

1,155 

1,381 

— 

■    — 

Steam,  stone,  smokeless,  and  bitu- 
minous. 

Brirl-  and  tUe           -        - 

26 

15 

166 

137 

4,010 

28,472 

100 

— 

Small,  slack,  steam,  and  unscreened. 

Earthenware 

I 

1 

27 

— 

1,200 

2,800 

— 

— 

Small  and  bituminous. 

Engineers         -         -        - 

11 

12 

58 

53 

1,754 

1,618 

218 

— 

Small,  soft,  and  bituminous. 

Flannel         -            -         - 

6 

2 

9 

— 

133 

71 

— 

— 

Steam,  small,  and  house. 

Gunpowder 

1 

— 

— 

— 

— 

— 

— 

150 

Water  power  principally  employed. 

Iron  founders 

26 

28 

189 

— 

8,235 

3,554 

860 

— 

Small,  bituminous. 

Lime  burners 

14 

— 

— 

— 

— 

13,596 

— 

— 

Stone  coal,  culm,  and  Anthr4cite. 

Maltsters 

19 

6 

59 

-~" 

1,590 

4,208 

16 

— 

Hard,  stone,  soft,  steam,  and  An** 
thracite. 

Steam  boiler 

8 

4 

30 

20 

1,024 

376 

128 

— 

Small,  bituminous. 

Woollen         -            -        - 

4 

21 

23 

— 

216 

559 

— 

— 

Hard,  soft,  house,  and  small  binding. 

Total  of  South  Wales     .    - 

293 

128 

102 

607 

232 

14,317 

56,630 

1,322 

150 

Total  number  of  circulars  isBued 


293 
128 


„  „  returned 

Leaving  the  Coal  for  one  hundred  and  sixty-five  works  to  be  estimated. 

Coal  returned  as  used  for  steam  engines  .... 

„  ,,  for  other  purposes  .  -  .  . 

Coke  used  computed  as  Coal  -  -  -  . 

Anthracite 

Total  -  ... 

Coal  ettinuUed  as  used  by  steam  engines,  not  returned  -  -  - 

„  „  for  other  purposes  -  -  -  - 


XOUS. 

14,317 

66,630 

1,762 

150 

72,859 

16^150 
67,500 


Total  Coal  used  in  the  manufactures  (other  than  Pig  and  Malleable  Iron  and  1     |  r^  i^vq 
the  Metallurgical  Works)  of  South  Wales  -  -  -  -/     *^'j^^ 


18488.     Vol.  m. 


3L 
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(3L)  YOBESHIBE  (NOBTH  AND  EAST  BIDING). 


CntOULABB. 

Stjbax  Enginsb. 

Cojjm 

Dbscription 

No. 

Horse  Power 

Used 
for  other 

• 

DeteriptioiiafCoaliiiid, 

OF  MaKufaotuiie. 

Na 

aeoi 

No. 
re- 

re- 
turned 

Used 
for  Steam 

COKK. 

1 

Remarks,  &e. 

out 

tuzned. 

as  in 
use. 

Nomi- 
nal. ' 

Indi- 
cated. 

Engines. 

pur- 
poses. 

-5 

Tons. 

Tons. 

Tons. 

Tom. 

A^cultural       implements 

12 

5 

2 

10 

— 

276 

76 

— 

— 

Nuts,  graoge,  Bitchboin. 

mann&ctaTe. 

Alum  manofacture 

4 

2 

2 

Id 

— 

455 

2,000 

1,538 

— 

SmaU. 

Bakers 

24 

8 

— 

— 

— 

— 

102 

— 

— 

FoxbiU    seooods,    Silkstooe,  Wts 
Anckland. 

Baths        -            -            - 

14 

5 

1 

4 

— 

344 

— 

87 

— 

Viotoria,  &c 

Black  lead  manafiEMstare 

2 

2 

1 

8 

— 

170 

5 

— 

— 

Slack,  Eihihmst,  &c 

Bleachers 

1 

1 





— 

300 

50 

— 

— 

SmaU  and  nots. 

Brass  founders 

19 

6 

8 

48 

20 

565 

360} 

903 

— 

Rothyen     BEangh,     Gawber    HiH 
Brancepeth. 

Bone  crusher 

5 

2 

1 

25 

— 

600 

— 

— 

— 

West  Riding. 

Durham,  Hockton,  Kihihiint,  Roth- 

Brewers 

67 

27 

11 

66 

— 

1,654 

1^86 

193 

200 

weU. 

Brick  manufecture 

86 

15 

2 

14 

—  - 

190 

1,772 

— 

— 

Victoria  Hay  Moor,  Black  Boy.St 

Helens. 
Victoria  CoDiflfy. 

Cotton  manufacture 

2 

1 

5 

384 

420 

5,987 

._ 



.« 

Dyers        -            -           - 

7 

5 

— 

— 

— 

123 

— 

— 

Bitehbnm,  Norwood,  Hocktoo. 

Engineers 

22 

4 

11 

155 

251 

5,011 

4,466 

3,718 

— 

Cold  Knott,  AucUand. 

"FiBJi  maau&ctore 

6 

3 

2 

32 

30 

1,207 

— 

— 

— 

Oawber  HaU. 

Iron  founders 

11 

2 

-» 

181 

515 

2,888 

9,305 

60,588 

— 

Hangh  Moor,  Cold    Knott,  Bark 
Boy. 

Lime  burners 

10 

6 

— 

— 

— 

— 

1,440 

— 

WeDwood. 

liinen  manufacture 

5 

S 

— 

— 

— 

— 

85 

*-^ 

— 

Maltsters 

27 

11 

5 

22 

10 

498 

113 

428 

— 

Lees  Wallsend,  Durham. 

Millers 

40 

17 

8 

178 

125 

2,967 

317 

15 

— 

Durham,  Anckland,  Gawber  lU; 
Victoria  CoOieiy,  sfaiek,  smudge. 

Newspapers 

22 

11 

3 

32 

8 

534 

58 

2 

— 

Oil  manu&cturers 

7 

5 

5 

97 

— 

8,500 

90 

-^ 

— 

Toriafaire. 

Oil  refiners            - 

6 

4 

3 

55 

55 

1,165 

90 

— 

— 

Elockton,  Victoria. 

Phosphates 

2 

1 

2 

24 

— 

60 

— 

— 

— 

Gawber  Hall. 

Printers 

14 

8 

4 

13 

— 

219 

21 

24 

— 

Foxholes,  Flockton,  Bamdej. 

Sawmills 

16 

7 

7 

123 

54 

1,581 

24 

""" 

— 

Fearse's  West  Darlingtoi],  Gordos 
House. 

Shipbuilders 

8 

I 

— 

— 

— 

— 

— 

— 

— 

Smiths 

38 

16 

— 

— 

— 

— 

458* 

— 

— 

Bitchbum,  Newton,  Old  Ether^ki. 

Newcastle. 
Victoria. 

Soap  boilers 

6 

2 

1 

16 

12 

560 

^ 



«_ 

Tar  manu£EU!turers 

4 

1 

1 

16 

20 

200 

313 

_ 



Fk>ckton,  Silkatone. 

Varnish 

3 

1 

2 

24 

— 

300 

— 

— 

— 

Total  returns  of  the' 

North  and  East  Ridings   > 

4d9 

182 

99 

1,495J 

1,510 

31,226 

25,716 

67,616i 

200 

of  Yorkshire 

Total  number  of  circnlarB  issued 

n  ,,  returned 


'439 
182 


Leaying  the  Goal  for  two  hundrecE  and  fifty-seven  works  to  be  estimated. 

Coal  returned  as  used  for  steam  engines         -  -  -  .  - 

„  „  for  oiher  purposes  -  -  ^      .  -  - 

Coke  used  computed  as  Coal      -  -  "     .       "  r 

Total        -  -  -  -  -  ... 

Coal  estimated  as  used  by  steam  engines,  not  returned  -  -  -  - 

„  „  for  other  purposes  -  -  -  -  r  •   -  • 

Total  Coal  used  in  the  manufactures  (other  than  Pio  and  Malleable 
Iron)  of  Torkshire  (North  and  Eaat  Hidings) 


} 


Tons, 
31,226 
25,716 
94,785 

151,727 

35y000 

217,477 


Digitized  by 
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(82.)  YOBKSHIBE  (WEST  BIDINO). 


CEK01JI.AS8. 

Stjbah  ENonnsft. 

Coal. 

Desgbiption 

No. 

Horse  Power 

1  '           --  " 

.Used 
for  other 

1 

Description  of  Coal  used, 

OF  Manuvaciukb. 

No. 

sent 

Na. 
r«- 

re> 
tamed 

relnrned. 

Used 
for  Steam 

COKB. 

Remarks,  &c. 

• 

out 

nmed. 

as  in 

Nomi- 

Tndi- 

Engines. 

pur- 

"S 

use. 

.   naL 

cated.. 

poses. 

^ 

.    Tons. 

Tons. 

Tons. 

Tons. 

Agricultural  implenients   - 

22 

12 

4 

17 

H 

172 

100 

20 

— . 

8i1kstone,hard. 

AJpaca  makers 

4 

8 

15 

1,904 

1,005 

8,516 

30,124 

— 

— 

Low  Bed,  Halifhx,  Iiard,  soft. 

Alum  makers 

1 

1 

1 

20 

12 

1,000 

10,400 

— 

— 

Bamsley. 

Ammonia  makers     - 

2 

2 

66 

3;812 

4,820 

119,000 

— 

— 

Yorkshire,  Derbyshire. 

Anchor  makers 

1 

1 

11 

225 

— 

2,500 

9,700 

— 

— 

Soft  and  hard  slack. 

13 

3 

2 

8 

19 

548 

148 

25 

Bamsley,  Silkstone,  Thomcliff. 
South  Yorkshire,  Derbyshire. 

Armour  plate  makers 

2 

1 

82 

— 

— 

26,000 

98,000 

— 

— 

Ash  pan  makers 

7 

4 

4 

60 

14 

27,337 

98,116 

— 

— 

Hard,  Tinsley. 

iVasayers        -        -           - 

3 

2 

i 

12 

— 

100 

414 

— 

— 

Best  furnace,  slack. 

Axle  makers 

15 

8 

83 

2,523 

2,840 

75,930 

16,450 

463,050 

— 

Baths  and  waah-hoosea     - 

17 

12 

4 

6 

29 

1,009 

279 

150 

~~" 

High  Moor,  old  fox  holes,  York- 
shire, engin^  black. 

Bedstead  makers 

7 

4 

1 

2 

— 

104 

26 

— 

— 

Slack. 

Bell  founders 

4 

4 

1 

2 

— 

92 

35 

231 

— 

Hard. 

Bellovs  makers 

6 

2 

— 

— 

— 

— 

4 

— 

— 

House. 

Blanket  makers 

42 

16 

11 

238 

426 

6,393 

2,374 

— 

— 

Engine,  low  beds,  steam,  best 

Bleachers 

20 

8 

19 

169 

865 

5,581 

10,807 

— 

— 

West  Biding,  hard. 

Blue  makers 

2 

1 

1 

6 

— 

256 

— 

— 

— 

BUckbed. 

Bolt  makers 

14 

6 

4 

.      8 

19 

509 

58 

— 

— 

Engine  slack. 

Bone  crushers 

4 

2 

2 

28 

•  540 

300 

— 

— 

— 

South  Yorkshire. 

Bottle  makers 

17 

10 

5 

58i 

— 

4,625 

77,881 

— 

— 

Ingleton  slack. 

Brass  founders 

66 

29 

23 

261 

160 

7,484 

4,969 

9,689 

— 

Ei^e,  Yorkshire,  soft,  hard,  Low 

Moor,  Bamsley. 
Yorkshire,  soft,  engine,  hard,  Haigh 

Brewers        -           -        - 

93 

62 

58 

828i 

212 

16,279 

11,539 

402 

— 

Moor,  Halifiix  stone,    Sllkstone, 

West  Bidmg,  steam. 

Brick  and  tile            -        - 

79 

40 

58 

655 

508 

20,946 

84,079 

~ 

Soft,  hard.  Black  bed,  DrighGngtou, 
Morley   Main,    North    Country 
Silkstone,  Yorkiliire. 

Button  makers 

8 

5 

— 

— 

— 

— 

24 

— 

— 

Slack,  house. 

Candle  makers 

4 

2 

1 

8 

— 

500 

.25 

» 

— 

Whitwood. 

Card  makers  (woollen  and 

80 

21 

18 

184 

268 

4,731 

536 

— 

— 

Wigan,  Cannel,  soft,  hard. 

cotton). 

Carpet  &  rug  mann&eturerB 

21 

15 

81 

517 

1,210 

17,355 

1,741 

8 

— 

Soft,  house,  slack. 

Cement  makers 

4 

1 

— 

— 

-« 

— 

— 

— 

— 

Chain  makers 

10 

6 

1 

10 

10 

250 

259 

20 

— 

Silkstone. 

Charcoal  burners 

10 

7 

8 

24 

12 

2.740 

14,658 

— 

.— 

Silkstone,  Park  Gate. 

Chemists,  manufiKtnring  - 

33 

80 

30 

230 

79 

5,638 

62,546 

— 

— 

Hali&x,  soft,  hard,  best,  Winfield 

slack. 
Shick. 

Cock  founders 

2 

i 

1 

1 



50 

10 

__ 



Coke  burners 

9 

— 

— 

— 

— 

-^ 

~. 

— 

— . 

Color  makers 

8 

2 

1 

12 

10 

150 

13 

— 

— 

Brandon  nuts. 

Copperas  makers 

4 

3 

1 

6 

— 

288 

414 

— 

— 

Wakefield,  engine,  slack. 

Cotton  mannfactarers 

68 

39 

58 

1,603 

4,614 

32,625 

8,213 

— 

— 

Yorkshire,  steam,  Bamsley,  Lanca- 

Cotton  spinners 

102 

71 

108 

3,032 

18,075 

96,169 

4,694 

'  — 

— 

auure. 

Low    Moor,    Bamsley,    Wakefieldj 
Towneley,  Black  Bed,  Liversedge, 
cannel,  steam,  Bowling,  Marsden, 
soft,    Wakefield,    Clifton    Beds, 

. 

Yorkshire. 

Cotton  warp  size  makers  - 

7 

8 

3 

29 

30 

1,330 

626 

— 

— 

Crane  makers  • 

6 

6 

11 

115 

95 

4,807 

1,989 

15 

— 

Silkstone,  Allerton  Main,  Middleton. 

Crinoline  steel  makers 

9 

5 

85 

.      655 

1,441 

12,600 

9,161 

— . 

— 

8<tft,  engine,  slack. 

Crucible  makers 

8 

2 

— 

— 

— 

— 

15 

5 

— 

Cutlers          -          -           - 

138 

45 

81 

340i 

505 

12,048 

2,571J 

2,509 

— 

Soft^  Sheffield,  Elsecar,  Silkstone, 
Bamsley,  hard,  Parkgate. 

Damask  makers 

4 

— 

— 

—r 

—  • 

:        — 

(      —  ■ 

.^ 

..- 

DistUIers 

1 

1 

— 

— 

— 

^^ 

13 

— 

— 

Ordinary. 

Brain  pipe  makers 

6 

— 

— 

— 

— 

— 

— 

__ 

— 

Dyers         -            - 

46 

24 

54 

423 

238 

41,857 

19,789 

— 

■— ■ 

Wakefield,  Newhaids,  XlJowett,  Low 
Moor^Pamsley. 

Dyewood  catters 

5 

8 

2 

46 

90 

692 

3 

— 

— 

Slack. 

Earthenware 

6 

1 

— 

— 

— 

— 

'     1,040 

— 

•  — 

Whitwood. 

41 

21 

18 

150 

78 

2,705 

6,877 

6,639 

— 

Yorkshire,  Derby,  hard,  soft. 

Engineers 

78 

87 

67 

969 

856 

24,938 

6,040 

5,248 

~~ 

Hard^amsley,  soft,  steam,Newca8tle, 
Black  Bed,  Haliihx,  Silkstone. 

Engineers  tool  makers 

28 

.      10 

5 

BH 

--- 

2,797 

2,398 

.— 

~.. 

Soft,  hard,  Yorkshire. 

Pender  makers. 

6 

3 

4 

40 

98 

1,490 

1,528 

922 

— 

Slack. 

19 

3 

1 

15 

50 

624 

8 

— 

~. 

Engine  ooaL 

Flax  spinners 

16 

10 

12 

457 

916 

10,607 

•  530 

30 

— 

Cannel,  steam,  Yorksfaii^. 

Garden  tool  makers  -        *• 

5 

•    2 

— 

— 

— 

78 

' 

—    ■ 

-i- 

Glass  makers 

8 

2 

2 

12 

— 

10,076 

1,117 

860 



Hard. 

Glue  makers 

2 

2 

5 

— 

85 

3,240 

— 

— 



Soft,  house. 

Grease  makers 

10 

9 

13 

368 

1,535 

14,537 

1,837 

— 

^^ 

Bamsley,  best  engine. 

Gun  makers 

7 

8 

3 

^ 

45 

1^,265 

882 

-^ 

.— 

Silkstone,  Bamsley. 

WfMinmgr  makers 

11 

— 

— 

— 

•— 

— 

— 

— 

— 

3L2 
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APPENDIX  TO  THE  JtBPOBT  OF  OOIOUTIEB  E. 


GmcuiULHS. 

Stkax  Ergdos. 

Coal. 

IhstiOBxmov 

No. 

Horse  Power 

Used 
for  other 

^ 

DescriptioD  of  Coal  used, 

OF  Manufaotubb. 

No. 
sent 

No. 
re- 

re- 
turned 

returned. 

Used 
for  Steam 

Coke. 

1 

Bemaiks,  &c 

oat 

turned. 

asSn 
use. 

Nomi- 
nal. 

Indi- 
cated. 

Eogines. 

pur- 
poses. 

^ 

Tons. 

Tons. 

Tons. 

Tons. 

Hydianlio  press  makers     - 

2 

— 

— 

— 

— 

— 

— 

— 

— 

Iron  fbonders 

82 

35 

44 

487 

836 

18,148 

5,182 

1,258 

— 

Newcastle,  Bamsley,  BQniIej,b»l, 

soft. 
Haxd. 

India-rubber  makers 

2 

1 



— 

— 

— 

260 



— 

Haft  and  scale  makers 

23 

12 

2 

15 

— 

605 

359 

— 

— 

Slack. 

Lightning  conductors 

4 

I 

1 

20 

— 

— . 

250 

— 

-^ 

Hard. 

Lime  burners 

45 

24 

4 

36 

— 

1,020 

80,684 

4,860 

— 

Whitwood,     Bamsley,     SilkUm, 
Park  Gate. 

Linen  makers 

83 

26 

33 

2,175 

766i 

27,610 

7,054 

— 

— 

Burgy,  Bamsley,  best 

Loom  makers 

18 

4 

8 

79 

299 

4,423 

515 

— 

— 

Waterloo,  slack. 

Maobine  knife  makers 

38 

8 

3 

15 

20 

874 

425 

260 

— 

Derbyshire,  Yorkshire,  hard. 

131 

56 

86 

1,622 

1,426 

48,897 

146,480 

651 

— 

Auck]and,soft,BIackBed,Whitvood, 
Gomersal,  slack. 

Maltsters       -       - 

157 

65 

25 

232i 

849^ 

7,900 

927 

3,934 

— 

Garforth,  Low  Moor,  hard,  sttoL 
BhM*  Bed,  Bamsley, 

Manure  manu&cturers 

_ 

6 

7 

84 

204 

2,710 

1,292 

... 

— 

Derbyshire,  Yorkshire. 

Millers 

89 

24 

21 

354^ 

735 

13,925 

296 

u 

— . 

Sllkstone,  slack. 

Millwriffbts       > 
Nail  muEers 

18 

6 

,      4 

29 

56 

1,360 

135 

— 

-~ 

Soft,  Black. 

18 

6 

2 

40 

120 

7W 

481 

— 

— 

Morley,  slack. 

Needle  makers 

5 

3 

2 

80 

130 

498 

1,360 

2,119 



Hard. 



3 

2 

8 

20 

1,083 

— 

— 

— 

Slack. 

Packers 

17 

8 

8 

26 



199 

137 





Black  Bed,  slack. 

Paper  makers 

25 

18 

42 

472 

392 

12,848 

5,160 

— 

— 

Yorkshire,  Garforth. 

Prmters  engineers     - 

— 

2 

1 

4 

6 

130 

47 

— 

— 

Smith  and  engine  coal. 

Printers 

45 

28 

22 

151 

176 

2,070 

252 

18 

— 

Garforth,      I£lsecar,      YorkAiff, 
Bamsley,  soft. 

Pump  makers 

6 

2 

— 

— 

— 

— 

— 

— 

— 

Bag  grinders 
fiailway  axle  makers 

4 

2 

2 

33 

146 

739 

10 

40 



Bamsley. 

6 

3 

13 

290 

225 

3,333 

3,017 

1,113 

— 

Hard,  steam. 

Bailway  waggon  makers  - 

11 

7 

12 

337 

1,009 

28,000 

24,533 

938 



Bamsley,  hard. 

Saw  makers 

35 

16 

6 

160 

104 

2.858 

1,512 

3,850 



Silkstone,  South  Yoikshire. 

Saw  mills 

48 

23 

28 

427 

338 

7,202J 

256 

306 



Middleton,  Bamsley,  soft,  hard. 

Screw  makers 



5 

6 

31 

9 

1,247 

258 



__ 

Best,  slack. 
SUck. 

Seed  crushers 

7 

1 

1 

20 



48d 

— 

_ 

.^ 

Ship  builders 

7 

8 

— 

— 

— 

— 

75 

— 



Silkstone,  soft. 

Shoddy  manufacture 

6 

2 

4 

143 

400 

8,609 

76 

— 



Engine  coaL 

Silk  spinners 

17 

14 

14 

470 

866 

6,245 

2,011 

— 

.— 

Hard,  Low  Moor,  cannel,  Bsmslef , 

Bowling. 
Besi,  slack. 

Soap  makers 

17 

10 

5 

83 

8 

410 

946 

7 

_ 

Steam  engine  boiler  makers 

24 

14 

16 

96 

60 

1,638 

292 

760 



Soft,  hard.  South  Yorkshire. 

Steel  converters  and  forgers 

52 

27 

52 

1,020 

793 

21,918 

85,776 

9,458 

_ 

Hard,  soft,  Silkstone. 

Stuff  manu&cturers 

126 

81 

73 

1,854 

6,045 

52,154 

2,427 

— 

— 

Yorkshire,  Black  Bed,  cannel,  Loir 
Moor,  hard. 

Spindle  makers 

18 

1 

4 

23 

87 

981 

.192 





Soft,  slack. 

Sugar  refiners 

2 

1 

1 

14 

— 

1,270 

420 

— 

__ 

Tallow  chandlers 

8 

6 

2 

15 

8 

— 

780 

— 

... 

Black,  Stockton,  haid. 

Tow  spinners 

4 

3 

5 

150 

145 

2,351 

60 



Rothwell,  hard,  slack, 

Wire  manufiicturers 

18 

11 

.     13 

205 

418 

5,349 

3.225 

280 

... 

Low  Moor,  DniBeld,  soft. 

Wollen  spinners  and  manu- 

— 

62 

118 

989 

6,921 

95,688 

19,232 

— 



Soft,  Bamsley,  shu^k. 

facturers. 

Worsted  manufacturers     - 

61 

56 

65 

1,578 

4,849 

42,888 

4,288 

— 

._ 

Low  Moor,  Whitwood,  soft,  W«t 

Worsted  spinners 

138 

94 

130 

3,088 

9,298 

95,822 

8,267 

— 

— 

Bidinc,  Silkstone,  caond,  Hsli&i. 
BUck,   Low    Moor,   Hali&z,  soft, 

Livers^dge,  Whitwood,  Wakefield, 

Bamsley,  hard. 
Bamsley,  hard. 

Tarn  spinners 

15 

8 

8 

175 

170 

4,495 

1,491 



_„ 

Miscellaneous 

— 

21 

37 

164 

1,052 

36,243 

39,016 





Other  circulais 

311 

— 

— 

— 

— 

— 

— 

— 

— 

Total 

2,828 

1,441 

1,897 

86,192 

73,727J 

1,179,013J 

928,316^ 

518,664 

— 

Total  number  of  circulars  issued 

,,  ,,  returned 


2,823 
1,441 


Leaving  ihe  Coal  for  one  thousand  three  hundred  and  eightj-two  works  to  be  estimated. 


Coal  returned  as  used  for  steam  engines 
,•  „  for  other  purposes 

CoKS  used  computed  as  Coal 

Total 
Coal  estimated  as  used  by  steam  engines,  not  returned 
„  fj  for  other  purposes 


Total  Coal  used  in  the  manufactures,  other  than  Pio  and  Bab  Ibon,  1 
ofYoRKSHTRK  (West  Biding)  -  -  •  .  f 


Tons. 

1,179,0134 

926,316| 

726,120 

2,833,450 
605^SO0 
T60,100 


4^199,050 


Digitized  by 
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SOOTLAND. 
(L)  ABERDEEN. 


Circulars. 

Stbah  Ekoin&s. 

Coal. 

DBSGRIPnOH 
OP  MANUPAOTimH. 

No. 
sent 
ont. 

No. 
re- 
turned. 

No. 
re- 
tamed 
as  in 
nse. 

Horse  Power 
returned. 

Used 
for  Steam 
Engines. 

Used 
f  dr  other 
pur- 
poses. 

COKB. 

§ 

1 

Description  of  Coal  used, 
Remarks,  &c. 

Nomi- 
nal. 

Indi. 
cated. 

Brewers           -        .        - 

Brick  and  tiles 

Distillers  - 

Engineers        .         -        . 

Bone  crashers 

Unen  and  cotton 

MilU         -            •            . 
Oil  refiners        -        -       . 
Printers         -            -        - 
Woollen        -            -        - 

— 

8 

8 

1 
6 

1 
5 

10 
8 

5 

7 

8 

1 

12 

1 
17 

8 
2 
8 

4 

6 

15 

78 

40 

700 

15 

7 

45 

26 

15 

28 

1,767 

85 
84 

7 
80 

Tons. 
365 

210 

1,686 

864 

18,995 

950 
882 

77 
1,150 

Tons. 
641 

976 
225 

588 

750 

50 

89 

84 

1,490 

Tons. 
87 

216 

Tods. 

Chews  and  steam  coal,  English  and 

Scotch. 
Splint  coal. 
Scotch  coal. 
English  and  Scotch  coal. 

Newcastle-npoD-Tyno  and    Scotch 

coal. 
Steam  coal,  English  and  Scotch. 
Sunderland,  Newcastle,  and  Scotch. 
Sunderland,  Newcastle,  and  Scotch. 
Nuts,  steam,  Scotch  and  EngUsh. 

Total  of  Aberdeen  - 

94 

49 

46 

906 

2,042 

19,129 

5,848 

258 

— 

Distillers 


25 


17 


11 


(2.)  ABGTLESHIBE. 


91 


8,885  I      9,408 


Steam,  furnace,  blind,  and  splint. 


(3.)  ATRSHIBE. 


Agricnltoral  implements 

Brewers 

Carpet 

Cotton 

Engineers 

Mills 

Woollen     - 

lime  burners 

Total  of  Ayrshire 




2 

25 

18 

853 

800 

50 





8 



10 

<H) 

— 

— 

— 

76 

106 

1,884 

40 

— 

— 

— 

140 

270 

2,850 

1,858 

44 

— 



85 

26 

720 

220 

218 

— 



8 

85 

12 

1,020 

184 

— 



— 

5 

18 

26 

550 

— 

— 

— 

— 

2 

— 

— ■ 

— 

~— 

360 

— 

— 

51 

26 

18 

882 

458 

7,387 

2,522 

812 

— 

Dross  and  small. 

Dross  and  household. 

Dross. 

Smithy  and  cannel  coal. 

Dross,  hard,  and  smithy. 

Small,  dross,  and  household. 

Soft  coal. 

BUnd  seconds. 


(40  banffshibe. 


Lime  burners 
Millers 

— 

2 

1 

1 

10 

~~ 

85 

1,058 
1 

-"• 

— 

ilfeshlre  coal. 
Household  coal. 

Total  of  BaniBBihire     - 

5 

8 

1 

10 

— 

85 

1,054 

— 

— 

Total  number  of  circulars  isBued 
„  „  returned 

Leaving  the  Coal  from  eighty  works  to  be  estimated. 

Coal  returned  as  used  for  steam  engines  ... 

„  ,y        for  other  purposes 

Coke  used  computed  as  Coal 

Total  .  -    • 

Coax  esHmaiedBA  used  bj  steam  engines,  not  returned 
t,  for  other  purposes        do. 


176 
95 


Total  Coal  used  in  the  manufactures  (other  than  Pig  Iron  and  Malleable  Iroi^)  ofl  ' 
Adkrdben,  ABOTLE8HIUB9  ATB8HIBB9  and  BANiTJrsHiRB  -  -  •  j 


Tons. 
29,886 
18,822 
745 


49,458 
27,500 
11,550 


94,503 


8L  S 
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Mrrmeaax  vcr-  the  sbpokt  op  oommqnnB  b. 
(6.)  KILMABNOCE. 


CmOITLABfl. 

Stbax  Enginbs. 

Coat,. 

IhESCRTPnON 

OF  Maitdfaotubb. 

No. 
sent 
oat. 

No. 

re- 

tnmed. 

No. 

re- 

tomed 

as  in 

nse. 

Horse  Power 
retnmed. 

Used 
for  Steam 
Engines. 

Used 
Ibr  other 
pur- 
poses. 

COKB. 

^ 

Beseription  of  Coal  ued, 
Bemai^&e. 

Nomi- 
nal. 

Indi- 
cated. 

Agricoltaral  implements  - 
Boiler  makers  .        -        - 
Brass  founders 
Calico  printers 
Carpet  manofvcturers 

Kngineers     -        - 

Iron  founders   -        -        - 

Wool  spinners 

1 
2 
2 
4 
5 
5 
7 
2 
4 

1 
8 

1 
8 
6 

2 

4 

82 
128 

8 

56 

20 
40 

Tons. 

^75 

978 

1,978 

852 

1,740 

Tons. 
7? 

645 

1,004 

2,086 

50 

114 

146 

1  1  1  1  1  1  1  1  if 

* 

Tons. 

Dross  and  loimd  eoaL 

Dross. 

DroBB. 

Dross. 

Small  coal. 

Dross  and  smithy  coaL 

Dross. 

Total  of  Kilmarnock  - 

82 

15 

16 

219 

60 

5,418 

4,071 

— 

— 

Total  number  of  circulars  issued 

„  „  returned 


-  32 

-  15 


Leaving  the  Coal  from  seventeen  works  to  be  estimatecL* 


Coal  returned  as  used  for  steam  engines 
„  yy  for  other  purposes 

Coke  used  computed  as  Coal 

AirrHBAGIIE 


Tons. 
5,418 
4,071 


Total 9,489 

Coal  estimated  as  used  bj  steam  engines,  not  returned          «            -            .            .             .  3^500 

„            „             for  other  purposes         .  w         .    "   .         "             "              '              "  ^>750 

Total  Coal  used  in  the  manufactures  (other  than  Flo  and  Malleable  Ibon)  of  Eilicabnook  14^739 


*  Many  of  those  are  small  works  nsing  hut  little  coaL    Information  has  been  receiyed  respecting  most  of  them,  npoo  which  the  estinate  H 
based. 


(6.)  BEBWICESHIBE. 


CntCULABS. 

Steak  Eiranncs. 

Coal. 

Dbsoriptiov 
OP  Manufagtubb. 

No.' 
sent 
out 

No. 

re- 

tomed. 

No. 
re- 

tOIDfid 

as  in 

nse. 

Horse  Power 
retnmed. 

Used 
for  Steam 
Engines. 

Used 
for  other 
pur- 
poses. 

C<MCB. 

.4^ 

Description  of  Coal  used, 
Bemaik^&c 

Nomi- 
nal. 

Indi- 
cated. 

Boiler  makers  -       -        - 
Brewers 
Iron  foonders 
MiUers          -       - 

— 

2 
2 

4 

4 

8 

22 

4 

— 

ak>n8. 
815 
260 

774 

Tons. 

620 

85 

2,697 

Tons. 
80 

Tons. 

Small  and  seoonds,  Berwick  flilL 

Bonndeoal. 

Laige  and  house  coaL 

Total  of  Berwickshire. 

25 

8 

7 

26 

— 

1,849 

8^02 

80 

— 

llope  makers    - 
Saw  mills     - 

Total  for  Caithness 


(7.)  CAITHNESS-SHIRE. 

- 

— 

8 

1 

20 

— 

— 

110 

6 

— 

,    — 

6 

4 

20 

110 

5 

—        —      Very  little  coal  employed. 


NoTB.— About  1,600  toDS  of  cmI 
used  in  1867  in  Wick,  andabott 
7,000  tons,  Csithnea  CoiiiitT. 
Bng^coal. 


(8.)  GLACKMAHNANSHIRB. 


Brewers  •       -     ■  - 

Distillers      • 
Dyers      -        -        - 

Machine  mannfiictnrers 
Millers     .        *        . 
WooUen 


Total  Ibr  Claekmaimanshire 


— 

29 

4 

11 

1 

4 

81 

180 
10 
40 

19 
125 

118 

1,947 

8,179 

400 

1,870 

610 
7,144 

"407 

30 

8,562 

S60 

84 

— 

— 

24 

851 

847 

10,998 

— 

— 

96 

42 

44 

612 

1,104 

22,889 

11,668 

844 

— 

Small,  fbmaee,  and  soft. 
Dross,  ronndy  ana  splint 
Small  coal. 

Smithy,  soDally  and  hovse. 
House  coaL 

Dross,   Triping,   diew,  ipliirt  »« 
rubble. 
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CntouiiABS. 

SxBAX'JlNJIUIlf. 

GOAXi. 

Dbscbiptioh 

OF  MlNirrAOTUBB. 

No. 
sent 
out. 

No, 
re- 
turned. 

No. 

re- 
turned 
asm 

use. 

Horse  Power 
returned. 

Used 
ibr  Steam 
Bugines. 

Used 
for  other 
pur- 
poses. 

COKK. 

^ 

Description  of  Goal  used, 
Bemarks,  &c. 

Nomi- 
nal. 

Indi- 
cated. 

DiftUlere 

Engineers     -        - 
Printers           -        : 

— 

2 
9 
5 

1 
12 
33 

12 
114 

m 

102 
818 

Tons. 
1,200 
3,684 
61,147 

Tons. 

180 

5,483 

28,824 

Tons. 

40 

801 

Tons. 

Lanaricsliire,  soft  coal. 

Splint,  Triping,  smithy,  and  Moss. 

Dross,  Airna/ce,  and  Triping. 

Total  for  Dumbwtonahlre  - 

25 

16 

46 

650 

920 

66,081 

29^87 

841 

— 

Total  number  of  eirenlacs  issued 


-  152 

-  70 


„  „  reiumed  -  -         - 

Leaying  the  coal  from  eightj-two  works  to  be  estimated. 

Coal  returned  as  used  for  steam  engines 

„  „        '   for  other  purposes  -  -  - 

CoKB  used  computed  as  Coal 
Anthracite  .  -  -  - 


Total  -  .  .  .  -' 

Coal  esHnuUed  as  used  bj  steam  engines,  not  returned  ..... 

„  „  for  other  purposes  .---... 

Total  Coal  used  in  the  manufactures  (other  thap  Pig  and  Malleable  Irok)  of  Beb-  1 

WIOKSHIBB,  CaITBNSSS-SHIBB,  ClACKMANNAMSHIBE,  and  DuHBABTOKSHnUE  -  J 


Tons. 
90,379 
44,447 

953 

135,779 
75,570 

236,149 


(10.)  EDINBX7BGHSHIBE. 


ClBCULABS. 

Stbam  ENQimw. 

-■ 

Coal. 

Description 

No. 

Horse  Power 

used 
for  other 

1 

Description  of  Coal  used. 

OF  MAMUJfACrUItB. 

No. 
sent 

No. 
re- 

re- 
turned 

returned. 

Used 
for  Steam 

Coke. 

Bemarks,  &c. 

out. 

tamed. 

asm 
use. 

Nomi- 
naL 

Indi- 
cated. 

Engines. 

pur- 
poses. 

1 

Tons. 

Tons. 

Tons. 

Tons. 

Bolt  msnufaetungB  - 

6 

4 

5 

28 



895 

366 

11 

... 

Dross,  engine  and  bitominoos  eoal. 

Brick  and  tile        . 

3 

8 

5 

69 

... 

2,915 

7,199 



— 

Dross  and  fbmace  coaL 

Brewers            -        .        . 

29 

24 

85 

276 

805 

14,086 

8,144 

8,867 

— 

Furnace,  dross,  splint,  Triping  and 
great  coal.  East  Lothian  colleries. 

♦ 

Chemists 

9 

4 

2 

16 

— 

48a 

90 

— 

.^ 

[^krpet      .... 

1 

1 

3 

40 

— 

2,040 

680 

— 

_ 

Great  coal  and  dross. 

Distillers       -         - 

6 

4 

8 

168 

206 

11,080 

1,166 

152 



Splint  and  dross. 

Earthenware     -        *        - 

4 

4 

8 

21 

... 

151 

8,346 

— 

._ 

Great  coal,  sea  coal,  and  dross. 

Engineers      -        - 

81 

16 

27 

159 

268 

5,871 

l,91f 

475 

— 

Dross,  smithy   and  engine.  New 
castle  and  Scotch. 

jlaas       -         -        -        - 

^ 

8 

2 

18 

55 

1,030 

3,485 

— 

5,500 

Great  coal,  n>Unt  and  dross. 
Dross,  Scotch  and  English  coaL 

Iron  founders 

18 

5 

7 

54 

89 

1,148 

1,728 

487 



Limebnmers    -        -        - 

1 

1 

— 

— 

— 

— 

2,465 

— 

— 

Triping  and  dross. 

tfandkctnies  (Tarions)     - 

6 

6 

10 

292 

414 

5,486 

•  194 

— 

— 

Dross  and  steam  coal. 

£lls  (mannikotures) 

25 

18 

17 

560 

820 

16,846 

260 

50 

— 

Dross,  Triping,  blind,  and  household. 

Printers         -         - 

10 

5 

4 

24 

24 

600 

98 

— 



Dross  and  household. 

5alt         .... 

2 

2 

.7 

.    i84 

156 

5,^6 

M44 

-^ 

... 

Soft  coal  and  dross. 

W^oollen 

2 

1 

10 

12 

— 

230 

50 

— 

— 

Household  coaL 

Total  for  Edinbugh  - 

146. 

101 

145 

1,886 

2,887 

67,499 

37,482 

4,992 

5,500 

Total  Dumber  of  eirculars  issued         -  -  -     144  ' 

„  „  returned  -  -        -     101 

Leaying  the  Coal  from  fortj-fiVe  works  to  be' estimated. 

CuAX  returned  as  used  for  steam  engines         ....... 

„  „  for  other  purposes  -  -  *  •  -  -        . 

CoKS-used  computed  as  Goal  -  ..  i        • 

Anthraoits  ----.•.. 

Total 

GoAli  esHmaied  as  used  by  steam  engines,  not  returned  .  .  .  -  • 

„  „  for  other  purposes  ---•-•- 

Total  Coal  used  in  the  manufactures  (other  than  Pig  and  Mat.t.f.ablw  Ibon)  of  Edinburgh 


Tons. 

67,499 

87,482 

6,666 

5,600 


111,637 
22y500 


150,887 


3L  4^ 
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(U.)  DUMFBIESSHIBE. 


• 

CiROULABS. 

Stbax  Enoinbs. 

Coal. 

DsacauPTioN 

OF  MAKOTAOrUlUB. 

No. 
sent 
out 

No. 
re- 
turned. 

No. 
re- 
turned 
as  in 
use. 

Horse  Power 

Used 
for  Stesm 
Engines. 

Used 
for  other 
pur- 
poses. 

COKX. 

i 

BewaiptionofGoaliied, 
Bem«iks,fte. 

Nomi- 
nal. 

Indi- 
cated. 

Agricultnral  implements   - 
Brewers    -           -           - 
Brick  and  tile           -       - 
linen        -           -           - 
Mills             -           -        - 
Printers 
Woollen 

— 

8 
2 
8 
5 

1 

a 

36 

7 

14 

11 

8 

80 

40 
:   9 

100 

Tons. 

350 

190 

710 

158 

11 

89 

1,248 

Tons. 
300 
965 
930 
858 
14 

768 

Tons. 

80 

8,060 
84 

1  1    1    1    1    1    1    1 

Durham  and  Seoteh  coaL 
Ayrshire  and  LaDaricshine  cesL 
Small  and  round  coaL 
Laaaikshire  house  eoaL 
House  coal. 
Ordinary  coaL 
House  coal. 

Total  of  Dumfriesshire  - 

49 

86 

16 

100 

149 

2,696 

8,624 

2,164 

— 

DistiUers   - 
Engineers        r 
Saw  mills  - 
Manu&ctorers 

Total  of  Elginshire 


(12.)  ELGINSHIBK 


_ 

1 

— 

— 

— 

— 

388 

— 

-— 

.-1. 

3 

— 

_ 

— 

— 

88 

— 

— 

... 

3 

2 

34 

..^ 

800 

— 

^ 

— . 

— 

2 

1 

35 

50 

880 

720 

60 

— 

18 

9 

3 

69 

50 

580 

1,076 

60 

— 

Scotch  coaL 

Scotch  and  English  coal; 
Scotch  and  English  coaL 
Newcastle  coal  and  qilints. 


(13.)  FIFESHIBE. 


Bleachers  -           -           -  > 

_ 

10 

11 

261 

534 

4,679 

6,059 

— 

_ 

Chews,  steam,  and  nnall  oosL 

Brewers        -            -        - 

— 

4 

1 

6 

— 

80 

164 

.    — 

~~^ 

Chews,  &c. 

Brick  and  tile 

— 

5 

5 

64 

88 

2,631 

4)961 

— 

— 

Chews,  small,  dross,  and  stcsm  coL 

DistUlers 

— 

1 

— 

— 

— 

— 

2,850 

— 

— 

Steam  coal. 

Dyers 

— 

2 

1 

8 

_ 

260 

150 

— 

— 

Small,  CatUehin. 

Engineers        ... 

— 

15 

19 

60 

215 

8,560 

2,814 

806 

— 

Chews,    smithy,    sphnt,  and  sanE 
Scotch  and  En^ish. 

Flax  spinners 

... 

24 

46 

952 

1,800 

27,315 

2,541 

— 

— 

Chews,  small,  steam,  and  boaie  cnL 

Floorcloth        •        -        - 

— 

1 

2 

12 

14 

1,248 

— 

— 

-— 

Chews. 

Glue 

— 

1 

1 

1 

^- 

148 

40 

— 

— 

Chews. 

Ironfounders 



8 

1 

8 

— 

30 

271 

224 

... 

Chews,  steam,  and  house  cosL 

JJnen        -            .            - 

— 

89 

28 

420 

730 

9,585 

3,488 

— 

__ 

Chews,  steam,  and  house  coil 

Mannfiicturers 

.^ 

6 

2 

28 

— 

25 

109 

— 

— 

Dross  and  chews. 

Maltsters  - 

— 

1 

1 

8 

.^ 

16 

125 

— 



Scotch  ooaL 

Mills             -           -        - 

— 

8 

1 

70 

250 

1,040 

105 

— 

— 

Chews,  blind,  and  house  ouL 

Total  of  Fifesbire 

214 

115 

114 

1,887 

3,566 

50,517 

28,177 

1,030 

— 

Total  number  of  circulars  issued 


-  281 

-  150 


„  „  returned 

Leaving  the  Coal  from  one  hundred  and  thirtj-one  works  to  be  estimated. 

Coal  returned  as  used  for  steam  engines      ...... 

„  „  for  other  purposes         -  -  -  -  -  - 

Coke  used  computed  as  Coal  •  • 

Total  ..--.. 

Coal  esHmaied  as  used  by  steam  engines,  not  returned  .... 

„  „  for  other  purposes        -  -  -  -  -  . 

Total  Coal  used  in  the  manufactures  (other  than  Pig  and  Mallkablb  Iboh)  of  1 

DUMFRIESSHIRB,  ELGIHSHIAEy  and  FiFESHIBB  -  -  .  .  J 


Tons. 
53,793 
26,877 
4,337 

85,009 
32,500 
21,150 

139,259 
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a4.)  FORFABSHIRE. 


C1BC111.AS8. 

thzAV  Ekqinbb. 

Coal. 

Dbbcriftiok 
OP  Manupactube. 

No. 
sent 
ont. 

No. 
re- 
turned. 

No. 

re- 
turned 
as  in 

use. 

Horse  Power 
returned. 

Used 
for  Steam 
Engines. 

Used 
f<ir  other 
pur- 
poses. 

Coke. 

'^ 

Description  of  Coal  used, 
Ilemark8,&c. 

Nomi- 
nal. 

Indi- 
cated. 

Bleachers  - 

Brick  and  tile            -        - 

Canvas      -           -            - 

Confectioners 

Distfflers   -            -            - 

Bnginfieis,  Ac. 

Flax  spinnerB 

Lmen            -            •        - 

MiUs         -           -           - 

Winaey         -           -       - 

— 

10 

2 

7 
1 
3 
4 
17 
29 

16 

1 

8 

2 
4 
8 
2 
8 
68 
14 

8 

161 

26 
40 

12 

25 

1,532 

451 

82 

481 
26 

4,961 
*   785 

95 

Tons. 
5,908 

650 

l/)00 

161 

20 

805 

85,407 

5,804 

1,847. 

Tons. 
6,09S 

1,500 

26 

842 

129 

8,012 

475 

682 

Tons. 

60 
150 

Tons. 

Small    and    chews,    English     and 

Scotch. 
Scotch  and  English  coal. 
AU  En^ish  coal. 
Scotch  and  English. 
All  Scotch  coal 
Scotch  and  English  coal. 
Scotch  and  English  coal. 
Droas,  chews,  and  small  English  and 

Scotch. 
Dross,  chews,  and  small  English  and 

Scotch. 
No  information. 

Total  of  Forfiffshire .      - 

135 

90 

102 

2,829 

6,850 

51,102 

12,658 

210 

— 

Bleachers  - 

Brewera 

Confectioners 

Distillers 

Engineers 

Jateq>inmng    - 
lanen         -  • 

Printers 

Total  of  Dundee' 


191 


9 

4 
2 
2 
7 

59 
25 


110 


11 
2 
2 

1 
14 

113 

40 


190 


as.)  DUNDEE. 


165 

9 

24 

20 
162 

3,078 
1,145 

213 


4,816 


257 

14 


11,575 
3,649 

300 


16,178 


3,509 
480 

1,000 
351 

3,926 

78,535 
25,455 

7,060 


120,816 


5,166 
150 

1,150 
165 

5,245 

2,540 
2,744 

2,008 


19,168 


10 

688 


698 


Small  Scotch  and  English. 
English  and  Scotch  coaL 
Snoiall,  steam,  and  house  coal. 
Fifeshire  and  English  coal. 
Small,    splints,    and  chews,  Scotch 

and  English. 
Small,  dross,  Scotch,  and  English. 
Small    and    smithy,   English    and 

Scotch. 
Dross  and  slack,  Fifeshire. 


Brewers     -  * 

Brickmakers 

Ironfounders 

Mills 

Salt  refiners 

Soap  makers 

Total  of  Haddington 


28 


12 


(16.)  HADDINGTONSHIBE. 


10 


7 
35 

6 
8 
5 


61 


20 


20 


293 

63 

4,150 

— 

380 

780 

50 

26 

48 

2,300 

— 

517 

4,921 


3,686 


450 


20 


470 


Large  coal. 

Dross. 

Sniall,  furnace,  and  dross. 

Chews  and  large  coaL 

Conunon  and  dross. 

Small  coaL 


Brewen     -  .  - 

Brick  and  tile 

DistilleTs    -  -  - 

tronfbanders 

tf anufkctoTeTS 

Hilla 

Total  of  iDTeniess-shire- 


20 


10 


(17.)  INVEBNESS^SHIRK 


5 

15 
10 
14 

6 
25 


75 


20 

88 
80 


94 


100 
200 

285 

450 
85 


1,120 


65 
750 
865 
104 

180 


1,914 


13 


180 


193 


SpUnt. 

Small. 

Steam.    Quantities  not  separated. 

Splints     and    small,    Scotch    and 

English. 
Scotch  steam  coaL 
Scotch. 


Total  number  of  circulars  issued 


returned  * 


-  374 

-  238 


Leaving  the  Coal  from  one  hundred  and  thirty-six  works  to  be  estimated. 


CoAi.  returned  as  used  for  steam  engines      .-..-. 
„  „  for  other  purposes         ------ 

Coke  used  computed  as  Coal. 

I'otal  -...-- 

CoAi*  estimaied  as  used  by  steam  engines,  not  returned    -  -  -  -  - 

„  „  for  other  purposes  .  .  .  -  - 

Total  Coal  used  in  the  manufactures  (other  than  Pia  or  Malleable  Ibon)  of  Fob-  1 
FABSHiBB,  Dundee,  Haddington,  and  Inysrness-shibe       -  -  -  j 


Tons. 
177,459 
37,426 
2,098 

216,983 
9M50 
£1,500 

333,233 


18488.    VoLIIL 


3H. 


Digitized  by 


Google 
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AVPSNDIX  TO  THE  BEPOBT  OF  OOMHZTTBB  E. 


(18.)  KINCARDINESHIRE. 


Circulars. 

Steam  ^Jnoines. 

Coal. 

t 

Description 
ov  Manufacture. 

No. 
sent 
out. 

No. 
turned. 

No. 
re- 
turned 
as  in 
use. 

Horse  Power 
returned. 

Used 
for  Steam. 
Engines. 

tJsed 
for  other 
pur- 
poses. 

Coke. 

le 

Description  of  Cool  used, 
Bemarks,  &C. 

Nomi- 
nal. 

Indi- 
cated. 

r 

1 

Brewers 

Dyers 

Flax  spinners    - 

Manu&cturers 

Mills 

Distillers 

— 

3 

1 
3 

'      5 

7 

1 

1 
2 

6 
25 

28 

27 

Tons. 
69 
450 
240 

Tons. 
234 

25 

•    90 
174 
440 

Tons. 
22 

1 

Tons. 

Chews,  Fife,  and  Wiahaw. 
Small  and  chews. 
^  Scotch,  steam,  and  English  hm 
coal. 
Nnts,^ 

English  coal  and  anthracite. 
Great  cod. 

Total  of  Kincardineshire      - 

28 

.     20 

3 

59 

27 

759 

968 

23 

— 

as.)  EINROSS>SHIRE. 


Spinners    - 
Linen        -          - 
Mills 



1 

1 

25 

80' 

632 

— 

E 

— 

Chews. 
No  rttturn. 
No  return. 

8 

1 

1 

25 

80 

632 

— 

— 

— 

(20.)  LANARKSHIRE. 


Brewers          -         -         - 

„_ 

S 

1 

10 



282 

114 





First  quality. 

Brick  and  tile,  &c. 

— 

19 

40 

588 

460 

25,938 

40,291 

375 

— 

Splint  afid  dross. 

Confectioner 

— 

1 

2 

85 

— 

760 

20 

— 

— 

Dross. 

Cotton  manu^tnrers 

— 

1 

4 

130 

115 

3,185 

7,527 

— 

— 

Distillers 

— 

1 

1 

30 

— 

773 

1,557 

— 

— 

Dross  coaL 

Dyers        -            -            - 

— ■ 

2 

4 

56 

— 

2,247 

l,80d 

— 

— 

Inferior. 

Lime  burners 

— 

4 

2 

.   25 

— 

1,026 

1,400 

— 

— 

Dross.  . 

Manufacturers 

-1- 

3 

6 

102 

257 

2,040 

676 

— 

— 

Dross  and  tripin  i. 

Mills 

— 

6 

1 

10 

— 

320 

126 

— 

— 

Blind  coal  and  droas. 

Ironfonnders 

— 

15 

16 

157 

254 

6,666 

13,090 

440 

— 

Dross,  smithy,  ell  and  splint 

— 

1 

49 

444 

— 

6,216 

18,971 

— 

—    • 

Wishaw,  dross,  and  saa  ooaL 

Oil  refiners 

— 

10 

22 

456 

688 

54,788 

— 

— 

— 

Dross,  splint,  and  tnping. 

Total  of  Lanarkshire 

92 

66 

148 

2,043 

1,774 

104,231  ' 

85,072 

815 

— 

Total  number  of  circulars  issued 

•,  „  returned 


-.128 
-      87 


Leaying  the  Coal  from  fortj-one  works  to  be  estimated. 

Coal  returned  as  used  for  steam  engines  -  -  •  -  - 

„  „  for  other  purposes        -  -  -  -  -  - 

Coke  used  computed  as  Coal        -  -  -  -         ,      • 

Total  ...... 

Coal  estimated  as  used  by  steam  engines,  not  returned  -  -  •        ,       •. 

„  „  for  other  purposes     -  -  -  •  .  • 

Total  Coal  used  in  the  manufactures  (other  than  Bab  Iron)  of  KmoABDivs- 1 
sHiBE,  Ejnbobs-shibb,  and  Lanabkshibe    -  -  .  -    •  J  s 


^^ODS. 

105,629 

86,035 

1,084 


192,748 

47,500 
35^150 


275,998 


Digitized  by 


Google 
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(20.)  OIiASOOW. 


ClBCULAJBUL 

StJBAM  ENOINESa 

Coal. 

Dbsgbiption 

No. 

Horse  Power 

Used 
for  other 

^ 

Description  of  Coal  ased, 

No. 
sent 

No. 
re- 

re- 
tamed 

retamed. 

Used 
for  Steam 

COKB. 

1 

iiemarks,  &c.    ' 

ont 

tained. 

as  in 
use. 

Nomi- 
nal 

Indi- 
cated. 

Engines. 

pur- 
poses. 

Tbns. 

Tons. 

Tons. 

Tons. 

Bread,  biflciiit,  &c 

4 

4 

4 

78 

-      70 

l,277i 



— f 

— 

Dross. 

Bxtwers  and  distillerfl 

9 

9 

19 

243 

180^ 

12,203 

— 

— 

— 

Main  coal,  Wishaw,  Tripping,  dross, 

coke. 
Scotch  dross,  soft  coals. 

Brick  makert    *    ^ 

10 

10 

17 

212 

221 

8.051} 

__ 

■ 

^^ 

Boot  and  shoe  manvfiietiirers 

5 

5 

6 

48f 

.SJ 

1,501 

..^ 

— 

— . 

Stoneland,  dross. 

Brass  fomiders 

22 

22 

22 

1481 

3,412 

— 

— 

— 

Triping,  Wishaw,  best  soft  dross. 

Calenderere,  pMken,:ftCr  *• 

22 

22 

34 

896 

293 

9,044 

— 

— 

— 

Splint    coal,    Wishaw    small    coal, 
dross. 

Clotli  and  linen 

19 

19 

87 

1,854 

1,364 

28,860} 

«^ 

50 



Dross. 

Confectionerg 

9 

9 

13 

97i 

62^ 

558} 

1,588 

— 

— 

— 

Stonelaw,  dross.  Tripping. 
Wishaw  dross,  small  coal,  Tripping. 

Dyers  and  bleachers 

17 

17 

47 

770 

105,233} 

— 



— 

I^e-wood     ntakers     and 

grinders. 
Engineers*  machinery,  &c 

S 

8 

13 

395 

331 

9,875i 

— 

— 

— " 

Dross,  Triping. 

65 

65 

131 

1,810  . 

2,390 

47,214} 

«„ 

„_ 



Lanarkshire   round  coal,  soft   and 

hard  drosses,  Wishaw  dross,  Trip- 

Flonr,  grain  mills 

29 

29 

40 

292 

2,071 

31,302} 

__ 





pmg. 
Dross,  Tripping. 

Iron  founders 

77 

77 

146 

2,727J 

2,604 

71,942i 

'-*' 

98 

Dross,  Tripping,  hard  coal,  Wishaw, 
coke. 

Lemonade,  ftoda  water,  See. 

i 

5 

5 

17 

10 

280i 

~~    , 

> 

— 

Dross,  Tripping. 

Best  Wishaw  dross,  hirge  coal,  Trip- 

Muslin  and  staichers         -         10 

10 

18 

358 

366 

10,120} 

^- 

—  ■ 

— 

Miscellaneoiis.    .  -           -        59 

59 

75 

1,121 

l,171i 

26,509 

.^ 

208 

. 

pmg. 
Tnpping,  dross,    soft    coal,    splint. 

Wishaw  dross. 

Oil  and  colonr 

18 

18 

19 

298 

217 

24,075} 

— 



— 

Dross,  Tripping,  boming  oil. 

4 

4 

14 

270 

279 

11,909 

— 

-^ 

-«i- 

Dross,  Ell  coal.  Tripping. 

Printers,  &c. 

27 

27 

114 

1.086i 

l,367i 

43,137} 

— 

— 

— 

Dross,  Tripping,  hard  coal,  deck. 

Pottery,  glass  and  pipes    - 

15 

15 

17 

491 

628 

9,l78i 

— 

— 

— 

Dross,  Tripping,  small  coiil. 

Bope  makers 

5 

5 

7 

107i 

81 

1,624 

— 

— 

— 

Dross. 

Soap  and  chemical 

13 

13 

44 

513 

654 

111,138} 

— 

— 

— 

Main  coal,  hard  and  soft  dross. 

Ship  builders 

3 

3 

14 

256 

200 

5,985 

— 

—  , 

— 

Splint,  dross. 

Su^r             -          -          - 

9 

9 

26 

396 

485 

31,145 

— 

— 

— 

Best  splint  coals,  dross,  Tripping. 

Tanners 

4' 

4 

6 

48 

39 

896 

— 



— 

Dross. 

Workers  in  wood,  bnilders, 

49^ 

49 

59 

983 

561} 

19,748| 

»  — 

— 

— 

Dross,    Tripping,     common    eoal, 

&c. 

' 

wood. 

Weaving  and  spinning      - 

58' 

58 

130 

6,127 

13,773 

147,847 

— 

— 

Dross,  Tripping. 

Total  of  Glasgow 

575 

575 

1,077 

30,644 

30,160 

775,100 

— 

856 

— 

Total  num 

ber  of 

circulars  isaued 

•      575 

Mi. 

„     [        returned 

•      575 

Lea 

nng  n 

oCoal 

to  be 

estzmat 

Bd, 

None 

forSU 

*am  Ei 

tgirtes. 

Coal  retamed  as  used  for  steam  engines 
„  „  for  other  purposes 

Coke  used  computed  as  Coal 

Total 
Coal  estimated  as  used  by  steam  engines,  not  returned 
„  „  for  other  purposes 


Tons. 
775,100 

547 

775,647 

250fiOO 


Total  Coal  used  in  the  manufactures  (other  than  Fig  and  !Malleable  Ibon)  of  Glasgow        1,025,647 


3M  % 


Digitized  by 


Google 
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AFPBN0IX  TO  THE  BEPOBT  OF  OOHUITTEE  E. 


(22.)  LINLXTHOOWSHIBE. 


CmCULARB. 

Steam  Engines. 

Coal. 

Descbiption 
or  Manufacture. 

No. 
sent 
ont. 

No. 
re- 
lumed. 

No. 
re- 
tamed 
as  in 
use. 

Horse  Power 
retumed. 

Used 
for  Steam 
Engines. 

Used 
for  other 
pur- 
poses. 

Coke. 

Description  of  Coal  ved, 
BcmaikSy&c 

Nomi- 
nal. 

Indi- 
cated. 

Brick  and  tile 

Cotton 

Distillers 

Earthenware 

Ironfoouders 

Lime  burners 

Mills 

Oil  refiners 

Salt 

— 

6 
2 
3 
3 

4 

8 
14 

49 

15 
87 
30 

88 
141 

115 
70 
16 

150 
40 

44 

65 

Tons. 

1,498 

1,200 

650 

1,500 

89 

588 
10,710 

Tons. 
2^98 

1,500 
5,500 

735, 
100 
34,947 
1,402 

Tons. 

40 
118 

Tons. 

Dross,  tripping,  and  chewt. 

Dross. 

Dross  and  hoose. 

Splint  and  haid. 

Scotch  and  English  coaL 

Dross  and  RMmd  coaL 

Dross,  tripping,  and  steaa  coal 

Tripping  and  mucreoied. 

Small  coal. 

Total  of  Linlithgowshire 

52 

33 

40 

310 

500 

16,235 

46,682 

158 

— 

(23.)  PEEBLESSHIRE. 


Ironfounders 

Milb 

Woollen           -        -        - 



■     1 

1 

10 

1 
1 
5 

4 
>JB1 

6 

10 

135 

50 
2,055 

8 

100 

1,330 

10 

— 

Good  coal  and  dross. 

Soft  Wiahaw. 

Bough,  chewi,  triping,  and  dim. 

Total  of  Peeblesshire 

18 

12 

7 

85 

151 

2,105 

1^38 

10 

— 

(24.)  PERTHSHIRE. 


Brassfounders 



8 

2 

9 

.... 

117 

394 

17 



Wishaw,  chews,  and  dross. 

Bleachers 

— 

4 

25 

50 

250 

4,156 

— 

— 

English  and  Scotch  ooaL 

Brewers 

— 

7 

4 

24 

503 

427 

98 

— 

Splint,  chews,  and  drots. 

Distillers 

— 

4 

10 

6 

852 

180 

— 

— 

Dross  and  small  coaL 

Dyers        -            .            - 

— 

2 

6 

— 

60 

5 

— 

— 

Furnace  ooal  and  splint. 

Farina  -            - 

— 

2 

— 

•— 

^— 

.— » 

40 

... 

•— 

Chews. 

Flax          -           •           - 

— ■ 

6 

120 

194 

1,760 

790 

13 

— 

Small  and  dross. 

Iron  foundry 

— 

3 

9 

13 

413 

77 

96 

— 

Dross    and    chews,    Eng^ih    tsi 
Scotch. 

Mills 

— 

10 

19 

6 

317 

15 

— 

— 

Chews,  dross^  and  smsIL 

Manufiusturers 

— 

12 

100 

180 

2,403 

13 

— 

! 

Splint,  drofls^  and  steam. 

Hope 

— 

2 

15 

50 

302 

35 

— 



Dross. 

Worsted 

— 

5 

60 

210 

2,400 

59 

— 

— 

Small,  chews,  and  splint 

Total  of  Perthshire 

97 

60 

34 

877 

733 

9,377 

6,191 

219 

— 

Total  number  of  circulars  issued    - 
„  ,,  returned 


167 
105 


Leaving  the  Coal  for  sixtj-two  works  to  be  estimated. 

CoiLL  returned  as  used  for  steam  engines  -  .  •  .  - 

^  „  for  other  purposes        -  -  -  -  -  • 

CoKis  used  computed  as  Coal  ...••• 

Total  -  -  -  .  -  . 

Coal  esHmated  as  used  bj  steam  engines,  not  retumed  .... 

„  „  for  other  purposes  -  -  ... 

Total  Coal  used  in  the  manufactures  of  Likuthqowshibx,  Peeblbshibb,  andl 
Pebthshibe        •  -  -  -  -  -  -J 


Tms. 
27,717 
54^311 
516 


82,544 

*,750 

20,500 


111,794 


Digitized  by 


Google 
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(26.)  BOXBUBOHSHntE. 


CntcuuLBS. 

Stbax  Enqihxs. 

COiLL. 

No 
sent 
ont 

No 
re- 
tamed. 

No. 
re- 
tomed 
as  in 
use. 

Horse  Power 
returned. 

Used 
for  Steam 
Engines. 

Used 
for  other 

poses. 

Coke. 

^ 

Bemariu,  &e. 

Nomi- 
nal. 

Indi- 
eated. 

Brewers        -           -        - 
Dyers        -            •            - 
BigineerB 
Manuftfitorers 

.— 

1 

2 

3 

14 

1 

3 

11 

3 

2 

305 

26 

6 

385 

Tons. 

1,683 

846 

4,566 

Tons. 

35 

1,446 

Tons. 

Tons. 

Large  eoal  and  nnts.. 
Small,  nnts,  and  smitby. 
Engine,  dross,  and  household. 

Total  of  Boxbnrghshire     - 

35 

20 

15 

810 

867 

6,595 

1,481 

— 

— 

(26.)  RENFBEWSHIBE. 


Bleachers        -         -        . 

«_ 

8 

21 

59 

215 

8,415 

3,011 

_M 

._ 

Tripping,  nnriddled,  and  dross. 

BrassfounderB 

— 

4 

26 

— 

454 

117 

182 

— 

Splint,  dross,  &c 

BoUer       - 

— 

6 

49 

115 

6,688 

2,127 

228 

— 

Lanariosbire,    smitbj,    dross,    and 
splint 

Wishaw,  splints. 

Brewers           .       -       , 

.— 

2 

11 

25 

100 

280 

— 

— 

Brick        ..            - 

— 

6 

10 

— 

50 

500 

— 

— 

Soft  coaL 

Distillers      . 

— 

— 

— 

— 

1,800 

— 

■  — 

— 

Hard,  splints. 

Dyers        -             -         - 

— 

— 

— 

— - 

— 

270 

— 

— 

Dross. 

Cotton  spinners 

— 

23 

895 

2,198 

21,947 

3,419 

— 

— 

Wishaw,  round,  dross,  and  splints. 

Engineers        -        -         - 

— 

25 

277 

738 

6,295 

8,554 

112 

— 

Dross,  smifliy,  tripping,  and  spfints. 

Feh 

— 

2 

— 

84 

965 

110 

— 

— 

Trippmg  and  droas. 

Lime  burners 

— 

2 

— 

24 

896 

1,214 

519 

-* 

Dross  and  soft  coal 

ManufiictaretB 

— 

2 

66 

65 

1,610 

-.., 

— 

Dross. 

Mills        •            -             - 

— 

3 

140 

210 

1.228 

15 

— - 

— 

Dross,  splint,  and  blind  coal. 

Bopemakers 

— 

4 

200 

400 

4,800 

900 

— 

— 

Dross. 

Sof^  refiners 

— ^ 

9 

88 

288 

90 

54/)29 

10,158 

— 

— 

Splint,  steam,  and  dross. 

Printers  (calico) 

— 

6 

205 

750 

2,226 

50,205 

2,892 

— 

— 

Total  of  Renfrewshire 

96 

70 

343 

2,771 

6,885 

157,977 

28,562 

991 

— 

Total  number  of  circulars  iasued  -  -  -     131 

„  „  returned  -  -        -      90 

Leaving  the  Coal  for  forty-one  works  to  be  estimated. 

Coal  returned  as  used  for  steam  engines .    -  -  -  -  -  - 

„  „  for  other  purposes  -  -  - 

CoKS  used  computed  as  Coal  -  -  .  . 

Anthraoitb  .  -  -  -  - 

Total  -  -  -  ... 

Coal  esHnuUed  as  used  bj  steam  engines^  not  returned  -  .  • 

„  „  for  other  purposes  -  .  -  .  - 

Total  Coal  used  in  the  manufactures  of  Boxbubohshibe  and  BsNFBswteiBE 


Tons. 
164,568 
30,043 
1,321 


195,932 

5S,700 
11,500 

266,132 


3M  3 
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(27.)  PAISLEY. 


Cescdlabs. 

Stbam  Ekoiniss. 

Coal. 

DXSGBIFTIOII 
or  MiNUVAGTUBS. 

No. 
sent 
ont 

No. 
re- 
turned. 

No. 
re- 
turned 
asm 
use. 

Horse  Power 
retnzned. 

Used 
for  Steam 
Engines. 

Used 
for  other 
pur- 
poses. 

Coke. 

Description  of  Coal  ued, 
Bemaiks,&e. 

NomU 
naL 

Indi- 
cated. 

Brick  and  tile  maker 

Calenderers 

Oandle  maker 

Cuiriers 

Dyers 

Engineers       -       -        - 

Sliawl  mann&ctore 

Soap  maker 

Starch  maker 

Thread        .         -           - 

5 
7 
4 
3 
27 
10 

53 

4 

6 

12 

3 
6 
3 
8 
14 
7 

26 
2 
8 

11 

8 
2 

15 
10 

7  * 

5 
17 

125 

107 
85 

30 

150 
40 

40 
31 

156 

40 
3,877 

Tons. 
4,028 
1,400 

7,988 
2,221 

2,570 

2,248 
24,804 

Tons. 

16,059 

257 

1,095 

10 

396 

1,328 

713 
843 
645 

74 

1  M  1     1  I  1  1  1  1  1 

Tons. 

Dross  and  common  coal 

Dross. 

Wisbaw,  dross  and  eoeL 

Dross  and  coaL 

Dross,  Ayxshire,  Wishaw,  colin. 

Dross,  Aynhize,  ^labaw.  UmM, 

Kilsyth,  smithy,  and  ceke. 
Dross,  Wishaw,  culm,  &e. 
Dross,  Triping. 
Dross,  Wishaw,  splmt,  soft. 
Dross,  Wishaw,  Ayrshire,  soft 

Total 

181 

78 

64 

347 

8,834 

44,759 

21,420 

— 

— 

Total  number  of  circulars  issued        -  '-  -      131 

.    „  „  returned        -  -  -         78 

Leaving  the  Coal  for  fifty-three  works  to  be  estimated. 

♦  "•  • 

Coal  i^etumed  iu  used  for  steam  engines  ... 

„  „  for  other  purposes 

Coal  used  computed  as  Coal. 

Total  -  - 

Coal  estimated  as  used  by  steam  engines,  not  returned 

„  „  for  other  purposes  .  -  -  - 

Total  Coal  used  in  the  manufactures,  other  than  Ibon,  of  Paisley 


Tom. 

44,759 

21,420 

66,179 
32,510 
11,100 

116,449 


(28.)  SBLEIBESHIRSi. 


■ 

ClBCDLABfl. 

.  Stbam  Eboives. 

COAt. 

Debobiftioh 
OF  Maitufactubb. 

No. 

sent 

out 

No. 
re- 
turned. 

No. 
re- 
turned 
as  in 
use. 

Horse  Power 
returned. 

Used 
for  Steam 
Engines. 

Used 

foro&er 

pur- 

poses. 

COKB. 

DescnpQon  of  Coal  oied, 
Beinaifcs,&c 

Nomi- 
«aL 

Indi- 
cated. 

Engineers 
Woollen 

— 

1 
18 

2 

19 

10 
471 

867 

Tons. 
316 
9,983 

Tons. 
70 

3,889 

Tons. 
60 

Tons. 

Furnace  coaL 

Chews,  dross,  and  engine  coiL 

Total  of  Selkirkshire 

88 

19 

21 

481 

857 

10,299 

•  8,959 

6^ 

— 

(29.)  STntUNOSHIBE. 


Brewera     . .  - 

_ 

8 

18 

20 

677 

28 

15 

— . 

LainecoaL 

Brickmakers 



5 

28 

44 

840 

4,884 

— 

— 

Dross,  chews,  andsnuill  ooiL 

Bolt           -           •           - 

— 

— 

— 

— 

— 

624 

::— 

— 

Smithy  coaL 

Cotton 

— 

2 

35 

50 

860 

80 

— 

— 

Splint  and  screened. 
Wishaw  dross. 

Dveis           -         -         - 
Distillers 

— 

1 

15 

— 

4,000 

80 

— 

— 

— 

5 

40 

62 

3,500 

2,500 

150 

— 

Dross  and  screened. 

Engineers        .         .        - 

— 

3 

19 

— 

476 

96 

— 

— 

Splint,  triping,  and  dross. 

Lronfoundets 

— 

9 

158 

— 

3,485 

7,239 

— 

— 

Splini  triping,  and  dross. 

AAanuJDBKsturers        *         * 

— 

1 

25 

20 

162 

— 

— 

— 

Tripping. 

Mills 

— 

9 





45 

28 

— 



Oil  and  tar  distilleis  - 

— 

3 

22 

-:_ 

9fS0 

-J,600 





Small  and  furnace  oosL 

Printers  (calico) 

— 

60 

605 

463 

18,739 

10,499 

— 

— 

Tripping  and  dross. 

Screw           -                   - 

— 

— 

— 

— 

— 

31 

— 

— 

Smithy  coaL 

Woollen 

— 

10 

127 

435 

1,865 

815 

— 

— 

Splint,  chews,  and  dross. 

Total  of  StirlingshJie    - 

82 

46 

101 

1,087 

1,094 

84,499 

28^8 

165 

— 
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(80.)  SUTHEBLANDSHIRE. 


ClRCin.AB8. 

StKAX  SNGDIB8. 

Coal. 

DxSCRIFnOK 

OF  Manuvaotdsb. 

No. 
sent 
ont. 

No. 
re- 
turned. 

No. 
re- 

^orse  Power 
returned. 

Used 
for  Steam 
Engines. 

Used 

for  other 

pnr- 

poees. 

Coxs. 

1 

Description  of  Coal  nsed, 
BtnuidEB,&e. 

tnmed 
aiin 
use. 

Nbmi- 

naL 

Indi- 
cated. 

IHstfllen 

6^ 

1 

— 

— 

Tons. 

.Tons. 
260 

Tons. 

Tons. 

Scotch  and  BngUsh. 

WooU«n 


•I    •!    •!    'I    'I  -  I      "I 


(3L)  SHETLAND. 

5  I      —      (  90  I     2,025  I      —    I  ;  —    |  English  and  Scotch  coftls. 


Total  number  of  circulars  issued 

„  „  returned' 


-132 
.  69 


Leaving  the  Goal  from  siziy-three  works  to  be  estimated. 

Coal  returned  as  used  for  steam  engines 
\y  yf  for  other  purposes 

CoKB  used  computed  as  Coal 

Total 
Coal  esHmaied  as  used  by  steam  engines,  not  returned 

'     ,,  „  for  other  purposes 


Tons. 
44,888 
86,647 
433 

81,968 
35fi00 
^130 


Total  Coal  used  in  the  manufactures  (other  than  Ison)  of  Ssuubkshibb,  SxiBLiiro-  T        .  .,  ,..0 

SHCBS,  SUTHEBLANDSHIBB,  and  ShBTLAIO^  -  -  *  -  -  J  ^      '* 


(82.)  WIGTONSHIBEL 


ClBQUUlRB. 

Stbam  Engihbs. 

Coal. 

DsscRipnoN 

No. 
sent 
out 

No. 
re- 
tamed. 

No. 
re- 
tained 
as  in 
use. 

Horse  Power 
retained. 

Used 
for  Steam 
Engines. 

Used 
for  other 
par- 
poses. 

Coxx. 

1 

Description  of  Coal  nsed, 
BemariKS,  &o. 

Nomi- 
nal. 

Indi- 
cated. 

Bfewers    -           -           - 
Brick  and  tile 
Distillers 

Mannfigusturers 
Sawmills 

— 

2 

1 

1 

1 
1 
1 

6 
8 

4 

25 
14 
14 

Tons. 
215 
60 

624 

190 
104 

Tons. 

60 

500 

340 

8 

Tons. 
8 

20 

Tons. 

Ayrshire  coal. 
HarUbrd  coaL 
AynhirecoaL 
Hard  and  foimdiy  ooaL 

AyisfaiiecoaL 

Total  of  Wigtonshire     - 

Id 

8 

5 

18 

53 

1,198 

908 

28 

— 

Total  number  of  circulars  issued 
„  „  returned 

Leaving  the  Coal  firom  five  works  to  be  estimated. 


13 

8 


Goal  returned  aa  used  for  steam  engines 

^  „  for  other  purposes 

Coke  used  computed  as  Coal 


Total 

Goal  e$timated  as  used  by  steam  engines,  not  returned  .  .  . 

„  „  for  other  purposes 

Total  Coal  used  in  the  manufEustores  other  than  LtON  of  Wiotoitshibe 


Tons. 

1,193 

908 

36 


2,187 
750 
i2S 


3,812 


3M4i 
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Appendix,  Table  No.  148. 


ntELAND- 


T  ^  «  ifts    The  text  gives  full  information  respecting  the  manu- 
Text,  p.  iw.  ^^^^^  ^j  ^^^^  ^^^^^  .^  Ireland. 


This  shows  that  in  the  Woollen  and 
Worsted  manufacture  the  average 
quantity  of  Coal  used  in  1868-1869 
was  .        -        .        -        - 

Text,  p.  188.  The  Cotton  Manofaoture  in  the 
same  years  consumed  an  average 
of       -        -        -        -        •        - 


59,3fil8  Tons. 


12, 


1,500 


Tons. 


Text  p  192.    The    Linen     Manupacturb    con- 
sumed    to       rge    the    Spindles    175,115  Tons. 
And  to  work  the  Power  Looms         -      82,447  Tons. 


The  following  returns  from  the  City  of 
Dublin  show  the  consumption  to 
have  been  in  various  mauufactures      1 15,352  Tons. 

The  returns  from  Belfast  give  a 
total  of  340,004  Tons  ;  of  this 
137,837  Tons  were  used  in  the 
manufactures  named  above,  there- 
fore for  other  manufactures  Belfast 
used  .        •        .        .        - 


Sundry  Manufactures  not  included  1 
in  the  above  -        -        -   j 

Total  of  Coal  used  in  ^he  Manu- 
factures of  Lreland 


202,167  Tom. 
250,000  Tons. 


846,968  Tons. 


IRELAND. 
DUBLIN. 


CnOULABS. 

Stkax  Enodies. 

Coal. 

Bbbcription 

No. 

Horse  Power  ^ 

Used 
for  other 

^ 

Description  of  Coal  used. 

OF  Mahufactube. 

No." 
sent 

No. 

re- 
turned 

returned. 

Used 
for  Steam 

Coke. 

1 

Remarks,  8cc 

out 

turned. 

as  in 
use. 

Nomi- 
nal. 

Indi- 
cated. 

Kngines. 

pur- 
poses. 

1 

Tons. 

Tons. 

Tons. 

Tons. 

AgricQltoTal  implements   - 

11 

4 

6 

59 

— 

676 

849 

— 

— 

Scotch,  Welsh  coal. 

Baths 

4 

2 

1 

8 

— 

200 

187 

408 

— 

Scotch,  Whitehaven. 

Bakeries 

10 

7 

— 

— 

— 

— 

1,170 

— 

— 

Troon,  hard  Ayrshire,  Scotch. 

Bell  fouiders 

2 

1 

— 

— 

— 

— 

30 

— 

— 

Cardiff  coal,  wood  also  used. 

Boiler  makers 

4 

8 

1 

20 

26 

270 

132 

— 

— 

Cardiff,  Whitehaven,  Scotch,  If  elsh. 

Brass  fomiders 

10 

6 

1 

16 

25 

200 

335 

6 

— 

Whitehaven,  hard  Scotch,  Welsh. 

Brick  makers 

1 

1 

— 

— 

— 

— 

180 

— 

— . 

Coals  of  every  description  (English), 

Brewers       -           -       - 

18 

8 

16 

171 

107 

6,300 

14,255 

""* 

24 

Scotch,    Glasgow     spfint,    Webb., 

malting  stone. 
Scotch,  Welsh,  mixture  of  Work- 

Chemists      •        .          - 

4 

2 

2 

14 

— 

600 

2,537 

— 

— 

. 

ington  and  Mary  port  slacL 

Carpets  and  rugs 

1 

1 

— 

— 

— 

— 

6 

— 

— 

Coal  and  coke. 

Coppersmiths 

2 

1 

1 

4 

— 

— . 

17 

— 

— 

Whitehaven  and  Swansea. 

DistiUers       -           -      - 

16 

5 

8 

126 

6,576 

3,338 

Glasgow,    hard    Ayrshire,    Scotch, 
steam,    Wigan,    Glasgow    Bpliot, 
Maryport,  Whitehaven,  Camber- 
lane. 

Flonr   machine    mannfac- 

2 

1 

... 

— 

— 

— 

6 

— 

— 

Gilcruix  and  Swansea. 

Frieze  manu&ctm«s 

2 

— 

— 

— 

— 

— 

— 

— 

— 

Gas  meter  mana&ctorers  - 

8 

2 

— 

— 

— 

— 

— 

50 

— 

Coke. 

Glass  mann&otiire 

8 

2 

— 

— 

— 

— 

7,500 

— 

— 

Welsh  bituminous,  Cardiff. 

Grease  manufacture 

1 

1 

— 

— 

— 

— 

6 

— 

— 

Scotch. 

Iron  founders 

28 

12 

15 

101 

76 

1,729 

940 

Scotch,    Swansea,    Welsh,   White- 
haven, Smith's,  coke,  water  power 
and  steam  hammers  used. 

Lace  manuihcture     - 

2 

1 

— 

— 

— 

—. 

40 

— 

— 

Gilcruix. 

Lead  mann&cture 

2 

1 

— 

— 

— 

— 

5 

— 

— 

House  coal. 

Linen  manufacture 

2 

2 

1 

14 

20 

— 

30 

.— 

— 

Hard  Ayrshire. 

South   Wales,    Anthracite,  Scotch 

Maltsters 

17 

8 

3 

14 

— 

166 

809 

..^ 

— 

steam,  Welch  steam,  WhitehsTen. 

MUlew        . 

24 

10 

6 

172 

255 

4,797 

794 

"■ 

■— 

Carlisle,   Scotch,  WhitehsTcn,  Eil- 

keny,  Welsh  steam  coal. 
Scotch,  Welsh. 

Oil  mannikctnre 

3 

1 

— 

— 

— 

— . 

190 

i— 

~.. 

F^per  makers 

10 

6 

7 

114 

83 

3,710 

728 

— 

— 

Swansea,  Scotch,  NewcasUe,  Welsh, 
smokeless,  eoke  and  water  power. 

Printers 

11 

6 

6 

43 

— 

415 

89 

15 

— 

Scotch,    Wigan,    GUcnux,   White- 
haven. 

Sawmills 

8 

2 

— 

— 

— 

"— 

1 

— 

— 

Whitehaven,  water  power  snd  bsnd 
sawing. 

SaU  clofh 

5 

2 

— 

— 

— 

— 

10 

— 

— - 

Hand  power  employed. 

Soap  manufiicture 

3 

2 

2 

4 

— 

50 

80 

— 

— 

Hard  Ayrshire,  Wkitehaw,  Seoteh. 

1 

1 

— 

— 

— 

— 

16 

— 

— 

Welsh  and  coke. 

Tabinet  manuftctnre 

8 

3 

2 

12 

10 

318 

130 

— 

— 

Scotch,  Scotch  steam,  hand  power 
used. 

Wadding 

1 

1 

«„ 

.. 

^_ 

._ 

^mm 

265 

i—  ' 

14 

7 

3 

41 

56 

200 

166 

— 

— 

Scotch,  Whitehaven,  water  power. 

Worsted 

2 

1 

— 

— 

— 

— 

150 

""" 

— 

Whitehaven,  cannel  coaL 

Total  Coals 

230 

113 

81 

933 

658 

26,207 

34,746 

844 

24 
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Total  number  of  circulars  issued 


relumed 


Leaving  the  Coal  from 


230 
113 

117  -  works  to  be  estimated. 


Coal  returned  as  used  for  steam  engines        ...... 

„  „  for  other  purposes  .  -  -  .  . 

Coke  used  computed  as  Coal  .... 

Akthragite  -  -  -  -  - 

Total  .... 

CoAi.  estimated  as  used  by  steam  engines,  not  returned  .... 

„  „  for  other  purposes  .  .  -  - 

Total  Coal  used  in  the  manufactures  (other  than  Pio  and  Bar  Iron)  of  Dublin 


Tons. 

26,207 

34,746 

1,125 

24 

62,102 
S0,600 

115,352 


BELFAST. 


CnOULARS. 

Stbam  Enoikes. 

Coal. 

Dbscsiptiom 

No. 

Horse  Power 

Used 
for  other 

^ 

Description  of  Goal  used. 

or  MANnFACTURE. 

No. 
sent 

No. 
re- 

re- 
turned 

retoned. 

Used 
for  Steam 

COKB. 

1 

Remarks,  &o. 

out. 

turned. 

as  in 
nse. 

Nomi- 
nal. 

Indi- 
cated. 

Engines. 

pur- 
poses. 

^ 

Tons. 

Tods. 

Tons. 

Tons. 

Bleuhen 

43 

81 

85 

3,449 

6,870 

32,303 

19,139 

— 

— 

English,  Welsh,  and  Scotch. 

Boiler  makers 

8 

8 

58 

84 

1,175 

510 

— 

— 

English,  Sootch,  and  South  Wales. 

Brass  founderB 

20 

11 

2 

8 

— 

200 

186 

166 

— 

Slack,  English,  Sootch,  and  Welsh. 

5 

2 

21 

— 

110 

12 

— 

— 

English  and  Scotch. 

Brick  and  tile  makera 

12 

5 

94 

— 

670 

8,119 

— 

— 

Nuts  and  slack,  English  and  Scotch. 

Chandlers 

16 

— 

— 

— 

— 

796 

— 

— 

English  and  Scotch. 

Chemiits 

6 

4 

95 

150 

1,179 

40 

— 

— 

Glasgow    splint,     hard    Ayrshire, 

English. 
Hard  Ayrshire. 
Welsh,  Sootch,  English,  haid  Ayr- 

shire. 

Distmen 

12 

6 

1 

16 

20 

360 

41 

.... 

__ 

Felt  manaikctiire 

4 

3 

2 

40 

190 

1,380 

475 

•— 

— 

Plax  and  hemp  mannfactare 

13 

1 

.^ 









«« 

_„ 

Flax  and  tow  spinners 

58 

50 

101 

4,978 

11,708 

106,447 

15,741 

•— 

— 

Glasgow     splint,     hard     Aynhire, 
English,  Scotch,  Welsh. 

Glasi  mannfftctnre 

C 

4 

— 

— 

— 

— 

86 

344i 

— 

English. 

Linen  manu&ctare 

59 

31 

27 

688 

1,700 

13,864 

1,785 

10 

— 

English,  Scotch,  Irish,  Welsh,  slack. 

Machine  and    mill  manu- 

21 

14 

15 

179 

352 

3,803 

2,074 

— 

— 

E^oglish,  Scotch,  Welsh. 

&ctore. 

1 

HosKn  mann&ctore 

;     21 

.         8 

1  :       20 

— 

— 

302 

844 

— 

Hard  Ayrshire,  English. 

Moslin  weayers 

8 

7 

1 

25 

— 

— 

804 

— 

English  slack. 

SawmUls 

9 

7 

8 

452 

240 

2,873 

35 





English,  Scotch. 

Printers        -         - 

6 

2 

39 

117 

666 

1,830 

— 

— 

Maryport. 

Total  for  BelfSut     - 

1     327 

202 

264 

10,162 

20,926 

165,029 

46,975 

555 

— 

Total  number  of  circulars  issued 


327 
202 


returned 
Leaving  the  Coal  from  one  hundred  and  twenty-fiye  works  to  be  estimated. 

Coal  returned  as  used  for  steam  engines  -•-... 

„  y,  for  other  purposes  -  -  .  * 

Coke  used  computed  as  Coal. 

Total  .-.-... 

Coal  ettimcUed  as  used  by  steam  engines,  not  returned  -  -  - 

„  „  for  other  purposes  -  *  -  .  - 

Total  Coal  used  in  the  manufactures  (other  than  Pio  and  Bab  Ibon)  of  Bxlfast 


Tons. 
165,029 
49,976 
780 

215,734 
S6,520 
37,730 

340,004 


184S8.    Yolin. 


3N 
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Appendix,  Table  No.  148  (a). 

Return  made  by  the  Factory  Inspector  of  the  Steam  Power  employed  in  the  Western 

Division  of  England  and  Wales. 


Tndes. 

No.  of 

Horse 

Trades. 

No.  of 

Hone 

Firms. 

Power. 

Firms. 

Power. 

Ammonition          -           .            - 

4 

94 

India  Rubber        .           .           . 

12 

806 

Anchors        -            -            . 

. 

5 

109 

Iron  Manufactures    - 

. 

240 

36,239 

Anvils  and  Vices  - 

- 

10 

168 

Iron  Platers           .            -           - 

- 

3 

8 

Awl  Blades  - 

- 

12 

34 

Iron  Washers 

- 

6 

51 

Axles        -            .           -           - 

- 

18 

212 

Japanners-            .            _            . 

- 

31 

174 

Bedsteads      - 

. 

85 

236 

Jet  Ornaments 

- 

5 

31 

Bellows     -           -           -            - 

- 

1 

8 

Jewellers  -           -           -           - 

. 

27 

37 

Bells 

- 

1 

20 

Lead 

- 

4 

187 

Birdcages  -           -           -           - 

» 

— 

3 

Leather     .            -           -            - 

- 

16 

282 

Bobbins 

- 

11 

265 

Locks  and  Keys 

. 

19 

50 

Boilers      -            -            -            - 

_ 

45 

391 

Manure     -            -            .            - 

. 

3 

115 

Bolts,  Rivets  -            -            - 

- 

104 

1,517 

Metal  Mounting 

- 

5 

24 

Book-binders          .            .            - 

- 

108 

1 

Metal  Refining      - 

. 

3 

18 

Book  Clasps  ... 

- 

4 

11 

Metal  Bollmg 

. 

7 

107 

Boots  and  Shoes    - 

- 

89 

171 

Metal  Spinning      ... 

. 

6 

US 

Brass  Finishing 

- 

5 

8 

NmIs 

; 

35 

784 

Brass  Taps 

_ 

2 

20 

Needles     -           .           -            - 

. 

58 

287 

Braziers        -            -            - 

. 

6 

20 

OU    - 

. 

2 

80 

Brewers     -            -            -            - 

_ 

7 

121 

CHledBaije 

- 

1 

4 

Bricks  and  Tiles 

- 

52 

1^34 

Paper 

- 

157 

6,907 

Bridge  Builder      -           -• 

- 

1 

20 

Penholders             ... 

- 

1 

12 

Britannia  Metal 

- 

5 

24 

Pens 

- 

11 

239 

Brushes     .... 

. 

.      5 

16 

Pewterers  .... 

- 

2 

4 

Bnckles 

. 

— 

35 

Pins- 

• 

25 

178 

Boilders     -            .            -            - 

_ 

— 

20 

Plumber    -            .            -            - 

- 



4 

Buttons         .            .            - 

. 

41 

171 

Potters 

- 

5 

166 

Candles     -           -           -           - 

. 

1 

32 

Printers     -            -            .            - 

. 

840 

1,090 

Candlesticks  -            .            - 

- 

5 

42 

Printers  and  Hnders  - 

. 

301 

201 

Carpets      -            -            -            - 

- 

3 

2 

Quarries    .... 

. 

80 

699 

Carriages  and  Waggons 

- 

81 

1,222 

Rails 

- 

4 

452 

Cart  Arms             _            -            - 

_ 

1 

2 

Railway  Chairs      ... 
Rifle  Sights  - 

. 

1 

7 

Cement 

« 

4 

164 

. 

I 

4 

Ch^P^g         •               .               .               • 

_ 

29 

658 

Rhigs        .            .            -           - 

_ 

1 

3 

Chandeliers  -            .            - 

- 

15 

75 

RoUerg 

. 

4 

32 

Charcoal    -            -            -            - 

_ 

1 

40 

Rope         .... 

. 

10 

144 

Chemicals     ... 

. 

45 

1,244 

Rugs 

. 

1 

4 

Clocks       -            .           -            - 

_ 

1 

2 

Rulers       .            .            .           - 

- 

1 

3 

Clothing 

- 

28 

72 

Safes             .           - 

. 

4 

100 

Cocoa        .... 

• 

2 

125 

Safety  Fuies 

. 

1 

10 

Colours         -            .            - 

- 

2 

96 

Salt  - 

. 

27 

620 

Confectioner          ,            -            - 

. 

I 

4 

Sash  Pulleys 

. 

2 

2 

Coopers         -            -            - 

• 

2 

53 

Saw  Mills     - 

. 

10 

251 

Copper  Caps 

. 

1 

10 

Scientific  Apparatus 

. 

2 

6 

Copper  Mi  Is 

- 

10 

2,256 

Screw  Propeller 

- 

1 

3 

Copper  Smiths       ... 

- 

1 

5 

Scythes     .... 

- 

5 

38 

Copying  Presses 

- 

1 

4 

Seed  Crushers 

- 

1 

100 

Corkscrews   .        .           -           - 

- 

6 

23 

Ships  and  Boats     -            .            • 

. 

27 

640 

Cornices 

- 

2 

3 

Ships' Logs  - 

. 

1 

4 

Cutler        .... 

_ 

1 

3 

Ship  Sheathing      - 

. 

2 

380 

Decorator     - 

. 

1 

12 

Shot- 

. 

1 

40 

Die  Sinkers            -            -            - 

_ 

6 

11 

Slate  Dresser         .            .            . 

_ 

1 

95 

Electro  Platers 

. 

34 

275 

Smelters        ... 

. 

183 

12,740 

Engineers  .... 

. 

567 

9,783 

Smiths       .            .           .           - 

. 

39 

287 

Fenders  and  Fire  Irons 

- 

17 

104 

Soda  Water  - 

- 

2 

12 

Ferrules     -           -            -           - 

_ 

1 

12 

Spades       .... 

_ 

27 

428 

Fishing  Tackle 

- 

4 

7 

Spectacle  Frames      - 

. 

1 

I 

Fitters       .... 

. 

6 

26 

Spindles    .... 

- 

1 

I 

Flour  Mills    - 

- 

2 

430 

Spirits 

. 

2 

128 

Forks  and  Spoons  -            -            - 
Founders       -            -            - 

: 

10 
663. 

154 

4,498 

StairRods     - 

- 

10 

1 

119 

4 

Frames      .           -            -            - 

- 

1 

4 

Stampers   .            .            .           - 

- 

12 

63 

Fuel- 

- 

2 

177 

Starch 

. 

1 

23 

Fumiture  -            .           -            - 

. 

20 

75 

Stoppers    -           -           -           - 

. 

1 

14 

Galvanizers  - 

- 

9 

161 

Straw  Bonnets 

. 

82 

12 

Gas           .            -            -           - 

- 

9 

229 

Sugar  Refiners      .           .            . 

- 

11 

1,618 

Gas  Nipples  - 

- 

2 

18 

Swords         .            .           - 

• 

9 

6g 

Gates  and  Hurdles 

- 

7 

40 

Table  Covers 

- 

1 

9 

Gelatme 

- 

1 

46 

Thhnbles       - 

. 

4 

12 

Gorman  Silver      ... 

. 

4 

196 

Tobacco    .... 

. 

69 

269 

Glass  Cutting 

- 

37 

457 

Tools 

. 

57 

970 

Glass  Manu&ctures 

' 

92 

2,205 

Toys                      ... 

- 

15 

69 

Gloves 

- 

18 

3 

Traps 

. 

1 

6 

Gold  Thread 

_ 

2 

12 

Trays        -           -           -           . 

. 

5 

24 

Gsates 

- 

12 

92 

Tubes 

. 

52 

1^ 

Gridirona  -           -           - 

1 

2 

Turners     -           -           -     ,      - 

. 

10 

82 

Grinders  and  Polishers 

70 

386 

Turntables    - 

. 

1 

12 

Guns  and  Pistols  .           -           - 

. 

46 

703 

UmhreUas- 

. 

6 

22 

- 

19 

94 

Vamish 

. 

1 

12 

Handuc£b .           -            -           - 

_ 

1 

4 

Watches    -           .           .           - 

„ 

4 

10 

Harness        ... 

. 

15 

21 

Wheels 

_ 

4 

ISO 

Hats  and  Caps 

- 

86 

481 

Wire         .... 

. 

52 

2,207 

Huages          ... 

- 

7 

69 

ZiiMReUiag            - 

. 

4 

2 

Hollow  Ware         ... 

_ 

10 

63 

Hooks  and  Eyes 

- 

5 

83 

Total       - 

„ 

5,034 

108,568 

Horsehair - 

- 

7 

18 

Horse  Shoes  and  Tipe 

" 

5 

115 
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Appbndix,  Table  No.  149. 
STEAM  VESSELS. 


Forts  from  which 

Number 
of 

Number 
of 

Number 
of  Ocean 

Number 

of 

Coasting 

or  Tug 

Steam 

Vessels 

returned. 

Number 
employed 
as  either 

Gross 
Tonnage 

^Jf  c*.      

1 

taken 

Description  of  Coal  used ;  also  the  Names 

Steam  Vessels  sail 

Circulars 
issued. 

CircttlarB 
returned. 

Steam 
Vessels 
returned. 

Ocean  or 
Coasting 
returned. 

01  Steam 
Vessels 
returned 

con- 
sumed 
by  all. 

in  at 

Foreign 

Ports. 

of  Foreign  Fbrts  where  Coai  is  shipped* 

EsGiASD  and  Walks, 

Tons. 

Tons. 

Abcrystwith 

3 

— 

3 

— 

398 

1,510 

— 

Haydock  and  Radstock,   Welsh,    Bristol, 

and  Denbighshire. 
Soulii  Yorkshire. 

Boston  - 

1 



1 



65 

423 



Bridgewater 

1 

m^ 

1 

«_ 

.70 

500 



Welsh. 

Baroham 

1 

^^ 

1 



95 

583 



South  Wales. 

Bristol 

8 

1 

31 

— 

5,954 

32,231 

— 

Risca  Colliery,  near  Nevrport,  South  Wales, 
Bristol. 

Caidiff 

15 

3 

22 

28 

22,814 

117,374 

5,000 

South  Wales,  Northumberland  steam  coal. 
Foreign  ports  :  Malta,  Gibraltar. 

Camaryon 

1 

.^ 

1 



30 

400 

— 

Garston. 

Cowes 

2 

— 

3 



265 

190 



South  Wales  and  Scotch. 

Dover 

4 

— 

12 

12 

6,834 

19,842 

170 

Hartley,  steam  coal,  Welsh.  ^Foreign  port : 
Calais. 

Falmouth 

8 



6 



441 

2,200 



Welsh. 

FaTcrsham     - 

2 



3 



68 

470 

— 

Fleetwood    - 

3 

_ 

7 

,_ 

2,021 

22,460 



St.  Helen's,  Wigan. 

Gainslioroagh . 

2 

— 

6 

^- 

498 

2,040 

-^ 

Bamsley,  Rotherham,  Chesterfield. 

Glonoester 

4 

2 

8 

— 

1,135 

1?,066 

— 

Forest  o£  Dean,  Soulli  Wales  common  and 
steam  coal,  Cannock  Chase,  Newcastle. 

Goole 

4 



19 



2,891 

24,960 



Bamsley  common  and  steam  coal. 

Grimsby 

3 

10 

11 

— 

6,544 

22,963 

South  Yorkshire,  Wombwell-  Main^ 
Staveley,  Shireoaks. 

Hartlepool 

8 

3 

19 

8,821 

19,042 

11,798 

Durham.     Foreign  ports :  Gibraltar,  Malta. 

Hayle 

2 

— 

2 

-_ 

573 

1,168 

— 

Ruabon. 

HnU 

28 

60 

25 

1 

42,256 

106,207 

8,966 

Nottinghamshire,  Bamsley,  Darley  Ifotn, 
Scotch,  Welsh,  Newcastle,  Dnrham, 
Elsecar,  West  Hartley,  South '  forkshire 
.steam  :  Foreign  ports :  Copenhagen,  Antr 
werp,  Dantzic.  St.  Vincent|  Lisbon, 
Rotterdaam,  Stettin,  Gibraltar. 

Kingsbridge 

I 

1 



11 

100 



Jersey 

1 

-. 

1 

— 

73 

160 

— 

Welsh. 

Liverpool     - 

50 

218 

57 

"^ 

272,608 

543,699 

54,083 

Whitehaven,  Haydock,  Boghea^J,  St.- 
Helen's,  Wigan,  Welsh,  Lanarkshire 
steam  coal,  Hartlev,  Rushby  Park, 
Worsley  steam  coal  Foreign  ports :  Alex- 

andria,   Malta,  New   York,  Bahia,  St 

Vmcent,  Cape  de  Verde  Islands,  Kings- 
ton, Port  an  Prince,  St.  Thomas.    Also 

6,251  tons  of  patent  fusi  is  used. 

X)ndon 

86 

92 

169 

— 

164,769 

545>357 

24,pl9 

Stavel^,  Wombwell  Main,  Shireoaks, 
Merthyr  steam  coal.  West  Hartley  steam, 
Nevrport,    Darley  Main,  Cardiff,  South 

Durham,    Ruabon '  vrall     and     bench. 

Newcastle,    Aberdeen.    Foreign    ports : 

New  York,  Portland,  Sydney,  Shanghai, 

Fow   Chow,   Mauritius,   Cape   of  Good 

• 

him[«n,  Gibraltar,  Malta,  Vigo,  Orivitxa, 

Alexandria,     Constantinople,      Malaga, 

Antwerp,  Rotterdam.    Also  9,467    tons 

of  patent  fuel  from  Cai>aiflF: 

.lanelly 

3 



6 

— 

816 

3,090 

.— 

South  Wales  steam  coal. 

iyme  Regb  - 

1 



I 



180 

35 



lymington 

1 



3 

— >. 

53 

800 



Gawber  HaU  and  Welsh. 

iowestoft 

2 

1 

3 

__ 

683 

1,400 

^„ 

Yorkshire,  Welsh,  Scotch. 

Caryport 

I 



3 

_ 

232 

720 



Lancashire. 

liddlesborongh 

8 

2 

20 

— 

3,492 

14,763 

260 

Durham,  Cumberhmd,  Hartley,  steam. 
Foreign  ports :  Lisbon,  Gibltiltar. 

Elford 

1 



4 



1,377 

6,580 

— 

lostyn 

I 

„_ 

1 



200 

200 



Mostyn  steam  coal. 

[eath 

4 

— 

6 

— 

467 

2,512 

— 

South  Wales,  Earlswood  Colliej^y,  the 
Gfllia  steam  coal. 

Tewcaatle     - 

24 

16 

59 

1 

14,562 

5,800 

Newcastle,  Welsh,  steam  coal  ftom  the 
collieries  north  of  the  Tyne,  Wallsend  : 
Foreign  ports:  Malta,  Gibraltar,   Con- 

3 

"__ 

8 



155 

2,271 



Cramlington  and  South  Wales. 

West     Hartley,    Ravensworth.     Foreign 

fewhaTcn 

2 

10 

1 



2,858 

13,190 

1,545 

ports;  Dieppe. 

fonrich 

1 

..^ 

3 



695 

1,527 

— 

lymouth      - 

2 



5 

... 

218 

1,153 



WeUh. 

^orthOawl       - 

2 

2 

10 

.^ 

5,669 

21,190 



South  Wales. 

'ortBmoath 

5 



14 



584 

6,106 

«_ 

Neath,    Wigan,     Stafibtdahii^     London-' 

iamsgate 

1 



2 

._ 

261 

620 

_^ 

derry. 
West  Hartley. 
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FortB  from  which 
Steam  VendB  sail 


Komber 

of 

CireQlan 

issued. 


Nomber 

of 
Cireiilan 
FBtiinied. 


Komber 

of  Ocean 

Steam 

Vessels 

returned. 


Number 

of 
CoastiDg 
or  Tug 
Steam 
Vessels 
returned 


Number 
employed 
as  either 
Ocean  or 
Coasting 
returned 


Gross 
Tonnage 
of  Steam 

Vessels 
returned. 


Quantitj 
of  Coal 
con- 
sumed 
byaU. 


Quantity 
ofCoal 
taken 
in  at 

Foreign 
Ports. 


Description  of  Coal  used ;  also  the  Names 
of  Fordgn  Ports  where  Coal  is  shipped. 


Brolavd  and  Walbs — 


Bochester 
ScaibofMigh 
Sheemess 
Shields 


Shoreham 
Southampton 


Soutl^rt 
Stockton  ' 
Sunderland 


Swansea 
Tyne 


Teignmonth 

Weymouth 

Wmtby 

WhitehaTen 
Yarmouth 


8 
35 


Total 


8 
19 


415 


48 


11 


488 


44 


1 
18 


1 
18 
41 


8 

18 


1 
3 

1 

3 
10 


10 


1,060 

40 

18,915 

1,536 


15 
56,590 


34 
1,131 


18,096      58,090 


714 


58 


2,495 
6,417 


70 

942 

20 

372 
.384 


678,058 


Tons. 

2,380 

320 

8,751 

30,469 


450 
146,855 


60 
12,542 


Tons. 


4,369 
18,880 


341 

4,717 

260 

1,130 
8,879 


1,803,850 


11,756 

1,574 

310 
1,384 


187,865 


West  Hartley,  Newcastle. 

Sunderia&d. 

Cardi£ 

Cramlington,    Hilda,  West  EQoiley,  Eut 

Holywell,    Northumberland,    Wallsend, 

Durham. 
Yorkshire. 
Bisca,    Aberdare,    Duff^     steam    coal. 

Hartley   Main,   Rock     Main,    Gawber 

Hall.  Foreign  ports:  Maoritins  and  Capt 

Town. 

Durham. 

Wallsend,  West  Hardey,  Aberdare  Csidiff, 

Sunderland    Hdton-le-Hole,     LambtoD, 

Newcastle.  Foreign  porta:   Copenhagea, 

Gibraltar,   Malta,  ^exandria,  Conrtu- 

tinople. 
Swansea  Vale  and   South  Wales  steam. 

Also  1,058  tons  of  patent  fuel. 
Swansea  semi-bituminous,  Bamsley,  Wert 

Hartley  steam,   Cramlington,  Wallsend. 

Foreign  ports:  Gibraltar,  Gomstantmople, 

Odessa,  Alexandria. 


West  Hartley,  West  Cramlington. 
Durham,   Northumberland,    South    York- 
shire. 

Gawber  HaD,  Allerton  Main. 


SOOTLAKD. 

Aberdeen 
Alloa       - 
Ardrossan 
Campbdtown     - 
Dundee 
Glasgow 


Grangemouth 
Gieenock 
Kirkwall 
Leith 

Montrose 
Peterhead 
Troon 

Total 


3 
3 
5 

1 

5 

40 


75 


10 
38 


14 
1 


8 
5 
7 
8 

10 
87 


4 

9 

1 

80 

8 

1 


57 


156 


63,670 


4,577 
898 
960 
868 

8,760 
34,568 

87,631 
8,681 
3,660 
4,313 

84,159 
818,704 

844 

719 

101 

18,564 

8,690 

8,850 

460 

61,460 

48 
385 
850 

300 

832 

1,588 

356,788 


7,679 


7,679 


Newcastle,  Scotch. 

Clackmannanshire  steam. 

Xrvine,  Feigushill  Colliery,  Ayxshirp. 

Lanarkshire  steam. 

Walsend,  Tnnstall  Main,  Newcastle. 

Welsh,  Newcastle,  Scotch,  Duiham, 
Coniedie  steam,  Yorkshire,  Foreign  Ports : 
St.  Petersbuig,  Cronstadt,  Stockholm, 
Copenhagen,    Gibraltar,  Malta,  IJsboo, 


Grangemouth. 

Wishaw,  Yorkshire. 

Wishaw  steam. 

Newcastle,     Grangemouth,     Iianaikshire, 

Hull,  Armiston  steam,  Wishaw,  Welsh. 
Elgin  Colliery. 
Durham. 
Ayrshire. 


lRSLAin>. 

Bel£ut 

Cork 

Dublin 

Drogheda 

JjnxdcfodtBTty 

timerick 

Wexford 

SUgo       -       . 

Total      - 


86 

84 

24 

6 

4 
5 
1 
6 


25 


96 


4,628 


117,895 


1,204 

89,178 

9,149 

36,836 

3,246 

14,241 

340 

2,550 

8,048 

10,600 

98 

500 

945 

5,296 

21,652 


217,095 


Newcastle,  Grangemouth,  Yorkshire  hard 

steam,  Flintshire. 
Welsh. 

DufflTn  steam,  Scotch,  Maryport,  Wigan. 
Lancashire. 
Ayrshire. 

Hartley,  Scotch,  liyerpool. 
Duffiyn  steam. 

Kilmarnock,  Lancashire  steam,  WhitehaTen, 
Rushby  Park,  Delph,  Pemberton. 


SUMMABY. 


England  and  Wales    - 
Soothmd 
Irehmd 
MiicellaaeoQfl    - 

415 
75 
25 

186 

482 
57 

714 

156 

96 

58 

678,053 
63,670 
81,658 

1,803,850 

856,788 

817,095 

187,865 
7,679 

sold,  or  only  built  in  Gr^at  Britain  and 
inunediately  sent  to  foreign  parts,  fte. 

Total     - 

1,800 

701 

539 

966 

58 

763,375 

8,377,067 

135,544 
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Appendix,  Table  No.  150. 
COAL  USED  IN  MAKING  GAS  IN  THE  UNITED  KINGDOM. 


England. 


GiSOUIARS. 


Name  of  Connty. 


Bedfordshire 
BerkBhire 

Buckinghamshire   - 

Cambridgeshire 

Cheshire 
ComwiJl 
Cumberland  - 

Derbyshire     - 

Devonshire     - 
Dorsetshire    - 

Durham 

Essex 

Gloucestershire 
Hampshire     - 

Herefordshire 
Hertfordshire 
Huntingdonshire     - 
Kent 

Lancashire       -     - 

Leicestershire     and 
Bntlandahire. 

Lincolnshire  - 

Middlesex      - 

Monmouthshire 
Norfolk         -       - 
Northamptonshire  - 
Northumberland     - 
Nottinghamshire     - 
Oxfordshire   - 
Shropshire     - 
Somersetshire 
StaflPordshire  * 


Number 
sent 
out 


Number 
returned. 


9 
9 

15 

11 

15 
13 
10 

28 

20 
10 

10 

31 

19 
16 

5 
15 

4 
86 

48 

17 

5^2 

16 

8 
11 
14 
10 
12 

9 

10 
23 
21 


Coal. 


Quantity  used 

in  making 

gas  in  1867. 


Quantity  used 

in  making 
gas  in  1868. 


Gas. 


Tons. 
9,521 

15,480 

6,696 

12,917 

26,630 
6,958 
8,296 

26,352 

28,200 
7,683 

49,243 

27,184 

86,866 
46,518 

5,334 

7,810 

2,260 

52,456 

444,112 

28,366 

23,886 
856,252 

9,815 
27,710 
11,803 
78,932 
11,917 
10,720 

8,225 
32,616 
84,141 


Tons. 
9,993 

15,468 

7,897 

13,214 

28,075 
7,266 
9,317 

41,218 

29,668 
10,341 

49,374 

32,126 

87,635 
47,829 

5,624 

9,812 

2,280 

91,057 

453,302 

31,705 

24,179 
852,946 

10,975 
29,569 
14,013 
76,823 
56,964 
10,861 
8,799 
34,830 
101,270 


Average  num- 
ber of  cubic 
feet  of  gas 
made  per 
ton  of  coal 


Description  of  Coal  used.    Bemarkf. 


*  The  quantity  of  coal  used  by  The  Birmingham  Gas  Company  in  1863 
Staffordshire  Gas  Company  was  96,000  tons. 
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8,243  Wi^ii,  South  Yorkshire  coal  and  cannel, 
Silkstone,  Staveley,  Devonshire,  Silkstone. 

8,866  Brymbo,  Rnabon,  Pelaw  Main.  North  Pelton, 
Wigan,  Silkstone,  Newcastle,  Somerset 
cannel. 

7,663  Yorkshire,  New  Pelton,  Pelaw  Main,  Wigan, 
Llantrissant,  Cannock  Chase  cannel,  Arley 
Main. 

8,390  Darley  Main,  Silkstone,  Pelaw  Main,  York- 
shire, StaflFordshire,  Washington,  North 
Brancepeth. 

8,797  Wigan  coal  and  cannel,  Dukenficld,  Worsley, 
Staflfbrdshire. 

8,765  Pelaw  Main,  North  Pelton,  Newcastle,  Walls- 
end,  Wigan  canucl, 

7,950  Newcastle,  West  Cumberland,  common  coal, 
Scotch,  shale  cannel,  Micklcy  and  Mary- 
port  cannel. 

8,368  Buttcrle^  New  Main,  Clay  Cross,  Dnkenfield, 
Silkstone,  Derbyshire  caunel  and  coal, 
Wigan. 

8,966  Pelaw  Main,  Newcasde,  Sunderland,  Scotch 
cannel,  Pelton,  Welsh. 

8,931  Pelaw  Main,  Welsh,  Newcastle,  Cannock 
Chase  cannel,  Kadstock,  Brancepoth,  North 
Pdton. 

7,428  Londonderry,  Townley,  Hetton,  Green  Ash, 
Brancepeth  coal  and  cannel,  Pelaw,  New- 
castle and  Durham. 

8,158  New  Pelton,  Pelaw  Main,  Newcastle,  Wigan, 
Somersetshire,  Brancepeth,  Durham,  Walls- 
end  Silkstone. 

7,864  Wigan,  cannel,  Welsh,  Forest  of  Dean,  Staf- 
fordshire, Yorkshire. 

8,173  New  Pelton,  Brancepeth,  Pelaw  Main,  Dur- 
ham, Welsh,  Lancashire  cannel,  Scotch 
cannel,  Wigan. 

8,450  Staveley,  Wigan,  Rnabon  wall  and  bench 
cannel,  Gloucestershire. 

8,1 33  South  York? hre,  Durham,  New  Pelton,  Wiiran, 
Old  Silkstone. 

8,966  Pelaw  Main,  Wombwell  Main,  Silkstone 
nuts. 

8,235  Pelaw  Main,  Wigan,  Plaskynaston,  Brance- 
peth,  Londonderry,  Newcastle  common  and 
cannel. 

9,432  Wigan  cannel  and  coal,  St  Helens,  Oldham, 
Dnkenfield,  Arley  Mine,  brrel,  delf>  Silk- 
stone, South  Durham. 

8,705  Derbyshire  coal  and  cannel,  South  Yorkshire, 
furnace  coal,  Renishaw,  Silkstonfe,  Devon- 
shire, and  Chesterfield. 

8.082  Yorkshire,  Derbyshire,  Yorkshire,  Silkstone, 

Pelaw  Main,  Staffordshire. 
8,618       Londonderry,  Pelaw    Main,  Wigan    cannel, 

Cannock  Chase  cannel,  South  Yorkshire, 

Silkstone. 
8,091       Forest  of  Dean,  South  Wales,  bituminous  coal 

from  the  Brithder  vein. 
8,814       New  Pelaw,  Sunderland,  Brancepeth,  Wald- 

ridge,  and  Wallsend. 
7,785       Derbyshire,    Wigan,    Yorkshire,    Silkstone, 

Cannock. 

7.083  Newcastle,  Parrott,  Willingworth,  BedUngton, 

Seaham,  Pelton  Main,  Lothian  cannel. 

7,458  Derbyshire,  Devonshire,  Staffordshire,  York- 
shire, Wigan  cannel. 

8,511  Wigan,  Buabon,  Pelton,  Silkstone,  Staveley, 
Wallsend,  Devonshire. 

8,148  Wall  and  bench  from  Ruabon,  Plaskynaston 
cannel,  Shropshire,  Staffordshire,  Welsh. 

8,153  Somersetshire,  Welsh,  Newport  (Monmouth- 
shire) Gloucester. 

8,119       Yorkshire,  Staffordshire,  Wigan,  Clay  Cross, 
North  Wales  coal  and  cannel,  Burgy. 
was  50,202  tons,  and  that  used  by  the  Birmingham  and 
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England. 

Cibculass. 

Coal, 

Gab. 

Number 

Number 

Quantity  used 

Quantity  used 

AvecBf:e  num- 
ber of  cubic 

'    Decpcription  of  Coal  used.    Remarks. 

Name  of  County. 

sent 

in  making 

in  making 

feet  of  gas 

out 

AVLIUllCU. 

gas  in  1867. 

gas  in  1868. 

made  per  ton 
of  coal. 

Tons. 

Tons. 

Suffolk 

17 

15,108 

15,907 

8,578 

Pelaw  Main,  Branoepeth,  Silkntrme,  Wald- 
ridge,   Wallsend,    Londondeiry,    Bavens. 

worth. 

Surrey 

16 

72,832 

76,355 

9,208 

Pelaw,  New  Pelton,  Newcastle,  Wigan  canoel, 
Brancepeth,  Boghead. 

Sussex 

21 

39,991 

41,926 

8,915 

Pelaw  Main,  New  Pelton,  Newcastle  cannd, 
Ruabon,     Derbyshire,    Wigan,    Tamworth, 

Warwickshire 

14 

185,034 

185,355 

8,302 

Sti^fordshire  cannel. 

Westmoreland 

6 

993 

1,242 

9,116 

Wigan  cannel,  Arley,  South  Durham. 

Worcestershire 

16 

28,575 

,609 

8,190 

Ruabon,  Derbyshire,  Staffordshire^  Yorkshire, 
Wigan,  cannel,  Durham* 

Wiltshire 

13 

10,094 

10,614 

7,486 

Somerset,  Gloucestershire  cannel. 

Yorkshire,  North  and 

38 

65,941 

68,222 

8,012 

1  Brancepeth,    New  Silkstone,  Floekton  new 

East  Ridings. 
„  West  Riding 

hards,    South  Durham,    Scotch   cannel. 

51 

344,369 

371,902 

8,415 

Yorkshire,  Wigan  coal  and  cannel. 

Wales. 

Anglesea 

2 

800 

800 

8,604 

Wigan  cannel,  North  Staffordshire,  Rancors. 

Brecnockshire 

— 

— 

— 

— 

Cardiganshire 

2 

638 

638 

8,550 

Wigan  common  and  cannel,  Norley  Orrel. 

Carmarthenshire     - 

2 

3,586 

3,647 

6,500 

Welsh. 

Carnarvonshire 

6 

8,113 

3,191 

8,268 

Wigan  cannel,  Newcastle,  St.  Hden's,  WdA, 
Arley  Mine. 

Denhighshire     -    - 

6 

3,914 

4,022 

7,526 

Mostyn,  FlintshiTe,  Wigan,  Wrexham, 
Ruabon,  Nor&  Staffordshire  wall  and 
bench. 

[Flintshire        -        - 

2 

1,616 

1,568 

7,600 

Mostyn    common    and    cannel,    Eog^dd, 

Bogillt  cannel. 
Welsh,  Wigan  and  Scotch  cannel,  Monmouth. 

Glamorganshire      - 

10 

28,762 

31,856 

8,930 

shire,  South  Wales  bituminous  coaL 

Merionethshire 

2 

244 

278 

8,700 

Common  Welsh  and  cannel. 

Montgomeryshire    - 

4 

1,410 

1,515 

7,041 

Ruabon  wall  and  bench,  Wigan  cannel. 

Pembrokeshire 

1 

500 

500 

8,000 

South  Wales. 

Radnorshire  - 

1 

234 

217 

8,000 

Wall  and  bench. 

Channel  Islands    - 1 
Isle  of  Man  - 

9 

15,927 

16,455 

9,018 

r  Brancepeth,  Newcastle,  Cumberhmd,  Scotch 
\     cannel. 

Isle  of  Wight       -J 

Scotland      - 

149 

263,261 

299,919 

8,843 

Chew  coal.  Parrot,  Scotch  and  other  cannds, 
steam  coal,  Dykehead  bitumiiMMifl,  New- 
castle. 

ISBLAND 

59 

148,463 

148,418 

8,388 

Newcastle,  Wigan,  Wallsend,  Canlil^  Un- 
cashire,  Scotch  soft  and  canneL  Cumber- 
laud. 

Gasworks       acting 

45 

372,186 

360,764 

9,468 

Yorkshire,      Staffordshire,     Welsh,    Wigan 

under  special  Act 

cannel.  New  Pelton,  Pekiw  Mam,  Silkstone, 

of  Parliament. 

Brancepeth. 

Private  gasworks   - 

35 

27,069 

29,631 

8,250 

Pc3aw  Main,  Newcastle,  Cardiff  wall  and 
Derbyshire,  Cannock  Chase. 

Total 

1,806 

1,024 

3,612,954 

3,811,981 

8.^00 
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RETxniK  of  Coals  used  at  certun  Waterworks 

in  Great  Britain. 

— 

x^Bflinuur 
BngiQes. 

Horse 
Power. 

GaUons 

raised 

per  Day. 

Coals 
used, 
1867. 

Coals 
used. 
1868. 

Description  of  Coals. 

Tons. 

Tons. 

1 

Banlmry     .           -           , 

12 

150,000 

204 

204 

Slack  from  house  ooaL 

2 

Binxuiiffhaiii  -           •       - 

11 

— 

7,500,000 

14»224 

15,714 

Sooth  Staffordshire  slack. 

a 

Br^hton     - 

420 

3,000,000 

1,700 

1,700 

HolyweU  Main. 

4 

Cambridge     - 

25 

430,000 

449 

372 

And  18,000  gallons  creosote. 

5 

Chatham    - 

90 

500,000 

840 

1,134 

Cramlington  and  Notts. 

6 

Chellenhim    - 

— 

190,000 

100 

300 

Befdse  Welsh  sUok. 

7 

ChMter       ... 

,"3 

1,083,209 

2,267 

2,240 

Coed  Talon,  North  Wales. 

8 

Colchester      * 

20 

220,000 

253 

258 

Slack  from  seaborne  coal. 

9 

CwM«HiU;NA      - 

16 

28,000 

100 

100 

Small  coal  and  dross. 

10 

DdJ  .           .           .        , 

20 

180,000 

200 

200 

Buddie's  Weat  Hartley. 

n 

Derby 

110 

1,058,344 

964 

1,005 

Minge. 

IS 

Durham 

50 

340,000 

819 

959 

Factory  small  coal. 

IS 

Exeter        -           -           - 

32 

850,000 

109 

163 

Dufiryn  steam  eoal. 

14 

Gosport          -           -        . 

45 

800,000 

*- 

— 

Welsh  coal,  Abeidare,  and  Merthyr. 

15 

GraTeaend  -           -           . 

85 

150,000 

666 

586 

Merthyr  steam  coal. 

16 

Great  Grimaby           -        - 

12 

180,000 

250 

300 

Hard  steam  coal. 

17 

Honham     -            ... 

6 

30,000 

86 

82 

Tanfleld. 

18 

Knareaborongh 

7 

80,000 

— 

— 

No  coal  employed. 

19 

Lewea         ... 

60 

330,000 

158 

165 

Coal  dust  used. 

20 

Lmcohi          -           -        - 

51 

443,000 

696 

773 

North  StSTeley  rough  hard. 

21 

Maidstone  - 

66 

230,000 

462 

550 

Steam  and  Welsh  coal. 

22 

Maldon          .           -       . 

4 

12,000 

45 

45 

SmaUcoal. 

23 

Margate     - 

30 

400,000 

180 

290 

Best  sfeoamooal. 

24 

Newcastle  and  Gateshead    - 

538 

6,057,136 

9,116 

9,327 

Unscreened  coal. 

25 

Newport     -           -           - 

31 

80,000 

180 

180 

Tredegar  small  coal. 

26 

North  Shields 

82 

380,000 

2,448 

2,531 

Bellfiide  small  coal.    • 

27 

Nottingham 

350 

2,750,000 

3,500 

3,500 

Derby  and  Notts. 

28 

Bamsgate       -           -        - 

30 

300,000 

311 

320 

Nuts  and  steam,  north  country  coal. 

29 

Reading      - 

12 

1,490,000 

118 

162 

Welsh  ooal. 

30 

Boyston          -           .        . 

8 

20,000 

60 

60 

Hard  and  cobbles,  starclay. 

31 

StAIban's      *       - 

16 

36,000 

185 

190 

Alfreton  steam  coal. 

32 

St.  Helen's     - 

65 

600,000 

1,039 

1,049 

Slack. 

33 

Shrewsbury 

40 

520,000 

380 

476 

Cannock  Chase  rough  shick. 

34 

SoQthport       -           -        - 

160 

600,000 

978 

1,010 

Buigie  from  Wigan  coalfield. 

35 

Spalding     - 

16 

30,000 

100 

100 

Conmion  slack. 

36 

Stockton 

240 

4,000,000 

1,918 

1,899 

Norwood  collieries,  near  Darlington. 

37. 

Wakefield  - 

85 

900,000 

1,360 

1,543 

Smudge  slaok. 

38 

West  Worthing 

8 

— 

— 

300 

Small  coal  and  gas  coke. 

39 

Weston-sttper-Mare 

20 

120,000 

317 

295 

Slack. 

40 

Weymouth     -           -        - 

15 

150,000 

278 

273 

Somersetshire  coal. 

41 

Windsor      ... 

45 

600,000 

400 

500 

Bedworth  s^am  coal. 

42 

Wirral 

120 

330,000 

897 

533 

Wigan  burgie. 

43 

York 

80 

1,384,512 

1,413 

1,413 

St  Helen's,  Lancashire. 

44 

Chelsea          -           -       - 

600 

3,105,785,000 

5,538 

5,783 

Merthyr  an4  Newcasde. 

45 

Deptfoid     - 

16 

— 

6,894,320 

5,441 

5^963 

North  country  coal. 

46 

East  London  -           -        - 

450 

20,000,000 

6,904 

6,085 

SmaU  coal,  Durham,  and  gas  coke. 

47 

Grand  JnnctioD 

U 

1,360 

9,724,935 

8,330 

8,702 

Newcastle  and  Welsh  coal 

48 

Lambeth  (Ditton)       - 

970 

9,693,900 

7,225 

7,487 

Do.                  do. 

„       (Brixton) 

210 

2,757,700 

1,908 

2,004 

Do.                  do. 

49 

NewBiver      - 

19 

1,700 

19,862,000 

8,741 

8,959 

Dofiyn,  Merthyr,  and  Hirwain. 

50 

Southwaik  (Hampton) 

(Battersea)        . 

4601 
1,200  J 

14,409,976 

1?,257 

12.476 

Screenings  and  Pease's  west 

51 

West  Middlesex  (Hampton) 

105 

8,930,031 

2,192 

2,506 

Screenings,  seaborne  coal 

650 

8,855,521 

5,642 

5,620 

Do.              do. 

„         (Barrow  HiU)  - 
•           Total 

2 

40 

646,182 

352 

38)S 

.  Do.              da. 

199 

10,870 

— 

118,795 

118,71? 

.  •     • 
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PRICES  OB  GOAL 


Fkicbs  ost  Coal  froh  1635  to  1795. 

1655, 11/  per  duldnm  at  N«weastle« 

Chariet  I.,  13th  year,  11/4  per  chaldron  at  Newcastle. 

1635, 10/  per  Lcmdon  chaldnm  in  London. 


1653,  20/ 

do. 

da 

1665,  IS/ 

do. 

do. 

1761,  24/9^ 

do. 

do. 

1768,86/ 

do. 

do. 

1775,88/ 

do. 

do. 

1785,40/ 

do. 

do. 

1795,  42/6 

do. 

do. 

« table  on  prerioiu  page  for  pri 

Dee  of  coal  fin 

As  Account  of  the  Pkicbb  of  Coals  in  the  Londov  Coal 
Ma«kkt  on  the  following  Makket  Datb,  vix.,  April  80, 
May  8, 1880,  and  April  29,  May  2, 1831. 

Friday^  April  80, 1880. 

NsWCAflTLE* 


Adair's,  29/ 
Bishop  Main,  26/6 
Bean's  Primrose,  28/ 
East  Percy,  26/ 
FeUing  Main,  26/9 
H^bam,  81/ 
HolyweD,  80/ 
Pelaw,  29/6 
Pootop  Windsor,  25/ 
Shipoote,  27/ 
TaniSeld,80/ 
Ttofield  Lea.  27/6 
Townley,  27/9 
Wylaa,  80/ 
Wallsend:— 

BnrratoBf  81/-81/6 

Ben  Robson,  32/ 

Bewicke,  32/9 

Cbrk,80/ 

Can,  28/9 

Cnniliogton,  26/6 

CaDerton,  80/ 

Beaton,  81/9 

Hilda,  80/6 

Hotspur^  81/ 

Newmarch,  32/3 

Fferkins,31/ 

Biddell's  re-shipped,  30/ 

Rossell's,  39/3 

Walker,  32/6 


SUKDEBLAND. 


Lambton  Primsose,  30/3 

WallseDd:— 

Stewart's,  33/9 
Bnssell's  Hetton,  34/ 


Traders. 


Blttb,  8tc. 
Cowpen,  27/6 
Harde(y,29/ 
Silkstone,  28/ 
WaUseod,  Elgin,  28/6 

H<dy  well,  30/ 

SiULL  Coal. 
Stobart's,  22/ 
(Hd  Etfaeiley,  18/ 
WaUseod,  Perkins,  17/6 

1831  shipi  at  market 
29|    „     sold. 


Adair's,  29/ 
Beanmont,  27/6 
.East  Peroy,  26/6 
Hebbvm,  30/ 
Killiagworth,  80/ 
Orde's  Bedhengb,  25/9 
Pdaw,  29/6 
Pont<m  Windsor,  25/ 
'nmMd,29/6 
Tiuilleld  Lea,  27/6 
Townley,  27/9 
WiUington*  31/6 
Wybun,  30/ 

18488.     Vol.  m. 


104  remaining. 
MondiUf,  McB^  3,  1880. 

NSWOASTLB. 


Wallsend:^ 

Bunaton,  80/3 
Bell  and  Brown,  32/ 
BeU  Bobeon,  31/6 
Bewicke,  32/3 
Bonndary,  27/ 
Clark,  29/ 
Cramlington.  26/ 
Callerton,  29/6 
Gosforth,  32/6-33/9 
Heaton,  81/6-31/9 
Hilda,  29/6 
Hotspnr,  30/3 
Newmarch.  31/3 
Northuroberlaud,  30/ 
Peareth,  28/ 
Perkins,  80/ 
Biddell's,  31/6 
RusseU's,  31/9 
Walker,  32/ 

SUKDERLAND. 

Fawcett  Main,  27/ 
Lambton  Primrose,  30/8 
Wallsend:— 

Hetton,  33/-33/3 

Lambton,  33/3 

Lyons,  31/6 

Stewart's,  38/'-83/3 


Eden,  28/ 

Cowpen,  27/ 
Halbeath,  27/ 
Hartley,  30/ 
Silkstone,  28/ 


Stockton. 
Bltth,  &c. 

Traders. 


Wallsend,  Hetton,  32/6 


Ellison,  21/ 
l>ne,  20/ 


Small  Ccal. 


105}^  ships  at  market. 
5li    „     sokL 

544  remainicg. 


Fridtuf,  April  29,  1831. 
Newcastle.  • 


Adair's,  26/ 

Beanmont,  24/6 

Dean's  Primrose,  24/6 

Hebbnm,  28/ 

HolyweU,  27/ 

Kiliingworth,  29/ 

Lidd^'s  Main,  22/ 

Orde's  Redheugh,  23/ 

Shipcote,  22/6 

Tuiiield,  26/6 

Townky,  26/ 

WiUbigtim,  30/8 

WaUsend;— 

Bell  Robson,  29/ 
Bewicke,  83/ 
Gosforth,  82/6 
Northnmberland,  2 
Pearith,  23/ 
Perkins,  28/ 
Bnssell's,  31/6 
Walker,  31/6 


Sunderland. 


Eden  Main,  28/3-28/6 
WalhMsid:— 

Hetton,  85/ 

Lyons,  81/6 


Stocktok. 


Wallsend,  Tees,  31/ 


Bltth,  &a 


Cowpen,  23/ 

Lhmgennech,  Pemb.,  82/ 

Llannelly,  Warde's,  81/ 

Wallsend:— 
Elgin,  22/ 
Henderson,  21/6 


Traders. 


30 


Liddell's,  22/ 
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Small  Coal. 

Wallaeod,  18/ 

125f  ships  at  mariLet 
16      „     sold. 

109}  remaining. 


MoHdmf,  MoMf  2,  1831. 

Nbwoactlb. 

Adair's,  26/ 
Beaumont,  24/6 
Dean's  Primrose,  24/6 
East  Percy,  28/6 
Earsden  Main,  25/ 
Hepbom,  27/ 
Holywell,  26/ 
Killmgworth,  28/ 
liddeU's,  22/8 
Orde's  Bedhengh,  22/6 
Pontop  Windsor,  28/ 
Tanfield,  25/6 
Townley,  26/ 
Willington,  28/ 
Wallsend  :— 

Bell  and  Brown,  28/6-29/6 

Heaton,  81/ 

Northumberland,  27/6 

Perkins,  28/    . 

Biddell's,  81/ 

Walker,  80/6 

SUVDBRLAIVD. 

Eden  Main,  27/6 
Russell's  Lyons  Main,  29/ 
Wallsend:— 

Hetton,  85/ 

Lyons,  80/6 

Stewart's,  35/ 

Stogkxon. 
Wallsend:— 

Norwood  Hetton,  27/6 
Tees,  80/6-31/ 

Bltth,  &o. 
Cowpen,  23/ 
Haibeath,  21/6 
Hartley,  26/ 
Llangennecn,  35/ 

Ditto,  Pemberton,  32/ 
New  Plockton,  28/ 
Warde's  Llannelly,  81/ 

Tbadbkb. 
LiddeU's,  22/ 
Wallsend,  Lyons,  80/ 

112|  ships  at  market. 
21}    „     sold. 


91^  remaining. 


PRAGMBMTAST  BbTUBNB  of  the  PbIOBB  of  COAL  at  PIT'S  MOOTH 

previous  to  1868. 

NoRTHUiCBBBLAin)  and  DuBHAM,  1867, 1868. 

Gosforth  and  Eillingworth,  9/  screened  (8nd  quality  in 
London  market) 

Hartley  best  steam,  8/6. 

Gas  coal  (best),  5/6  unscreened. 

Coking  o<Md,        4/9        do. 

(These  prices  difESsr  but  little  from  the  prices  of  1855 ;  recent 
ndnetions  have  brought  prices  down  to  what  they  finmeriy 


) 


CUMBBBLAITD. 

1851,  aTerage  house  at  pif  s  mouth,  4/6  per  ton. 

1856               „  „  6/        „ 

1859               „       .  „  5/8      „ 

1864                „  „  6/10     „ 

1866                .,  „  8/         „ 

1868              „  „  6/ to  6/6  per  ton. 


Yoj 


1868. 

Fenton  Ptok  or  Victoria  Colliery,  6/9. 
Haywood  Place  Colliery,  black  band,  7/6  $  red  shaft,  6/. 
Pitfk  Gate,  hard,  6/6  ;   house,  6/6 ;  soft  house,  5/  to    6/ ; 
cobbles,  4/6. 
Thomclift  thin  coal,  8/. 
Silkstone,  hard,  9/,  picked ;  soft  and  hard,  8/ ;  nnta,  5/6 ; 


Babhslbt. 

Daifleid  Main,  house,  7/3 ;  steam,  6/6 ;  nuts,  3/ ; 
4/3  $   pit  slack,  3/,  3/1,  to  5/;  coke,  3/4  i   hard,  7/  to  7/6; 
soft  house,  6/. 

Dbrbtbbibb  and  NormraHAM,  186a. 

Hard,  6/6  to  7/  ;  soft,  6/. 

Lbigbstbb,  1868. 
6/6  to  7/. 

Lamoashibb,  1867. 

Laid  down  at  Ashton-underLyne,  1867: — Ist  half,  8/11  ;2nd 
half,  8/1 ;  1868,  December,  6/3. 


A  List  of  the  Sblldto  Pbiobs  of  Coal  at  the  Bbidobwatbb 
Tbubtbbs'  Coal  Whabf  at  Cabtlbvibud,  MAHGHBam,  fronr 
1841  to  1866. 


Date  when 

Unridled 

Date  when 

Dizon 

rate 

ooalper 

late 

greencoal 

C0DUD6O00U. 

touT 

ooaunflnoed. 

per  ton. 

8     d 

B.      d. 

1841,  July  13      -      - 

6     8 

1838,  December  22    - 

12     6 

1842,  February  5 

b     3 

1843,  November  25   - 

13    4 

1843,  September  16    . 

6     0 

1847,  August  2 

11     8 

„     October  9 

6  10 

1848,  June  24      -     - 

10  10 

1844,  January  22       - 

7     3 

„     September  7     - 

10    0 

1845,  March  10 

7     8 

1850,  January  11       - 

10  10 

1847,  June  25     -      - 

6  10 

„     August  11        . 

10    0 

1848,  June  24      -      - 

6     3 

1851,  December  1      - 

10  10 

„     December  2 

6     0 

1852,  November  1      - 

11     8 

1850,  January  11       - 

6  10 

1858,  June  6      -       - 

12     1 

„     April  22 

„     May  16      -      - 

6     5 

„     September  26  - 

12     6 

6    0 

„     October  12       - 

13    4 

„     Julyl       -       - 

6     9 

1856,  July  1      -       - 

12     6 

1851,  December  1      - 

6     4 

„        „    14      -      - 

11     7 

1852,  February  5 

6     0 

1857,  October  1 

12    6 

„     NoTember  1 

6     6 

1858,  March  1 

11     8 

1858,  June  6       -      - 

7     4 

1859,  December  1      - 

12     6 

„     October  12 

7     6 

I860,  April  2    ,  -      - 

13    4 

1855,  April  2      -      - 

1856,  March  1 

7     1 
6     8 

„     October  1 
„     lyecember  6 

13  9 

14  2 

„     April  15 

6     3 

1861,  November  9      - 

13     4 

„     July  14      -      - 

5     6 

1862,  February  20     - 

12     6 

1857,  October  1 

5  11 

1863,  July  13       -      - 

11     8 

1858,  March  1 

5     6 

„     November  2     - 

12     6 

„     March  5 

5     2 

„     December  7 

13     4 

„     December  2      - 

5     6 

1865,  June  1      -       - 

12     6 

1859,  January  14       - 

5     9 

1866,  November  1      - 

18     4 

„     December  1 

6     7 

„     December  1      - 

14     2 

1860,  March  19 

7     5 

„     October  1 

8    3 

1861,  June  1      -       - 

7     5 

1862,  February  1 

6     7 

1863,  July  13      -      - 

5     9 

„     November  2     - 

6     2 

„     December  7      - 

6     7 

1865,  Octobeif  2 

7     6 

„     December  1      - 

8     3 

1866,  NoTcmber  1      - 

9     2 

South  Stavfobimbhibb,  1866. 

Haden  Hill,  Dudley,  5/5  per  ton. 

Tipton  Hall,  Tipton,  8/6  per  ton. 

Bentley  Bridge,  four-ftftfas  at  6/9  ;  remainder  at  9/. 

Brenton  and  Hayes,  10/10,  8/4,  5/10. 

Hitchens,  Mozley,  Old  Hall,  18,000  at  8/ ;  9,000  daek  at  3/. 

The  Lye,  Stourbridge,  5/. 

Swan,  West  Bromwieh,  .12/,  10/,  8/  ;  slack,  2/6. 

Hatherton,  6/. 

The  Monkfieid,  Willenhall,  6/9. 

Bird's  Lesser,  7/. 

Hedensfoid,  7/. 

Springfield,  Oldbury ;  coals,  10/  ;  lumps,  8/8  ;  slack,  3/6. 

Lunf  s,  7/. 

Wmgdiall  and  Spring  Vale,  8/6. 

Hurst,  Tipton,  coals  10/i  sUusk,  4/. 

Bromsfield,  near  StafEbrd,  large,  9/ ;  lumps,  8/;  ilaek,  S/6. 

Wyrl^%  near  Cannock,  8/. 

Spon  Lane,  West  Bromwieh,  4/,  4/6,  6/,  9/,  10/,  11/,  12/,  14/. 

Pool  Hayes,  7/ ;  slack,  2/6. 

Cannock  and  Bugeley,  large,  7/6 ;  lumps  or  cobbles,  6/^ 

Homer  Hill,  Oadley,  average,  6/ ;  slack,  3/,  8/6. 

1867  and  1868. 

Cannock  and  Bugeley,  deep  coal,  9/6  j  lump,  8/6 ;  flpizet,  7/ ; 
shallow  coal,  8/6  ;  lump,  7/6 ;  oneway,  7/  ;  screeaed  slack,  5/ ; 
hard,  6/6.  ^Mr.  Johnson  says  6/  per  ton  will  be  right  for  all 
coal,  lumps  and  slack,  from  Brooch  coal  down  to  Cannock  CSiase 
deep  coal). 
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Cannock  coal,  deep,  10/6  ;  yard«  10/ ;  Bhallov,  8/  ;  hard,  7/; 
Black,  4/. 

Minton'B  colliery,  heather,  11/,  10/ ;  brooch,  11/ ;  two-feet,  9/, 
8/;  thick  coal,  11/;  slack,  4/6. 

Willinghan,  10/  to  11/ ;  akmka,  6/  to  6/ ;  New  Mine,  7/  to  7/6 ; 
fiie-day  coal,  6/6  to  7/  ;  bottam,  6/  to  7/;  mealy  grey,  6/. 

Wednesbury,  Bilatdn,  WillenhalL  Fool  Hayes,  and  Essington, 
8/ to  10/ on  bunk. 

Ash  Tree,  Old  Hill,  best  thick,  13/ ;  second,  10/;  common,  9/i 
Tongh  slack,  8/ ;  black  coal,  7/ ;  screenings,  5/6 ;  fine  slack^  3/6; 
brooch  cools,  10/ ;  brooch  slack,  8/6 ;  brooch  fine,  4/. 

Omdnit  Colliery,  Walsall,  deep  coal,  10/ ;  ditto  lumps,  8/6 ; 
ditto  slack,  d/6  ;ahaUow  coal,  8/6  ;  ditto  slack,  3/6.—  (in  1858). 
Deep  coal,  11/;  ditto  lumps,  10/;  ditto  shusk,  5/,  4/;  shallow 
coal,  9/6  ;  ditto  lumps,  8/6 ; ditto  slack,  5/,  4/  ;  yard,  9/.— (1868). 

Cannock  Chase,  deep  coal,  10/  i  ditto  slack,  5/ ;  shallow  coal, 
7/11  ;  hard  steam,  7/6  ;  yard,  8/9  ;  yiird  slacks  4/2. 

Corbyn's  HaU,  rail  brooch,  10/ ;  cannel  brooch,  11/  ;  kibbles, 
6/  ;  fine  slack,  8/ ;  best  thick,  11/ ;  common  thick,  9/ ;  slack,  3/. 

Ladymoor,  best  thick,  14/ ;  common  thickj  10/ ;  e^k,  4/6  ; 
lumps,  9/ ;  fine  slack,  S/. 

Freeman's,  Kingswinford,  thick  and  rough,  7/6 ;  fine  slack, 
S/ ;  brooch  lumps,  9/  $  kibbles,  5/  ;  fine  slack,  2/ ;  heather,  7/6  ; 
fine  shick,  2/. 

Old  Buffers,  best,  10/ ;  common,  9/ ;  rough  slack,  3/6 ;  lumps, 
8/. 

Conegre,  Tipton,  best,  15/;  common,  13/;  black  ooal,  6/; 
lumps,  9/  ;  £.  slack,  4/6 ;  fine  shick,  2/9. 

Windmill  BoA .and  Baptist  JSnd,  thick,  9/ ;  imnps,  8/;  kibUes, 
6/ ;  slack,  8/ ;  brooch,  10/,  9/  ;  kibbles,  6/ ;  slack,  8/6. 

Round  Oak,  best,  18/ ;  common. 9/ ;  best  lumps,  8/ ;  black, 
7/ ;  screenings,  bright,  5/6  ;  screenings,  black,  4/6 ;  brooch,  10/ ; 
screen]^,  7/  ;  slaick,  3/6. 

Salt  Wells,  best,  13/-,  common,  9/  ;  best  lumpe,  8/;  black,  7/ ; 
screenings,  bright,  5/6  ;  slack,  3/6. 

Staffordshire,  1869. 

Earl  Dudley's  thick  coal,  best,  11/6 ;  seconds,  7/8 ;  lumps, 
6/8  ;  screenings,  4/8  ;  engine  slack,  d/. 
Black  ooal,  best,  6/ ;  screeninss,  4/8. 
Heather,  best,  11/6  ;  lumps,  6/8  ;  screenings,  4/8. 
Brooch,  mixed,  best,  8/6  ;  screenings,  6/. 

Wabwiokshire,  1867,  1868. 

Two-yard  coal,  best,  9/;  seconds,  8/;  hard,  7/;  oobbles, 
sorted,  7/6  ;  cobbles,  screened,  6/ ;  cobbles,  mixed,  4/  ;  slack,  8/. 

Slate  coal,  best,  9/6  ;  seconds,  8/6  ;  hard,  7/  ;  cobbles,  sorted, 
7/6  ;  cobbles,  screened,  6/  ;  cobbles,  mixed,  4/ ;  slack,  8/. 

Ryder  coal,  best,  7/6 ;  slack,  8/. 

SeTen-ieet  coal,  best,  10/  ;  seconds,  9/ ;  soft  6/6 ;  cobbles, 
sorted,  7/6  ;  slack,  8/. 

Shrofshirb,  1868. 

Old  Park,  tops,  10/4 ;  doubles,  8/6  ;  yards,  8/6 ;  big  flint,  9/6 
10/ ;  new  mme,  6/6 ;  two-feet,  8/  ;  little  ffint,  10/4. 

Glougbstbbshlre  and  Somersetshire,  1867  and  1868. 

Eaaton  and  Whitehall,  at  pit,  house,  18/,  11/6, 10/;  steam, 
small,  5/  to  6/ ;  factors  brush,  9/  to  10/.  Cartage,  Bri^l,  2/ ; 
Clifton,  8/. 

Hope  Leme,  house,  6/. 

Fennywdl  Lane,  house,  7/6. 

Bedimnste^  screened,  .  10/6 ;  black  (picfked  lumps),  18/ ; 
lai^geat  quantity  sold' as  screened. 

Aahton  Vale,  slack,  5/;  5/  for  all  coal  used  at  Ashton 
ftimace. 

RUABON,  1864. 

Wall  and  bench  coal,  9/2  per  ton. 
Bough  slacks,  6/  per  ton. 
Fine  slackB,  8/8  per  ton. 

North  Waubs,  1868. 

Qninta,  Rnabon,  8/4,  7/6,  6/8,  5/,  4/2. 

Ashton  Hall,  Hawaiden,  rough  and  bsassy,  aTcrage,  6/6 ; 
■lack,  3/4. 

Queen's  Ferry,  Hawarden,'  rough  and  brassy,  average,  7/6 ; 
Bla6k,4/. 

Fentorbin,  Buckley,  holeins  and  rough,  6/8 ;  slack,  2/  to  3/4. 

Ewloe  Hall,  mam,  6/8,  6/7  9  slack  2/6,  2/2. 

Vron,  average,  6/6 ;  sUek,  8/. 
'    Idttle  Mounti^  yard  coal,  7/6;  main,  7/^  holeins,  6/6$ 
•lack,  3/4. 

South  Wales. 

Cardiff,  steam,  7/,  8/.  The  prices  at  pifs  mouth  would  be 
from  3/3  to  2/6  less  than  when  deHvered  at  Cardiff 

Sims,  Williams,  and  Co.,  shipping,  at  LlaneUy  and  Swautea, 
lai^  steam,  9/ ;  through,  6/9 ;  small,  2/9 ;  houses  large,  9/6  ; 
iKmse,  through,  7/ ;  smiths',  6/8 ;  mining,  5/6. 

J><rwluB  collieries,  large  steam,  8/ ;  through,  6/6  ;  upper  four 
foot,  7/6,  8/. 

Bhonda,  small  No.  8,  6/;  No.  8,  8/6;  No.  %  8/;  ttnall 
No.  2,  6/. 


to 


Rhonda  Brush,  steam,  9/6, 11/6  ;  Ko.  8,  7/6  ;  No.  2,  7/. 

Abersorki,  steam,  6/6.  lielivered  free  on  board  at  Cardiff 
about  3/ more  than  at  pit  bank. 

Mr.  O.  B.  Striek,  steam,  6/ ;  bituminous,  8/  large,  4/  smaU. 

Ditto,  steam,  6/ ;  small,  1/6. 

Birch  Grove,  stesm,  8/6  average. 

IVuityfiynnon,  steam,  7/6;  through  aad  through,  5/6;  small, 
3/6.     At  Llanelly,  8/6  ;  6/6  ;  4/6.  ' 

Akthraoitb. 

Large,  6/6 ;  small  or  cufan,  2/9. 

Pembrokeshire,  best,  13/. 

Pantyffpnon,  large  stone  coal,  9/3 ;  pit's  mouth  at  Llanelly,  11/. 

Through  and  through,  6/3  „  „  8/. 

Rubblyculm,  8/9  „  „  5/6. 

Atbraob  Pricbs  realised  in  Cardiff. 


House  Goal. 

Steam  CoaL 

Tear. 

Large. 

SmaU. 

Larve. 

Small. 

18B8 

«.  d. 

«.  d. 

«.  d. 
8    6 

«.  d. 

1860 

8    6 

laeo 

8    9 

1861 

•9    0 

1869 

9    0 

1868 

8    9 

1864 

10    6 

1866 

11    6 

1866 

12    0 

1807 

10    6 

1868 

6    0 

0    6 

96    9 

66    6 

106    6 

82    9 

8    9-60 

5  11*46 

0    8-18 

»11*7« 

*  Screeninf  at  port  of  shipment  commenced.  This  prooeiis  reduced 
the  9t.  to  8f.  6a.  as  compared  with  1660.  From  1861  the^prioes  are  those 
obtained  for  extra  screened  coaL 

K.B.*-The  whole  of  the  aboye  are  aubiect  to  H  per  cent,  discount  for 
oaelL  which  is  the  rule  of  the  trade.  House  ooal  does  not  reallBe  as 
much  by  4d.  per  ton  compared  with  steam  ooal  as  this  appesn  to  show, 
inasmuch  as  trimminff  and  wharfsge  is  paid  by  the  slup  on  steam  ooal, 
but  borne  In  the  ooUieiy  proprietor  on  house  ooal.  The  above  prices 
refer  to  the  No.  8  Bhonda  nonte  ooal  seamst  No.  8  seam  resUaed  69.  to 
9d.  more,  and  Lantwii  about  ScL  per  ton  more.  Lantwit  small  would 
fetch  about  2f.  per  ton  less. 

For  steam  eoals  of  a  lUr  avenita  quality  these  were  the  prices 
obtained ;  infloHor  or  aemi-Utnminous  coals  fetched  ed.  to  Orf.  less.  Tery 
prime  qualities  6d.  mora. 

QjLAflOOW. 

Reply  by  one  of  the  Inbfsctors  of  Collieries  to  an  Inquiry 
req>ecting  Prices. 

1868. 

The  following  are  the  prices  of  coal  at  collieries  which,  in  my 
opinion,  convey  an  average  idea  of  the  sales  of  the  district : — 
At  Colliery  A.  two  qualities  of  coal  were  sold — 

In  October  1853, 6/8  per  ton  (SO  cwt.)  ;  8/  per  ton. 
.  „         1868, 4/9       „  „       •    6/6     „ 

At  Colliery  B.  three  qualities  of  coal  were  sold — 
In  October  1858,  7/6  per  ton  ;  5/9  per  ton ;  4/6  per  ton* 
1868,5/6       „  4/3       „  8/3       „ 

At  Colliery  C.  the  sales  for  landsale  and  shipinng  were — 
In  1849,  ibr  landsale^  3/8  per  ton  ;  for  shipping,  3/4  per  ton. 
„  1868  „  5/         „  „  „        4/6       „ 

The  workmen's  wages  rule  the  selling  price  to  a  great  extent, 
and  you  are  aware  that  the  colliers'  wages  fluctuate  very  much. 
In  1863  m^  were  high  ;  in  1849  they  were  low.  At  present 
wages  are  neither  high  nor  low,  but  trade  is  bad. 


Mean  Atbraob   Anhual  Prices  of  Coal  in   the  Londob 
Coal  Markbt  from  1866  to  1869. 


Gollieries. 

1866. 

1867. 

1886. 

1809. 

WaUsend- 

«.    d. 

17    9 

'#.    d. 
18    8 

».    d. 

16    9 

«.    d. 

15    9 

Tanileld 

16    6 

— 

— 

— 

Hartley    .... 

17    0 

17    8 

16    8 

16    8 

Wylam  -         -         .         - 

- 

17    8 

16    0 

— 

BdenKain                   -      . 

18    S 

18    8 

16    4 

16    7 

W.E.KeUoe   - 

18    6 

18    9 

16    6 

16    9 

HolyweUMain   -         -      * 

— 

- 

^ 

15    9 

30  2 
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APP£NDI2L  to  B£PORT  OF  C01UaTT£B  E. 


1870. 

Prices  of  Coal  per  ton  at  the  Fit's  Mouth  in  each  of  the 
foUowing  Districts. 

NoilTHCMDERLi.KD. 

Seasale  CoUwies. 

Ashington,  best,  3/6  ;  small,  1/1. 
.  Bishop's  HiU,  7/,  5/,  3/. 

Cramlington,  best,  9/6 ;  unscreened)  7/ ;  gray,  6/  $  small,  2/6. 
East  Castle,  3/10. 
North  Wylam,  4/6. 
Radcliffe,  5/4. 
Sheriff  Hill,  8/6. 
South  Medomslcy,  3/9. 

Landsale  Collieries^ 

Berwick  Hill,  7/6. 

Eltringham,  5/. 

Ktal,  7/. 

Hedley,  5/6  ;  small,  3/. 

Preston,  S/6  to  6/8. 

Shilbottle,  round,  9/2 ;  small,  3/4. 

Winlaton,  4/. 

Durham. 

Tyne  District 
Bumhope,  5/. 

Edmondsley,  for  coking,  3/6  ;  gas,  4/3 ;  house,  5/. 
Findon  Hill,  8/6. 
Pelton  West,  6/6. 

7>cs  District 
Bilchbum,  3/9. 
Bilchbum  West,  4/3. 
Castle  Eden,  5/. 
Cockfield  FeU,  3/2. 

East  Howie,  screened,  6/ ;  nuts,  3/9 ;  small,  2/6. 
Hamsteels,  4/  to  4/4. 
Trindon  Grange,  4/1. 
Tiirsdale,  4/2. 

Cumberland. 

Broughton  Moor,  8/4,  7/6,  6/8,  5/,  3/4,  2/6. 

Flimby,  best  coal,  5/9. 

Frizzii^ton,  7/6. 

Gillhead,  6/8,  5/10,  5/,  3/4. 

Harrington,  10/. 

Threapthwaite,  round,  9/2  ;  small,  3/4. 

Yorkshire. 
BoTHsletf. 

Bloomhouse  Green,  hards,  7/  *,  house,  6/  ;  engine,  4/  ;  slack, 
1/6. 
Darton,  4/3. 

New  Gawber  Hall,  hards,  8/ ;  soft  house,  5/6. 
Strafford,  average  price,  6/. 
West  Gawber,  5/. 

Bradfifrd, 

Bowlings  best,  9/ ;  seoonds,  7/6  and  5/. 

Heaton  (Shipley),  7/6. 

North  Cliff,  8/8. 

Shipley  Moor,  6/6. 

Shipley,  6/. 

Wibsey,  7/. 


Dewsbtay, 


Calder,  5/. 
Cross  Bank,  6/10. 
Ifalhonse,  4/4. 
Iiiversedge,  5/6. 
Mirfield,  5/. 
WhiUey  Wood,  5/. 


Halifax, 


Binns  Bottom,  5/. 

Dickey  Steel,  house  coal,  7/6 ;  mill  eoal,  7. 

Four  Lane  End,  house,  8 ;  engine,  6/. 

Harp  Bottom,  7/6. 

Highfield,  0/6. 

Qi^en^burv,  from  5/6  to  9/7. 

Shugd^n  Head,  house,  7/6 ;  engine,  5/9  ;  slack,  2/6. 

Hudder^U. 

Box  Jugs,  5/6  and  6/. 

Clayton  Common,  2/ to  4/8.  . 

Cumberwortb,  house,  7/6 ;  engine,  5/. 

Fieldhouse,  7/6. 

Kiik  Style,  8/9  to  7/. 

Lockwood  Common,  6/. 

Toppit,6/. 


Ban)8ide,5/. 
Gatehead,5/. 

Meltham,  5/. 


HOfU^firth* 


Leeds. 


Adwalton  Moor,  5/. 

Beeston,  best,  8/,  7/6,  6/4,  4/,  3/6,  2/7,  2/6. 

Britannia  Main,  5/,  6/8,  and  7/6. 

Brook  House,  4/6. 

Bushey,  1/3  to  8/4. 

Elland  Road,  4/2. 

Garforth,  2/6  to  9/. 

Gildersome,  5/. 

Manslow,  best,  8/,  6/ ;  slack,  2/9. 

Middleton,  best,  5/  to  7/6  ;  slack,  2/6. 

Morley  Main,  1/6  to  9/6. 

Newmarket,  1/3  to  8/4. 

Robert  Town,  4/4. 

Stanley,  average,  5/4. 

Victoria,  4/. 

York  Road,  7/  to  9/,  house ;  engine,  2/  to  5/. 

Botkerkam* 

Grange,  7/. 

Grange  Lane,  9/. 

Greenfield,  6/. 

Manvers  Main,  best,  6/8 ;  slaek,  8/ ;  smndge,  1/. 

SkeffieM. 
Chi^eltown,  5/. 
Deepcar,  5/6.  « 

Ekler  Clifl^  4/6. 
Stocksbridge,  5/. 

Thurgohmd,  house,  5/ ;  engine,  2/7. 
Woodthorp,  5/9. 

WakefiM 
Dewsbuiy  Lahe,  4/6. 
Dirtcar,  3/. 
Emrojrd,  6/. 
Flockton,  6/. 
Manor,  5/6. 

West  Field,  best,  6/8  ;  small,  5/4 ;  engine,  4/2 ;  slack,  2/4. 
Winney  Moor,  best,  8/11 ;  seconds,  8/5 ;  thirds,  6/10 ;  riddled 
slack,  5/11;  slack,  8/6 ;  and  smudge,  2/6. 

Dbsbtshibb. 

Chesterfield. 
Brimington,  6/6. 
Coal  Aston,  6/. 
Eckington,  5/. 
Falls  Wood,  5/4. 
Monk  Wood,  6/  to  9/. 
Oxdose,  best,  6/8 ;  slack,  5/. 
Renishair,  average,  6/8. 
Walton  Hall,  coal,  5/9 ;  slack,  3/. 
Filsley  Colliery  Company,  5/6 ;  cobbles,  4/6  i  slack*  S/6. 
Woodhouse,  hard,  7/6 ;  soft,  7/1  ,•  small,  4/7. 

AlfrttOH. 

Coates  Park,  screened  sUck,  5/  to  5/6;  oobbleflL  6/  to  7/; 
bright,  8/  to  8/6. 

Shiriand,  round,  5/6  to  8/. 
Swanwick,  5/  to  12/. 

Warwigkbbihs. 

Bedworth,  average,  6/9. 
Glascote,  best,  10/;  slack,  2/6. 
Griff,  average,  7/6. 
Peel,  best,  6/8  ;  slack,  8/4. 
Wyken,  best,  6/2 ;  sUck,  3/4. 

Stafiordshire,  North. 
CheadU. 
Lady's  WeU,  best,  8/4 ;  slack,  4/2. 

JLtmgian^ 

Bentilee,  average,  6/1. 

3enrymi,6/. 

Botteslow,  best,  7/ ;  slack,  2/3. 

HaU  Hill,  average,  6/10. 

Ubberley  Hall,  coal,  7/6  ;  slack,  2/6. 

Hourly. 

Boeknall,  New,  6/  and  9/2. 
Ivy  Hoose,  7/6. 

JStarsUm. 

Bank  To^  coal,  6/8 ;  slack,  2/8. 

GMl,  avearage,  7/6. 

Lytch  Cross,  for  calciaingy  5/6. 
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Apedale,  from  6/  to  10/.  « 

GieeDfiekL,  &c.,  coal,  7/ ;  ilack,  a/«. 
Harecastle,  4/6. 
Kmi»nk,'6/8. 
Woodshatts,  4/6. 

STAKVOBDfiHIKB*.  SoUTH. 

Cannock  Chase,  ayerage,  7/4. 

Conduit,  ayerage,  7/. 
Old  BrownhiUs,  6/. 

WaUali. 
Copy  HaU,  8/4. 

Rshley,  11/,  10/,  9/,  6/3,  4/6, 3/6. 
Harden,  best,  7/ ;  slack  3/  and  2/9. 
Leamore  Bridge,  average,  7/. 
Pelsall,  deep,  9/  ;  shallow,  7/6 ;  slack,  8/. 
Rooghwood,  7/8. 

DarkuUm, 
Kdrth-westem,  7/6. 
Rough  Hay,  svmmer,  6/ ;  antnnin,  6/6 ;  winter,  7/. 

BilsUm. 

Bradley  Lodge,  coal,  9/3 ;  alaok,  8/8. 

Beepdelds,  8/ ;  slack,  2/6. 

Ladymoor,.  best  thick,  14/ ;  common,  9/ ;  slack,  4/. 

Meadows,  7/6. 

Frieatfteld,  4/1,  5/7,  8/6, 10/ ;  slack,  1/2. 

Qnairy,  6/6;  slack,  2/. 

Wmenhall. 
Albion,  coal,  6/6  ;  slack,  2/. 

Pool  Hayes,  forge,  5/6 ;  house,  8/6 ;  sbiok,  2/6  and  8/9. 
Rose  HUl,  coal,  7/ ;  sfaMsk,  2/. 
Trentham,  coal,  7/3 ;  slack,  2/. 

Wolverhampion, 
Wednesfield,  8/. 
Willenhall  Road,  8/. 

Coopers  Bank,  coal,  9/. 

OniTeyard,coa],  7/. 

Sedgeley  Park,  coal,  6/9  and  7/. 

TipUm. 

Goqwl  Oak,  16/,  11/,  10/,  9/,  5/,  8/9,  3/6,  8/. 
Moal,  coal,  15/6  ;  sliiek,  2/6. 
Tibbington,  coal,  9/  and  4/6. 

Rowley  Regis, 
Qrace  Mary,  7/. 
GranTille,  ayerage,  5/. 
Hange,  13/,  11/,  10/,  9/.  8/,  5/6,  4/6. 
Haden  Hill,  averace,  5/6. 
Manor  House,  coal,  6/8  and  8/ ;  slack,  3/. 

West  Bromwick. 

Dunkirk,  coal,  9/6 ;  slack,  2/6. 

Harvills,  coal,  8/6, 11/,  18/;  slack,  4/,  5/,  5/6. 

Pieroey,  coal,  10/  to  11/ ;  slack,  4/  to  5/« 

Wedneabury. 

Ocker  Hill,  coal,  7/,  10/6,  and  12/ ;  sladc,  3/ll/ 
Ola  Park,  coal,  7/6  ;  sfaick,  8/. 
Steers  Meadow,  coals,  10/ ;  slack,  4/. 

Corngreaoea, 

Ash  Tree,  coal,  6/3. 
Cradley  Heath,  coal,  8/ ;  slack,  2/6. 
Homor  Hill,  ooal,  5/6. 
n,  coal,  8/6. 


Hay  Gh-een, 


Dudley. 


Baptist  End,  coal,  10/ ;  slack,  4/. 
Hurst,  ooals,  9/  to  10/ ;  slack  2/6  to  8/6. 
Queen's  Cross,  ooal,  9/4  ;  slack,  3/6. 

Brierhg  UOL 

Amble  Cote,  best,  10/6 ;  common,  8/6 ;  rongfa  ilaok,  7/0 1 
fine  slM^,  2/9. 

Bridge  End,  coal,  5/9. 
ChaUenhan,  coal,  7/6. 

Langashibk. 

Maneheater  Dittriet 
Altbam,  coal,  6. 
Bank  Bey,  ooal,  5/8. 
Birtle  Dam,  coal,  7/6. 
Bieigfatmet,  house,  7/6 ;  eoginei  4/9. 
Broadileld,  ooal,  5/9,  8/,  12/6, 
Combenn«c«i  coal,  4/6. 


Crowknowl,  coal,  6/8. 

Denton,  round,  7/ ;  engine,  4/6. 

Duukenhalgh  Park,  average,  6/64 

Great  Lever,  best,  10/ ;  mixed,  8/ ;  steam  5/. 

Harwood,  house,  7/6 1  steam  5/. 

Ladyshore,  average,  4/4. 

liower  Moor,  best^  10/6 ;  small,  6/. 

Old  Sink  and  Greenland,  5/4,  6/4,  71,  and  8/8. 

Redsham,  5/ to  8/4. 

Stand  Hill,  5/3. 

Wharton,  best,  6/8  ;  riddled,  5/5  ;  burgy,  8/9 ;  slack,  2/6. 

l^ktestey,  8/9,  summer ;  9/7,  winter. 

Sai9U  HdeiCa. 
Average  prices  from  4/6  to  5/6  per  ton. 

Wigan, 

Barley  Brook,  screened,  5/6 ;  slack,  2/4. 

Close  Lane,  average,  4/6. 

Gidlom,  average,  7/. 

Hindley  Fields,  5/. 

Hindley  Green,  common,  4/8 ;  best,.  5/9. 

Low  Hall,  round,  6/6  to  7/6 ;  small,  3/  to  4/6. 

Meadow  House,  round,  5/  to  7/3 ;  slaek,  2/6. 

PhrttLane,4/7to5/9.  ' 

Sherington,  round,  7/ ;  slack,  3/. 

Strangeways  Hall,  coal,  6/8 ;  slaek,  3/. 

Swan  Lane,  coals,  5/  and  6/ ;  burgy,  4/6 ;  slack,  3/. 

Whitemoss,  4/6  to  6/8.  ^^     1    ^  »   / 

CHBSHIItE. 

Banks  End,  house,  7/;  engine,  4/6. 

Horse  Leason,  5/  and  8/4. 

Hough  Hole,  6/4  to  8/4. 

Lymer  aough,  honse^  8/4 ;  steam,  5/5. 

Poynton,  eoal,  7/10;  slack,  4/2. 

Robinsclongh,  6/8 

Roe  Wood,  5/  and  8/. 

SHROPSBnt. 

BenthaU,  7/8. 
.  Brose]ey,8/. 
Clee  Hills,  5/  to  9/. 
Comebury,  coal,  10/;  slaek,  7/6. 
Dark  Lane,  coal,  8/4  and  9/2. 
Iffcon,  huge,  8/4 ;  mixed,  7/6 ;  small,  6/8. 
Madeley  Wood,  10/  and  7/6. 

GLOUG88TBB8HIBE. 

Forest  of  Dean. 

Hopewell,  5/6  and  6/. 
Miles  Level,  3/6  to  8/. 
Nelson,  5/6,  7/,  and  8/. 
PiHowell,  8/6. 
Royal  Forester,  6/  and  7/. 

Briatcl 
BnU  Hall,  14/2, 11/8,  5/6,  and  4/9. 
Coal  Pit  Heath,  10/,  7/,  and  4/. 
Easton,  4/  to  14/. 


SOMBftSBTflBZaS. 

Radetoek. 


30  3 


Clandown,  8/6. 

Old  Welton,  9/6  and  10/. 

Welton  Hill,  7/3. 

PauHon. 
Conygre,  10/. 

Oamerton,  10/.  screened ;  8/,  unscreened  1  alack,  8/. 
Ftorington,  7/1.  ' 

Withy  MiU,  8/. 

Bedm9Uier, 
Ashton  Vale,  4/,  8/,  10/,  and  1 1/. 

MomcOUTBSHlBB. 

Aberbe^,  5/5. 

Aran,  laiqse,  6/6;  slack,  8/. 

Cwm  Frwd,  large,  6/. 

Owm,  laige,  6/6. 

Golynos,  5/8. 

Milfrain  HUl,  6/6* 

NORTH  WALS8. 

FLniTSHIBB. 

Bronooed,  5/6. 

Coleahlll,  average,  10/. 

Flint  Marsh,  6/6. 

Leeswood  Mun,  main  eoal,  6/  to  7/6. 

Nequls,  eoal,  6/ ;  cannel,  10/. 

Bpon  Green,  eoal,  7/6. 

Omen's Feny, eoal,  7/;  dack, 3/i. 
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Dbubiohshibi. 

Broa^ton  HiU,  6/6. 

Brymbo,  7/. 

Bxyn-7«Owen,^;r/6. 

Falworo,  7/2. 

Frood,6/2. 

WeBtminster  Brymho,  coa1»  6/5$  sUiek,  S/iO. 


Port  Han^nis,  8/. 


AlfOLagBA. 


SOUTH  WAI*BS. 


Pbmbbqksshibe. 

BoDTille  Court,  coal,  15/ ;  onlni,  5/ ;  dust  culm,  2/1. 

Broadmoor,  coal,  5/6. 

Folkestone,  coal,  6/8. 

Moreton,  ayerage,  6/.  ' 

Shipping,  anthnoite,  12/6. 

Sonthwood,  coal,  10/ ;  calm,  6/8. 

CAXBMAXnaOfSBtBE, 

Bryn  Gwyn,  from  3/  to  10/. 

Gvann  cae  Gerwain,  8/. 

Gelly  Ceidrim,  coal,  5/10 ;  alaok,  2/6. 

Gwendraeth,  We,  7/6  ;  through,  4/2 ;  slack,  2/6. 

liangeimeeh^  pnoes  at  dock,  10/,  7/6,  5/6,  8/6. 

New  Lodge,  6/. 

Ynysafen,  large,  6/ ;  through,  4/2. 

Wain  Owm  Gareing,  7/. 

Glahokoanshibb. 

Alltwen,  coal,  6/6. 
ATon  Vale,  coal,  8/. 
Blaenchydoch,  4/4. 

Broad  Oak,  throng  and  throqgh,  5/  to  7/ 1  small,  4/  to  5/; 
lawre,  3/  to  9/. 
Biynda,  7/8,  6/8,  and  6/5. 
GaedfL,  through  and  through,  5/. 
Cethin,  Taries  from  6/6  to  8/. 
Oraig-y-ralt,  large,  8/  ;  small,  5/. 
Deep  Dyftyn,  large,  11/6 ;  small,  4/6. 
Gwain  Clawdd,  la^  7/ ;  through  and  through,  4/ ;  small,  8/. 
Llancouch,  large,  6/  ;  small,  3/. 
Mynydd  Newydd,  4/5. 

OnwUyn,  through  and  through,  5/ ;  large,  6/6. 
Besolyen,  7/6. 
Tydran,  5/,  6/6,  and  8/6. 
Wenaut,  common,  4/, 
We^fi^  8/. 
Wemddu,  large,  6/. 

SCXXTLAND. 
Laitaskshibk. 

GkugoWk 

fialomock,  dross,  2/6. 
Jordan  Hill,  gas,  4/6  $  roughs  6/. 
Eelvinside,  gas,  9/;  fire,-S/6. 
Bobroystone,  2/6. 

Rutherglen 

Eastfield,  best,  6/8  to  7/6 ;  seconds,  5/8  to  6/8. 

Newton,  4/8. 

Bosebank,  5/6. 

Stonelawy  coal,  6/8 ;  slack,  2/6. 


Qieenfleld,  aTerage,  6/. 
Westmuir,  coal,  6/£^ ;  dfoos,  l/S^. 

^BaUUtton. 
Gaidowan,  6/. 
Graigend,  6/6. 

Prumpaik*  4/6  (or  6/ ;  dack,  1/9  to  2/. 
Over  Poasil,  8/10  to  6/. 
Provanhall,  5/3 ;  slack,  l/6. 

CoaHnidfe. 
Coathi]l,5/. 
Dundyran,  5/6* ' 
Eirkwood,  5/6. 

FhflBuix,  screened,  10/6 ;  tlaok,  t/. 
Bosehafl,  5/. 


Clifton  Hall,  5/. 


AnmAnLK, 


Dalzielsie  (Maybole),  coal,  6/;  small,  4/. 

Duchrav  (Ayr),  5/. 

Ahiwick  Lodge  (Irvine),  coal,  4/8 ;  dioas,  1/. 

Boutrechill  (Dreghom),  5/2  to  5/10. 

Burgh  (Irvine),  coal,  5/  ;  tripping,  3/6  ;  alack,  1/8. 

Eglinton  (Kilwinning),  4/4  to  5/10 ;  divSB,  2/. 

Peroeton  (Irrine),  cosl,  4/8  ;  dross,  1/. 

Swineridge  Mioir  (Stsyenson),  co^  4/8 ;  dross,  1/. 

Bankhead  (Eihnarnock),  ayerage,  4/8. 

Busbie  (Eihnamook),  4/2  to  5/6.  • 

Ganchland  (Galston),  average,  5/,  hmdsale. 

Portland  (Kihnamock),  round,  4/8 ;  slack,  1/6: 

Common  (Auchinlack),  Coal,  4/6  to  5/ ;  dross,  1/6 

Glenlogan  (Cumnock),  8/2  to  4/9. 

PatUtoad  (New  Cnnttock),  4/  to  6/. 

SnBIJNOAIDDkB. 

Alva,  coal,  6/8 ;  slack,  8/6. 
Auchinbowie,  average,  6. 
BahnaQoch,  6/. 
Campeu,  4/2. 
Plean,  6/. 


DUMBABTOITBHIBB. 


Balgaffray,  8/,  4/6,  and  5/6. 
Blairdanlie,  coal,  5/6  ;  slaek,  2/ 


4/7  ;  dross,  2/6  to  8/6» 


S  house,  7/6  and  8/9  ; 


Braes  o*  Yetts,  '5/L. 

Meiklehill,  screened,  6/8 ;  tripping  5/10. 

Strone,  7/. 

Bbuvbbwbhibb. 
Benhar,  7/. 

Linwood,  6/ ;  slack,  8/. 
Nitshill,  avenge,  4/9. 


Drumlemble,  6/8. 


'Abotlbshibx. 


DuxnUBSSHlBB. 


Canonbie,  avenge,  latge  and  tfausk,  5/, 

Bankhead,  5/4. 

Gate8ide,6/. 
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COAti  Exported  prom  FRANCE. 
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■^1 

4 

M 
O 

A 

C4 
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1 

1 
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1' 

1 
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.  Tons. 
14»494 
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14,305 
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10,211 
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• 
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Tons. 

Tons. 
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.  k 

1848       .            - 

14^8 
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538 
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.• 
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Appendix^  Foreign  (6.) 


Pbige  Cttbbsnt  of  Coal  and  C!oEBy  at  Hhb  f<daw- 
ing  CoameidB,  15th  December  1869. 

[Bulletin  de  la  Soci^t^  de  I'lndilitrie  Min^rale,  itaia,  1869.] 

A  SaintrJEtiame,  100  Kilos.* 

f.  f. 

P^rats  dur  de  premidre  quality      -       -         -        2.20    d  2.40 

Qreie ^..       2.20  2  85 

P4rats  tendrea,  bonne  qualit6        -         -         -       2.10  2.20 

„  quality  ordinaire       -        -       -        1.90  2.00 

Menu  pour  iraz,  premiere  quality  -       -         -       1 .40  1 .50 

„    cCuxi&ie        „         \  ...        1  10  1.20 

^.  de  forge,  premise  quality    -       -         -       1.60  1.70 

,',  „       deuzieme    „  -        -       -        1.20  1.30 

^    de  chauflkge,  premiere,  qualite    -         -        1.80  1.40 

^  „  deuzieme        -         -       -        1.05  1.15 

'„  „       pour  la  grosse  forge     -         -        1.00  1.10 

^    poiur  fours  a  ch4ux        -        -       -        -       0.60  0.80 

Orelassons,  premier  choix    -       -         -         -        1.80  1.90 

deuxitoe    „         -        -         -        -        1.45  1.60 

Debris  de  crible,  bonne  quality       -        -        -        1.50  1.70 

„  seconde  qualiU    -        -         -        1.20  1.40 

PMites  chadUes  lav6es       •       -         -  -       1.30  1.40 

„  nonlav^es    -       -        -        -        0.95  1.20 

Coke  Ut6  premise  choix  -        -        -       2.80  S.OO 

„        deuzidme    „ 2. 40  2.60 

Coke  lav^  et  non  lav^,  pour  hauts  foumeauz  -        2 .00  2 .  20 

Petit  coke,  bonne  quality  pour  chaufiige       -        1.60  1.80 

„         escarbilles    -        -        -       -         -       0.50  0.70 

Bomllens  de  lUw-dB^Gier. 

Malbrous 1.40  1.80 

Menu 1.20  1.60 

P^rats  et  grSles 2.20  2.50 

Cokelaf^ 2.80  S.OO 

Coke  non  lav6        .-...-        2.25  2.85 

Bassin  hmdUer  de  la  Moselle. 

Prix  de  vente  des  hoidlles  sur  le  carreau  de  la  mine,  chargement 

compris  sor  roitura  oa  sur  wagoni. 

1st  December  1869. 

f. 

GroB 1.70 

Tout  Tenant -        1.20 

Menu 0.50 

DirectioH  Bogmle  dee  anntt  de  SarrAmck, 
Prix  de  yente  des  houUles  du  Baasin  de  la  Sarre. 
1.  Debit  par  le  canal  de  la  Sarre. 

Quality  et  proTenance  des  hooilles.   Prix  franco  dans  les  bateaux. 

As — ^Port  de  Sarrebruck. 

t 
Houille  morceaux  choisis  -       -         -       16.75 

„    cribl6e  -         -        .        -     •     -        15.50 

„    brocaiUes  choisies  -         -        -        15.  0 

*  100  Kilos,  or  1  Metrical  Quintal  is  equal  to  1  cwt  8*874  qrs. 


Chaiix>ns  gras  1**  sorte :    > 

Heinitz-Dechen      >«       •       *       *,.     <*  14.7$ 

Duttweiler,  Sulzbach  et  Altenwald           -  14.25 

Charbons  gras  2*  sorte  (toiit  venant) : 

Heinitz  Dechen       ->        -        -        •        •  2.lS 

Duttweiler,  Sulzbach  et  Altenwald          -  10.80 

Charbons  flambans  1**  sorte : 

Reden 14.26 

VonderHeydt 13.50 

Cfaarbons  flan^bans  2*  sorte  (tout  Tenant) : 

Yon  der  Heydt  et  Friederichsthal    -        -  10.80 

Itzenplkz  et  Ziekwald        -         •           -  10.60 

Oriesbom        -        -        .       -        ,        -  10.00 

Petites  brocailles 10.50 

Demi-tout-venant       -       -         -            -  9.26 

Charbons  tlambans  3*  sorte : 

Von  der  Heydt  et  Reden       ...  7. 50 

Menu  du  magasin  -        '     .  ~       "        ~  1  '00 

B. — Au  port  de  Louisenthal  s 

Louisenthal,  morceau             -       -       -        -  16.75 

„           l"80Zte           •           -        -         •  14.50. 

2-    „           .           -         .           -  11.00 

8.    „        .        .  -       -        -         -  6.00 

2.  Dfi)it  par  le  chemin  de  fer. 

Prix  franco  sur  wagon. 

a.  Chai1x>ns  flambans. 

LauiiendMl*  Gronei  iMuillei       ...  16.75 

„          l«80ite       ...               -  14.50 

2*    „ 11.00 

n          S-    „ 6.00 

Von  der  Heydt,  Grosses  houilles         •            -  13.80 

„           1<*  sorte        ...            .  12.50 

„           petites  brocailles       -        -        -  1C.50 

„           2*  sorte d.*75 

3»    „ 6.25 

I"  sorte 12.50 

r    „ 10.00 

8     „ 6.25 

Friedetfcfastal  2*  sorte       ...           .  9.50 

Ttsenplitz         ...           .            .        -  9.25. 

Zeihwald 9.25 

Qriesboin 8.75 

b.  Charbona  graw. 

Dudweiler,  l**  sorte           -         -        -         -  13.00 

2-    „ 9.70 

a-    „            .        -               •       -  '  6  875 

Sulzbach,  1»  sorte            12.90 

2*    „ 9.65 

8«    „               -           -           -         -  6.8C1 

Altenwald,  1<*  sorte            ...           .  12.80 

2.    „             -        -        -        ..  9.60 

n        S-    „ 6.70 

Hdnitz-Dechen,  •  1"  sorte      ....  12.50 

2-    „        .        -        -         .  10.00 

8*      ,    -        -        -             •  6.6l> 


Appendix  Foreign  (7.) 
The  Peoduowon  of  Coal  in  BELGIUM  and  its  Eicpobtation. 


PxoDuomoT. 

Total 
Produotion 
of  Belgium. 

Thab. 

Mons. 

Centre. 

Charleroy. 

Hainaalt. 
TotaL 

Namnr. 

U^ 

France. 

Fi^Bas. 

Other 

PhMsesl^ 

head. 

•  Olher. 

Places  by 

Sea. 

Total. 

1815 

Tona. 

Ton* 

Tona. 

Tons. 

Tons. 

Tona. 

Tons. 

Tons. 
106,468 

Tona. 

Tons. 

Tons. 

Tons. 

1816 

- 

- 

- 

- 

— 

- 

- 

27^014 

- 

- 

— 

- 

1817 

- 

- 

- 

- 

- 

— 

— 

192^742 

— 

- 

- 

- 

1818 

- 

- 

— 

« 

— 

-. 

— 

206^028 

— 

— 

« 

— 

1«19 

— 

- 

-   — 

— 

-  ' 

- 

— 

170.946 

— 

— 

— 

1820 

- 

- 

- 

«. 

• 

— 

- 

297,212 

- 

- 

- 

— 

1821 

- 

- 

- 

«. 

— 

— 

— 

861,801 

—     • 

—  ■  • 

-  — 

— 

1822 

- 

- 

— 

— 

- 

- 

-     - 

267.777 

- 

- 

— 

-    • 

182S 

- 

- 

- 

— 

- 

— 

- 

264378 

-. 

- 

•     -* 

— 

1824 

- 

- 

- 

- 

- 

— 

- 

8H481 

- 

- 

- 

- 

1886 

- 

- 

-. 

- 

- 

-^ 

- 

488.248 

- 

- 

•     -• 

- 

1886 

- 

- 

-? 

-    . 

- 

- 

- 

410,6U 

- 

..  — 

- 

- 

1887 

— 

- 

-    ■ 

- 

— 

-     •. 

- 

429.224 

- 

- 

-      • 

-  • 

1228 

- 

- 

- 

- 

— 

— 

-  • 

4170,869 



—    ' 

— 

- 

1S80 

- 

- 

- 

— 

- 

— 

— 

486,047 

- 

— 

- 

- 

1880 

- 

- 

— 

iM^m 

— .. 

— 

- 

610.806 

— 

— 

- 

- 

1881 

- 

- 

- 

1.766,010 

— 

466M 

- 

4684»7 

80 

- 

4S7 

409,618 

1888 

- 

- 

- 

1,787.579 

- 

481373 

- 

487.641 

1,854 

70 

679 

x»jm 

1883 

1.946,160 

606.405 

3P  2 

i 

677.108 

440 

100 

Digitize 

i 

dby  V: 

mm 

320 
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Pbodvotiov. 

Total 
Prodnotlon 
of  Belgium. 

EZFOBTB, 

YSAS. 

Mons. 

Gentze. 

Gharleroy. 

Haiiuiult. 
Total.      ! 

1 

Namur. 

Lidge. 

Fnnoe. 

Other 
Fay8Bft8.FlAoesby 
Land. 

Other 
Sea.^ 

TOCAL. 

1884 

Tons. 
U8%006 

Toni. 
830,740 

Tons. 
306,806 

Tona. 
3318358 

Tons. 

Tons. 
520,000 

Tona, 

Tona. 
664336 

Tons. 

3,017 

Tons. 
100 

Tons. 
S;i53 

TonaL 
6603U 

1835 

1,289.946 

829,620 

89^701 

1,966,166 

591,981 

__ 

686.086 

6,178 

3,461 

1,916 

686386 

1886 

W76,657 

872301 

601,206 

2349374 

79,174 

687.916 

3,066,464 

761387 

7.288 

8,039 

1.768 

778.612 

1887 

1.^8*948 

366.641 

639.015 

M09i6O4 

92^478 

666.729 

8,228,806 

780,429 

6.686 

1,726 

243 

789.088 

1888 

1.454,7« 

376,717 

686,448 

2.415,909 

103,954 

740,408 

S,860,271 

766.427 

7347 

949 

911 

778384 

1889 

1.6a.l86 

422,940 

664,986 

2399.011 

124397 

755.763 

8,479,161 

787368 

17361 

456 

800 

746369 

1840 

1,768.84a 

482,726 

770,006 

2,966.163 

186368 

868,128 

3,980382 

718,286 

60,767 

39 

391 

779,478 

1641 

1,699,416 

618,419 

861.040 

2.968.875 

123.038 

986.863 

4,027.766 

916,128 

96,660 

82 

8334 

1,016.194 

1842 

1.689,706 

636383 

882.006 

8.069,188 

186.578 

940,902 

4.140.462 

902,710 

102,697 

3.971 

6338 

1.014,716 

1843 

1,44£,9S1 

648346 

887,676 

2374,468 

141.456 

966366 

3388374 

923390 

164,668 

4,763 

3,116 

1386321 

1844 

1,718,627 

698,200 

»rs,9oi 

3380,728 

164v904 

1.019,908 

4,445340 

1,084,956 

196388 

7.911 

4,449 

134B399 

1846 

1,908,613 

614^484 

1447,926 

8,671,023 

168.625 

1.086,046 

4.919.166 

1310,646 

226.040 

8.900 

4386 

1348.478 

1846 

1.969384 

607,UB5 

1321364 

8,798333 

160.687 

1,078380 

5.087.402 

1,222.489 

123,769 

4917 

4,708 

1365388 

1847 

2.098,068 

666386 

1,4*7,078 

4301,631 

159.014 

1303,905 

5.664^466 

1386.466 

881.408 

63.967 

6371 

1327.106 

1848 

1,869,444 

646,165 

1,150348 

8364748 

167308 

1350,170 

4,862.694 

1.289,74a 

208,673 

1,429 

8306 

1,460370 

1849 

.  1,96^.037 

740,480 

1315,678 

4,018496 

170,195 

1,063363. 

5351343 

1.468.156 

202,936 

559 

8394 

1,664378 

18C0 

2.086,837 

834^068 

1300.866 

4,420,761 

177.602 

1322325 

5.820.688 

1.766368 

221,068 

1,029 

9,487 

1387484 

1851 

2,143.864 

•400,447 

1.678385 

4,763,186 

188332 

1.292.099 

6333317 

1317,821 

280.753 

634 

8.488 

8,667,060 

UB52 

SJ)89A28 

1.030,4177 

1315,041 

5.234346 

182.702 

1377.906 

6,796364 

1366,097 

225.752 

628 

11,069 

2,108346 

1858 

2.475.677 

966,488 

2.041.706 

5.482.771 

186.611 

1308375 

7.172.687 

2.112,152 

205486 

1331 

13,087 

23S1396 

1864 

2.843316 

1.062,079 

2339.466 

6,154^860 

810.992 

1382.790 

7.947.742 

3391388 

210343 

1309 

88,148 

2,626.968 

1866 

3300^23 

1,094378 

2368.015 

6.468.415 

280381 

1,720.063 

8.409380 

2308340 

155345 

2367 

7306 

2374349 

1866 

2JJ94.0U 

i,0673?6 

23d7.746 

6319,132 

218.609 

1,774,678 

8312.419 

2,690,468 

166368 

-    1.484 

7388 

2366,137 

1867 

2.691,079 

1,083.169 

2.686,934 

M41,182 

801304 

1.740.916 

8383308 

8380,079 

190341 

6324 

9368 

2387,612 

1868 

2369.610 

1420387 

2364314 

6366.011 

217,774 

1352329 

8325,714 

2,898,000 

182,016 

14374 

1.727 

8391316 

1869 

3,007424 

1,098.670 

2.996332 

7,199326 

220.850 

1340326 

9360,708 

2,988,252 

148.066 

7302 

1,126 

3,146386 

1860 

8.012.616 

1.178.660 

3315.606 

7306,720 

204328 

1398,647 

9,609,895 

3396.292 

144.085 

4,975 

2364 

9^460306 

1861 

3,247.960 

1,233,005 

3.464380 

7385,645 

843.061 

1378,457 

10,057463 

3317,694 

146367 

8.600 

6346 

8379.409 

Appempix,  Foreign  (8.) 


Production  of  COAL  and  BROWN  COATi  in 

PRUSSIA 

Goal  Pits. 
Government  Diatrict. 

at  the  Pita)  in  Metrical  TOnne  of 
80  Zollverein  Centi^ers. 

Value  at  Pit 

's  Mouth  in  Pruaaia  Thalera 
of  3*. 

1860. 

1868. : 

1864. 

1860. 

1868. 

1864. 

A.— Coal. 

Tona. 

Tons. 

Tons. 

Tons. 

Tona.        1 

Tons. 

1.  Upper  SUeaia^  Appeln  -         -         -         - 

2366300 

8,078.698 

3369,466 

8.069,416 

3.444.197       i 

4308381 

8.  Waldenburg,  Brealau.  Liegnitz       - 

741,900 

892382 

1.063,931 

1333350 

1«679309       ! 

1370,294 

8.  WeUin  and  LObgon,  Meraeburg 

5^050 

55.671                    65389 

152,134 

164374 

191364 

4.  Minden,  Minden  .... 

10,000 

9.712                   10.473 

29373 

88.739 

79300 

108345 

98365 

240,241 

275360 

24W70 

6.  Kuhr,  Areensburg,  Dusaeldorf 

4^6,800 

6.128,791 

8,087,706 

9.082,160 

9,706,096 

12,068348 

7.  Aix-la.Chapelle  -         --          -    .     .       .  - 

632,000 

687.661 

751367 

1,734,698 

1,767342 

1349381 

8.  fiaar,  Treves.  .     -       .     - 

2,019300 

2437,741 

8,660,749 

6,457,060^ 

5*498,147 

^668,424 

Total  of  (A)  Coal 

10,179,060 

18,088391 

16347.746 

21398332 

82366,063 

87340333 

B.7-BBOWH  Coax. 

1.  Appeln  -    .        -       .     - 

8370 

8368 

1307 

1368 

1383 

810 

8.  Brealau    -  . 

13,780 

28,424 

22498 

18,868 

19^109 

18.708 

8,  Lifignita              -        •      - 

103330 

138361 

189,180 

89,931 

112.798 

175,689 

4.  Poaen       -.,--• 

8340 

6300 

4,968 

8341 

3336 

4388 

5.  Bromberg  and  Marienwerder 

3,600 

6369 

6380 

3.076 

6,416 

4394 

6.  Piaukfort    .         -       .      - 

867370 

4(06389 

615,697 

846,060 

888380 

442378 

7.  Potadam    -.           -   -  .      - 

129360 

170368 

183,068 

109376 

184,811 

8U402 

8.  fltettin       .  .      - 

-    • 

8320 

8310 

-■  • 

U28 

8386 

9.  Magdeburg.           .            .            .         • 

1.069,200 

1496344 

1368,928 

146?388 

1,162398 

1.486313 

10.  Meraeburg           .            .             -            - 

1,483430 

1386308 

8.188,281 

1,834366 

1.878,016 

1300306 

U,  Minden      ..... 

m 

J,U7 

134© 

786 

646 

514 

8.  Cologne.  Dusaeldorf,  AU-la-Chapelle,  and 

187365 

6^219 

166387 

119.810 

183344 

114373 

Total  of  (B)  Brown  Coal      - 

3.194^640 

3316,129 

4^640327 

2,971358DiC 

\{\z^»tsffKj 

f      4351,786     ( 

GrandTotal 

183753W 

16^908320 

21,197378 

84370490 

86387368 

81*7«U19 
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Afpbndix,  Foreign  (9.) 


The  Pboduction  of  COAL  and  BROWN  COAL  in  the  AUSTRIAN  STATES  in  Vienna  Centners  of 

123^  lbs.  Ayoirdupois. 


TlAB. 

Lower 
Aurtrfa. 

iSSK. 

Styria. 

lUyrift. 

Coul 
Land.* 

Tyrol. 

Bohemia. 

Moravia 

and 
SiloBla. 

GaKcia. 

Bal- 
matia. 

Lom- 
baidy. 

Venetia. 

Hungary. 

Banat. 

Total. 

18S8 

v.a 

V.C. 

787 

V.C. 
384^948 

V.C.       V.C. 
88315 

v.o. 

78375 

V.C. 
1398399 

V.C. 
255,188 

V.C. 

296 

V.O. 

V.C. 

V.C. 

V.C.        V.C. 

.241.197 

P.O. 
*417398 

18M 

48, 

861 

480,724 

87308 

67495 

1307300 

800396 

•    190 

— . 

- 

809,981 

*687.061 

1885 

108, 

944 

354,8n 

81308 

45325 

1304,785 

297,788 

48 

- 

- 

487,771 

*76*888 

IBM 

117 

374 

341.179 

50354 

45410 

1368,648 

316370 

186 

— 

618 

64*966 

*08*54l 

1817 

188, 

568 

488368 

89,187 

8S315 

1369388 

844900 

98 

— 

68 

501375 

*81*148 

1888 

180 

904 

388379 

51,788 

25385 

1358,451 

866,693 

— 

- 

4107 

899380 

*084681 

1889 

808^804 

18,081 

3^M81 

56,061 

86394 

1,70^348 

868316 

— 

— 

29318 

2,527 

404600 

W91.927 

1880 

848406 

MOO 

897.791 

7WS4 

88^406 

8,118369 

407307 

- 

- 

- 

1,625 

481,999 

3.761356 

1881 

178,565 

88389 

404386 

10^789 

28348 

2,066,061 

401384 

102 

— 

88.712 

916 

287368 

3384008 

1888 

914^)45 

18,950 

387380 

88,692   . 

45366 

8316,977 

447,449 

260 

— 

81.669 

2370 

88*889 

*818387 

188S 

881,080 

815.106 

77.0*9 

46319 

8,118318 

479,091 

- 

- 

80.008 

3389 

274554 

*497,181 

1834 

868,865 

80,121 

889369 

48327 

89,670 

46341 

2368.962 

592398 

— 

— 

36328 

1,661 

28*306 

4889341 

188B 

480.746 

8386 

324346 

111,0174 

24^048 

43340 

2.648,978 

690,738 

.—  . 

46374 

2,018 

21*907 

447*240 

1886 

448,198 

1350 

890,448 

113,725 

30310 

17352 

2,740.172 

740351 

- 

40356 

2,179 

35*408 

488*188 

1887 

450,661 

3.790 

485355 

92.653 

35300 

14,760 

2.746.010 

881378 

— 

134952 

89,765 

2,120 

27*910 

*056348 

18S8 

580,788 

4388 

4S4408 

181,083 

45301 

82457 

3.4a?.77(J 

.920,009 

.— 

126370 

89.706 

11,460 

252,634 

*988356 

1888 

689,815 

60.114 

391390 

163,046 

73a05 

30368 

4^178323 

1338,178 

110 

180,000 

80396 

33,609 

587398 

7,71*461 

1840 

740,908 

187396 

4693«i 

221,732 

79392 

12,644 

4,299321 

1.659303 

1,006 

142,680 

83,528 

41,614 

573370 

*46*986 

1841 

980^185 

114194 

496,644 

322386 

64,237 

16344 

4774,127 

1,827,142 

— 

178,000 

59.990 

3*804 

61*616 

9.460358 

1848 

1,087,010 

125,050 

631370 

388,069 

80394 

52436 

4.685348 

1366313 

- 

77,825 

68,146 

57392 

36*786 

9.35*889 

1848 

9*7.774 

138,281 

605386 

594309 

82377 

49315 

4^666.721 

1,880372 

2,030 

78319 

72,982 

105,068 

877,067 

939*361 

1844 

1,241466 

168377 

614,484 

687,897 

80372 

56351 

5,708331 

2395344 

8348 

78329 

73.462 

98300 

407384 

11305.089 

1846 

1,846,409 

177375 

756^07 

746,419 

80,908 

69392 

6,405.160 

2,718,665 

— 

109,450 

106,477 

107372 

86*661 

12387.680 

1846 

1.889.009 

201,027 

718,966 

840,076 

82,111 

58,788 

7309350 

8,182.051 

2,968 

184141 

179350 

120,650 

260340 

1426*811 

1847 

1,882,860 

266350 

871.444 

851,674 

75381 

55391 

7,476,653 

8421,106 

35.588 

106361 

218,188 

? 

447,686 

1489*888 

1848-^ 
IStti 

NoRi 

Jtarnsob 

aiDftbl^  t 

nrtheoel 

'oars. 

1850 

14568,587 

355357 

1314»008 

595,786 

97380 

62394 

8,430391 

4378,089 

955,998 

188,712 

180,000 

9*947 

1,180,000 

348,918 

20406,978 

1861 

1,480,772 

776,950 

1381,714 

708,718 

89,94fi 

90352 

10347344 

5,017372 

1,060,494 

148,650 

177,160 

127394 

236*086 

587377 

2488*769 

1858 

1,678,178 

985369 

2,059345 

944328 

128,120 

120,002 

12,888,772 

6,069,450 

966417 

145^000 

18*648 

17*888 

*101,200 

73*106 

30,08*646 

1868 

1^607,074 

963357 

2.312.984 

1.169317 

144390 

129,065 

18309390 

6,500,528 

1,016,028 

146,000 

87*408 

821,406 

3318313 

861356 

SI354I5I 

1854 

1,609.883 

495321 

8,958386 

1393346 

197,162 

165,790^ 

U996,416 

6350360 

1,265387 

148,000 

800.000 

270,000 

*714710 

1.127,986 

3*17*536 

1855 

M71.628 

463375 

8,941369 

1.442370 

198384 

129,489 

1*637,446 

6.679.120 

1.138,812 

? 

? 

? 

*04*063 

1,557,008 

8731*769 

1856 

1,681.968 

418369 

4359386 

1350380 

204320 

136327 

1W56308 

7,960,703 

1311308 

? 

p 

P 

*011307 

1,467.848 

41,75*498 

1857 

1,887,5417 

546365 

6,14e.9il 

1.4S7376 

215.046 

143,464 

2*630389 

9398,009 

1307367 

P 

P 

P 

*1S1,S89 

1304974 

4488*756 

1858 

1387.043 

698350 

6,178347 

1.415,704 

207,229 

122.742 

28,739,097 

10,420358 

1,720,314 

83383 

96,706 

91,732 

*18*687 

1,054688 

51,97*774 

1899 

1388,680 

716356 

6318.489 

1357,780 

204^993 

88,689 

2*098,054 

10,915.456 

1364,289 

86,088 

- 

118,629 

5322399 

1,801,108 

55,92*506 

1860 

2,100.785 

1394363 

6,468368 

1,466362 

213340 

81385 

28,109,029 

12356,528 

1364474 

117,408 

- 

182440 

*841386 

1,64*011 

6*569,579 

1861 

B.271.124 

1369314 

7.640304 

1,910,447 

243.250 

89.806 

34395316 

18373,004 

1,909,401 

129.165 

- 

124856 

8387.280 

300,175 

7*59*248 

1868 

8381326 

8312,164 

8337.666 

2,167.441 

287392 

86,974 

87,407396 

14714690 

2,174890 

141369 

— 

290.119 

10412370 

400,047 

81,294*88 

*  KQatenland  rcoaat  land"),  or  the  maritime  district  of  Austria,- compriaes  the  oireles  of  CK^ritz  and  Istria,  and  the  territoiy  but  not  the  town  of 
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▲FPJfiNDIX  TO  THE  BEPOBT  OF  OOMXTTTiaB  B. 


Appenddc,  Foreign  (11.) 

TABtES  showiDc  the  Ck>AL  Fboduce  of  the  IJnitkd 
States  of  Amehica  from  the  Year  1860. 

Eastebx  Pennstlyakia. — Habd  Anthracite. 


Ymr. 

1 

1860 

Tons. 
8,»M3M 

iBei 

2.6H«» 

1B62 

9.886,880 

U63 

8.768.964 

UM 

8.768.874 

1866 

8.885.916 

Tons. 
1.821.674 

1,78M87 

1.878^1 

1.894^718 

8.068.506 

a;»1.017 


Tons. 
145.181 

Tons. 
201.106 

Tons. 
8.1U162 

168.148 

241.451 

8.248,780 

M9.851 

241.640 

8.201.037 

808,901 

274^986 

8,777.447 

804^000 

888,478 

4088.068 

157340 

457.162 

8,841.168 

Tons. 
8316,969 

8386,118 

8307,661 

9355^061 

10.487,911 

10,088.008 


Semi- Anthracite  and  Fituhinous. 


Year. 

4 

1860 

Tons. 
176374 

Tons. 
90.448 

1861 

170302 

46.666 

1868 

177,121 

68.228 

1868 

68,000 

1864 

129.078 

66300 

1865 

— 

-- 

I 


I 


Tons. 
187358 

272,709 

888.606 

806378 

886346 

815396 


Tons. 
97371 

Tons. 
27,718 

112,718 

40386 

179384 

52.779 

226.188 

64^16 

868.124 

62,010 

— 

— 

Tons. 
679368 

648.206 

806,068 

789360 

907.762 


Maryland  (Cumberland),  Semi- Anthracite  and 
Bituminous. 


Year. 


Tons. 


1860 

.    666.572 

1861 

.    269.674 

1862 

-    817.684 

1868 

-    746346 

1864 

-    657396 

1865 

.    S82366 

Summary 

OF  1864. 

BABTSBH  PBraSTLYAVIA:— 

Hard  Anthracite 

. 

Appendix,  Foreign  (12.) 


Official  Return  made  Januanr  1844,  showing  the 
progressive  Importation  and  I^roduction  of  Coal 
in  the  United  States  for  the  twenty-four  years 
ending  18421 

The  '< foreign  imports"  represents  the  qaantitj  sup- 
plied to  the  States  from  Great  Britain.  ''  Virginia^" 
is  quantity  of  bitaminous  coal  wrought  and  shipped 
at  Richmond  in  Virginia.  The  **  anthracite "  given 
is  the  production  of  the  State  of  FennsylYania.* 


Semi-Anthndte  and  Bitominous 

MiBTLAFD  (Cnmberland)  :— 

Semi-Anthncite  and  Bituminous 


The  other  ooal  producing  States 


Tons. 

10^487,9U 
997.762 

667,996 

12,098,669 
2,600,000 


•      Years. 

Forolsn 
Imports. 

TiUBinia. 

Anfliradte. 

1821 

Tons. 
22,128 

Tods. 

Tods. 
1.W8 

1828 

8i628 

4W14 

2.240 

1828 

30,483 

80,266 

6328 

1824 

27,828 

6W67 

9311 

1826 

26^ 

69,671 

84308 

1826 

86,605 

79448 

48,047 

1827 

40,267 

75,646 

68,484 

182B 

82^ 

89^857 

77316 

1829 

45,898 

88,867 

112.088 

1880 

56,186 

91,786 

174bl34 

1881 

86,509 

98,148 

176328 

1888 

72,067 

117JB78 

861371 

1888 

92,482 

148387 

4BU4S 

1884 

91,686 

U0,714 

876386 

1886 

49,969 

06^488 

860^758 

1886 

106,482 

110.714 

682,488 

1887 

152,460 

100^000 

881.499 

1888 

1291068 

96,428 

989308 

1889 

181,521 

86,714 

•    819317  . 

1840 

162367 

78371 

865,414 

1841 

155,894 

71,071 

968309 

1842 

188,247 

68,760 

U0830i 

*  Extract  IhnnGoUectlonBrBlatiTe  to  the  Collieries  and  OoalTnde 
of  the  Counties  of  Durham  and  Northomheilaad,  toL  iL 


Total  Coal  Phodvcb  o»  thi  Uitixbd  Sta  tbb  >    ,  ^  «« i«o 

OVAHBBICA  -  -  -  -)     14388,669 
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Aberdare,  coal  raised  in  the  parish  of,  in  1869    -  Appendix 
■  coal  sales  from  1861  to  1869        -  -  - 

parish,  coals  raised  in  from  1844  to  1869 

Accident  in  October  1705  -  _  - 

Accidents  frequent  in  the  18th  eentuiy  -  -        - 

Actof  Parliament  in  1690  _  -  _ 

Acts  of  Parliament  relating  to  coal  brought  to  Loudon  hy 

railways  since  1833        -     .        -  -  -    App. 

Alkali  works  -  _  .  _  -        . 

Alleghany  coalfield  -  -  _  - 

Alloa,  shipments  of  coal  from,  1341  to  1350   -         -    App. 
Analyses  of  artificial  fuels  -  .  - 

of  bituminous  and  anthracite  coal       -  -        - 

Anglesey  coUieries  -  .  -  -    App. 

Annual  average  of  coal  used  in  each  blast  furnace,  1 740 

export  from  the  Whitehaven  coalfield 

Anthracite      ------- 

coal  trade  of  Pennsylvania      -  -        -    App. 

collieries  -  -  .  -    App. 

furnaces  using  -  -  -        -     App.  149 

iron        -  .  -  -  -  -  177 

shippedfromSouth  Wales  1864         -  -        -  136 

-"  worked  in  South  Wales  in  1864  -  -  136 

America,  anthracite  coal  of     -  -  -        -  252 

hlast  frumaces  of  -  -  -  -  253 

coal.  Central  -  -  -  -  -        -  261 

coalfields  of        -  -  -  -  -  249 

forges  and  bloomaries  of        -  -  .         -         -  254 

iron  manufiuture  of         •  -  -  -  253 

Amount  raised  by  duties  on  coal,  1791  -  -        -    24 

Amouo,  quantity  of  coal  found  in  the  province  uf    -  -  228 

Arctic  Ocean,  coal  formation  of  -  -  -  -  230 

Argentine  Confederation  coal  -  -  -        -  263 

Argyleshire  blast  furnaces        -  -  -        _     App.  150 

coUieries  -  -  -  -  -     App.     50 

Arrears  of  twopence  per  chaldron  granted  to  Henry   V. 

required  by  Elizabeth  -  -  -  -        -       5 

Ashby  Canal       -----  -     95 

Asphaltum  of  the  West  Indian  islands  -  -        -  263 

Austrian  brown  coal  -  .  .  -     App.  221 

coal        -----  -  222 

— —  coal  production       -  -  .  -     App.  221 

Australian  A^cultural  Company's  coal  -  -  -  243 

-  coal  mdustries.     A  table  showing  the  progress  of 

Australian   coal   industries,   extracted  from  the 

Statistical  Register  of  New  South  Wales  -  245 

Avon  and  Kennet  canal,  1830      -■  -  -  -    57 

Ayr,  shipments  of  coal  from,  1833  to  1850  -  -     App.     73 

Ayrshire  blast  furnaces  -  -  -        -     App.  1 50 

collieries  .  -  -  .    App.    49 

Baden,  Grand  Duchy  of         -  -  -  -        -  221 

Barbadoes  coal    -----  -  263 

Bar  iron  made  with  pit  coal  in  1618  -  -  -  -     19 

'  table  showing  the  manufacture  of  bar  iron  and  the 

make  of  pig  iron  since  1855,  the  quantity  of  coal 
consumed,  the  quantity  left  lor  all  other  purposes, 
and  its  relation  ^o  the  population         -  -  178 

Basingstoke,  coal  delivered  from,  by  London  and  South- 
western Railway      -  -  -  -  1 51 

Bavarian  coal  production      -  -  -  -  221 

Beaumaris  and  Carnarvon,    shipments    of   coal   1816    to 
1818  -----     App.     69 

Beaumaris,  shipments  of  coal  1821  to  1833      -        -    App.    69 
Belgium,  coal  of  -  -  -  -  -  209 

coal  prodaction  and  its  exportation^  -     App.  219 

Belgian  exports  of  coal         -  .  .  _  213 

imports  -  -  -  -         -  214 

Bessemer  converters  In  Great  Britain  in  1869,  list  of  works 

1.57 
1.57 
128 
128 
93 
36 
149 

133 


having  -----     App. 
Bessemer  works  in  other  countries  -  -    App. 

Bideford  anthracite  -  .  .  . 

anthracite,  1856  and  1857  -  -        - 

Birmingham  canal  navigations         -  -        -    App. 

and  Wolverhampton  canal       -  -  - 

Bituminous  coal,  furnaces  wing  -  -     App. 

coal  raised  in  South  Wales  collieries  from  1863  to 

1867    -  -  -  .  - 

18483.    VoL  m. 


PAQB 

*•  Blast  "1705              -                -               -                -        -  9 

furnaces  of  Northumberland              -         -    App.  146 

furnaces  of  Durham     -                -                •    App.  145 

furnaces  of  Yorkshire,  North  Riding  or  Clevelimd 

District            -                -  -         -    App.  145 

furnaces  of  Yorkshire,  West  Riding  -  „  146 

furnaces  of  Derbyshire        -  -        -  »>  1*6 

fumacto  of  Lancashire  -              -  -  »  1*6 

furnaces  of  Cumberhind      -  -          -  ,»  1*6 

furnaces  of  Shropshire  -               -  -  „  147 

fhmaces  of  Staffordshire  (North)  -        -  „  147 

furnaces  of  Staffordshire  (South)  -            -  „  147 

•  furnaces  of  Northamptoufiiiire  -         -  „  143 

furnaces  of  Lincolnshire               -  -  „  148 

furnaces  of  Gloucestershire  -           -  w  148 

furnaces  of  Wales  (North)           -  -  „  148 

furnaces  of  Wales  (South)  -           -  „  149 

furnaces  of  Scotland     -                -  -  „  150 

f^imaces  of  America                -  -                .  263 

furnaces  in  blast,  and  of  the  make  of  pig  iron, 

details  of  -  -  -  -    App.  145 

furnaces  in  Scotland  in  1796  -  -        -    81 

Blyth  and  Tyne  Railway  *  -  -  -  -     72 

Borrowstoness,  shipments  of  coal  from,  1880  to  1850  App.  74 
Borneo  coalfield  --.-..  889 
Boston  shipments  since  1858        -  -  -    App.    89 

Bonis,  number  of,  to  the  chaldron  -  -  -      5 

Bovey  Tracey  lignite '-----  127 
Brazil  coalfieJds  -  -  -  -  -  261 

Brecknockshire  mills  and  forges       ...    App.  156 

blast  furnaces  -  -  -        -    App.  149 

Breconshire  coal  carried  by  London   and  North-western 

Railway  in  1868  -  -  -  -  142 

coal  delivered  by  London  and  North-western  Bail- 
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COMMISSION. 


VICTOBIA  K. 

^trtorta^  by  the  Grace  of  God  of  the  United  Kingdom  of  Great  Britain  and  Ireland, 
Queen,  Defender  of  the  Faith. 

Co  Our  right  trusty  and  well-beloved  Councillor  Hugh  Culling  Eardley  Childers, 
Our  trusty  and  well-beloved  Sir  George  Elliot,  Baronet,  Our  trusty  and  well-beloved 
Henry  Hussey  Vivian,  Esquire,  Our  trusty  and  well-beloved  Frederick  Augustus 
Abel,  Esquire,  Fellow  of  the  Royal  Society,  Our  trusty  and  well-beloved  Bichard 
Cory,  Esquire,  Our  trusty  and  well-beloved  George  Duncan,  Esquire,  Member  of  the 
Committee  of  Lloyd's  Begister,  Our  trusty  and  well-beloved  John  Fenwick,  Esquire, 
one  of  the  Elder  Brethren  of  the  ancient  Corporation  of  the  Trinity  House,  Our  trusty 
and  well-beloved  John  Ferguson,  Esquire,  Our  trusty  and  well-beloved  Charles  Icely, 
Esquire,  Our  trusty  and  well-beloved  John  Percy,  Esquire,  Fellow  of  the  Boyal  Society, 
and  Our  trusty  and  well-beloved  William  Young,  Esquire,  greeting. 

l^&fytXt^i  We  have  deemed  it  expedient  for  divers  good  causes  and  considerations 
that  a  Commission]  should  forthwith  issue  to  make  inquiry  with  regard  to  the  causes 
of  the  spontaneous  combustion  of  coal  in  ships,  and  the  remedies  which  it  may  be 
possible  to  adopt  for  preventing  and  guarding  against  the  same. 

^OtD  ftnohj  pt,  that  We,  reposing  great  trust  and  confidence  in  your  ability  and 
discretion,  have  nominated,  constituted,  and  appointed,  and  do  by  these  presents 
nominate,  constitute,  and  appoint  you  the  said  Hugh  Culling  Eardley  Childers,  Sir 
George  Elliot,  Henry  Hussey  Vivian,  Frederick  Augustus  Abel,  Bichard  Cory,  George 
Duncan,  John  Fenwick,  John  Ferguson,  Charles  Icely,  John  Percy,  and  William 
"Young,  to  be  Our  Commissioners  for  the  purposes  of  the  said  Inquiry. 

3nl!l  for  the  better  enabling  you  Our  said  Commissioners  to  make  the  said  inquiries. 
We  do  by  these  Presents  authorize  and  empower  you,  or  any  five  or  more  of  you,  to 
call  before  you,  or  any  five  or  more  of  you,  such  persons  as  you  may  judge  necessary 
by  whom  you  may  be  the  better  informed  of  the  matters  herein  submitted  for  your 
consideration  and  every  matter  connected  therewith,  and  to  inquire  of  and  concerning 
the  premises  by  all  other  lawful  ways  and  means  whatsoever. 

3nll  also  to  call  for  and  examine  all  such  books,  documents,  papers,  or  records  as 
you  shall  judge  likely  to  afford  you  the  fullest  information  on  the  subject  of  this  Our 
Commission,  and  to  inquire  of  and  concerning  the  premises  by  all  other  lawful  ways 
and  means  whatsoever. 

3tall  We  do  further  by  these  presents  authorize  and  empower  you,  or  any  five  or 
more  of  you,  to  visit  and  personally  inspect  such  places  in  Our  IFnited  Kingdom  as 
you  may  deem  expedient  for  the  more  effectual  carrying  out  of  the  purposes  aforesaid, 
and  to  employ  such  persons  as  you  may  think  fit  to  assist  you  in  conducting  any 
inquiry  which  you  may  hold. 

Slnft  Our  further  wiU  and  pleasure  is,  that  you,  or  any  five  or  more  of  you,  do,  with 
as  little  delay  as  possible,  report  to  TJs,  under  your  hands  and  seals,  upon  the  matter 
referred  to  you  as  aforesaid,  and  that  you  may  have  power  to  certify  unto  TJs  from 
time  to  time  your  several  proceedings  in  respect  of  the  matter  aforesaid  if  it  may 
seem  expedient  for  you  so  to  do. 
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3nft  We  do  further  will  and  command,  and  by  these  presents  ordain,  that  this  Our 
Commission  shall  continue  in  full  force  and  virtue,  and  that  you  Our  said  Gommis- 
sioners,  or  any  five  or  more  of  you,  shall  and  may  from  time  to  time  proceed  in  the 
execution  thereof,  and  of  every  matter  and  thing  therein  contained,  although  the 
same  be  not  continued  from  time  to  time  by  adjournment. 

9Mtl  for  your  assistance  in  the  execution  of  these  presents.  We  do  hereby  authorize 
and  empower  you  to  appoint  a  Secretary  to  this  Our  Commission  to  attend  you,  whose 
services  and  assistance  We  require  you  to  use  &om  time  to  time  as  occasion  may 
require. 

Given  at  Our  Court  at  Saint  James's,  the  Second  Day  of  April  1875,  in  the 
Thirty-eighth  year  of  Our  Reign. 

By  Her  Majesty's  Command. 

EICH?  ASSHETON  CBOSS. 
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REPORT. 


TO  THE  QUEEN'S  MOST  EXCELLENT  MAJESTY. 

We,  Tour  Majesty's  Commissioners,  appointed  "  to  make  inquiry  with  regard  to  the 
«^  causes  of  the  spontaneous  combustion  of  coal  in  ships,  and  the  remedies  which  it 
««  may  be  possible  to  adopt  for  preventing  and  guarding  against  the  same/'  humbly 
submit  to  Your  Majesty,  in  accordance  with  Your  Majesty's  commands,  this  our 
Eeport  on  the  matters  referred  to  us. 

Origin  of  the  Inquiry. 

On  entering  upon  this  inquiry,  a  correspondence,  commencing  in  April  1874,  was  Correspon- 
laid  before  us  by  the  Secretary  to  the  Board  of  Trade,  between  that  Department,  the  ^®°^®  ^" 
Committee  of  Lloyd's,  and  the  London  Salvage  Association.  of  Tra^*^ 

From  this  correspondence,  which  is  appended  to  our  Report,  it  appears  that  in  Llovd's,  aud 
April  1874,  the  Board  of  Trade  decided  to  hold  no  more  inquiries,  under  the  Merchant  London 
Shipping  Act,  into  casualties  caus.ed  by  explosions  or  fire  in  coal-laden  vessels,  for  Salvage 
the  reason  that  the  finding  of  their  courts,  which  invariably  took  the  form  of  an  -^*^*'^^*^^^^- 
exoneration  of  the  ship's  oflElcers  and  a  recommendation  in  favour  of  better  ventilation, 
appeared  to  be  entirely  disregarded  both  by  shipowning  and  underwriting  interests. 

Later  in  the  year  the  Committee  of  Lloyd's,  having  furnished  to  the  Board  of  Trade 
a  return  of  the  casualties  to  coal-laden  vessels  during  the  preceding  16  months,  drew 
attention  to  the  serious  increase  in  the  risk  to  life  that  appeared  to  be  involved  in 
the  coal  trade,  and  urged  renewed  investigation  into  such  casualties,  in  order  that  the 
causes  of  these  spontaneous  combustions,  hitherto  so  variously  accounted  for,  having 
been  ascertained  and  made  public,  such  conditions  in  coal  cargoes  as  wei:e  shown  to 
be  dangerous  might,  as  far  as  possible,  be  provided  against. 

The  Board  of  Trade  still  demurred  to  a  renewal  of  their  inquiries  on  the  ground  Unsatisfac- 
that  no  new  facts  were  ever  elicited,  and  that  the  conclusions,  to  which  the  courts  had  ^ory  result  of 
for  years  invariably  arrived,  had  apparently  been  productive  of  no  practical  results,  s**^'^^^  |^" 
They  submitted  that  there  was  no  guarantee  that  the  shipping  interests  would,  in  undertbe 
the  future,  pay  more  regard  to  the  recommendations  of  the  Courts  of  Inquiry  than  Board  of 
they  had  done  in  the  past ;  and  they  suggested  that  some  serious  steps  should  be  Trade, 
taken  by  those  who  own,  manage,  and  insure  these  ships  and  cargoes,  tq  profit  by  the 
facts  abready  proved,  and  to  secure  the  safety  of  their  vessels  by  better  ventilation, 
by  the  provision  of  means  for  extinguishing  fire,  and  by  caution  in  the  description 
and  condition  of  the  coal  shipped. 

To  this  the  Salvage  Association  replied  by  pointing  out  that  the  Courts  of  Inquiry 
hitherto  held  were  not  so  constituted  as  to  command  the  confidence  of  those  concerned 
in  the  coal  trade ;  that  inquiries  conducted,  perhaps,  by  a  justice  of  the  peace  and 
two  assessors,  were  not  calculated  to  elucidate  a  subject  so  difficult  in  itself,  and 
rendered  further  obscure  by  the  great  conflict  of  opinions  concerning  it.  They 
observed  that  the  facts,  which  the  Board  of  Trade  alluded  to  as  proved  at  these  in- 
quiries, were  held  generally  to  have  been  merely  discussed,  the  conclusions  arrived 
at  by  the  court  being  of  far  too  uncertain  a  character  to  be  accepted  or  acted  upon 
with  decision.  They  therefore  strongly  urged  that  an  inquiry  shotdd  be  held  by  a 
Commission  consisting  of  men  of  high  scientific  attainments,  and  especially  acquainted 
with  the  nature  of  coal  in  all  its  conditions,  and  of  men  acquainted  practically  with 
coal  both  at  the  pit  and  in  the  ship's  hold.  They  pointed  out  that  the  result  might  be 
to  fix  with  a  certainty,  absolute  or  qualified,  the  causes  of  this  dangerous  combustion 
of  coal  in  ships,  thereby  attaching  to  the  proper  persons  the  responsibility  for  due 
precautions. 

They  expressed  their  confidence  that  the  recommendations  of  such  a  Commission 
would  receive  attention  and  consideration  from  underwriters,  shippers,  and  ship- 
owners ;  and  in  support  of  this  opinion  they  referred  to  a  letter  from  Sir  John  Pirie 
&  Co.,  strongly  advocating  an  inquiry,  so  constituted,  into  the  causes  of  spontaneous 
ignition,  the  best  means  for  its  prevention,  and  the  most  effective  method  for  its 
extinction. 

This  proposal  was  referred  by  the  Board  of  Trade  in  January  1875,  to  the  Committee 
of  Lloyd's,  who  expressed  their  hearty  concurrence  j  and  effect  was  given  by  Your 
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Majesty,  to   the    suggestion, — so   strongly  urged  in  this  correspondence  on  Your 
Majesty's  Government, — hy  the  appointment  of  a  Royal  Commission. 

General  Condition  of  the  Export  Coal  Trade  a/nd  the  Extent  and  Circumstances  of 
the  Casualties  from  Spontaneous  Combustion. 

In  the  first  instance  it  appeared  to  us  desirable  to  collect  information  bearing  on 
the  general  conditioii  of  the  export  coal  trade,  the  methods  of  shipment  employed 
at  the  various  ports,  the  descriptions  of  coal  exported,  and  the  fittings  employed  in 
coal  ships  either  for  the  ventilation  or  preservation  of-  the  cargoes.  We  also  en- 
deavoured to  obtain  statistics  showing,  as  far  as  possible,  the  exact  extent  of  the 
evil  we  were  to  deal  with,  and  the  circumstances  in  which  it  generally  occurred. 

For  this  purpose  we  first  obtained  from  the  Committee  of  Lloyd's  a  list  of  the  coal- 
laden  ships  which  had  been  subject  to  casualties  from  fire  in  the  year  1874,  and  by 
individual  application  to  the  owners  and  masters  of  these  vessels  we  procured,  so  far  as 
practicable,  particulars  in  each  case  of  the  tonnage,  class,  size,  build,  age,  and  destina- 
tion of  the  vessel,  and  of  the  name,  tonnage,  condition  as  to  moisture  and  ventilation, 
and  method  of  loading,  of  the  coal  carried,  together  with  the  droumstances  attending 
the  combustion. 

A  tabulated  analysis  of  this  return,  which  was  subsequentiy  continued  for  the  year 
1875,  will  be  found  in  tiie  Appendix. 

2ndly.  We  addressed  a  circular  letter  to  the  chambers  of  commerce  at  the  principal 
coal  shipping  ports  of  Great  Britain,  requesting  them  to  furnish  us  with  lists  of  such 
shipowners,  coal-shippers,  masters,  engineers,  staithmen,  and  others,  as  they  con- 
sidered it  wotdd  promote  our  inquiry  to  consult,  either  orally  or  by  letter.  The 
chambers  of  commerce  responded  with  readiness  to  this  request,  and  enabled  us  to 
obtain  information  by  means  of  series  of  questions,  copies  of  which  are  appended, 
from  a  large  number  of  the  most  important  interests  connected  with  the  cosd  trade. 
We  examined  some  of  the  witnesses  recommended  to  us  by  the  Board  of  Trade, 
Chambers  of  Commerce,  amd  others  whose  opinions  were  likely  to  be  valuable,  and  we 
have  further  received  evidence  from  oflGlcers,  sent  to  us  by  the  Admiralty,  with  regard 
to  cases  of  spontaneous  combustion  and  of  explosion  that  have  occurred  in  the  coal 
bunkers  of  Your  Majestv*s  ships,  and  in  certain  of  the  Government  coal  stores.  The 
minutes  of  evidence  are  appended. 

Srdly.  We  requested  the  Committee  of  Lloyd's  to  prepare  for  us  a  return  which 
would  show  the  number  of  coal  shipments,  and  the  quantities  of  coal  shipped  from 
British  to  foreign  ports  in  1874,  dividing  the  shipments  according  to  their  destina^ 
tions,  classifying  them  according  to  the  tonnage  of  the  cargoes,  and  assigning  to  each 
group  of  shipments  the  casualties  that  had  arisen  from  spontaneous  combustion.  This 
valuable  return,  the  material  for  which  was  obtained  from  the  "  BiU  of  Entry  Offices  " 
at  the  ports,  entailed  great  labour  on  those  offices,  and  still  greater  on  the  clerical 
staff  of  Lloyd's,  and  we  wish  to  take  this  opportunity  of  acknowledging  the  valuable 
assistance  we  have  obtained  from  that  Corporation  in  the  statistical  branch  of  our 
inquiry. 

4thly.  We  requested  Dr.  Percy  and,  Professor  Abel,  two  members  of  our  Com- 
mission, possessing  the  requisite  scientific  knowledge,  to  draw  up  a  paper  which  should 
describe,  simply  and  clearly,  the  chemical  conditions  which  tend  to  originate  and 
develope  spontaneous  combustion  and  those  which  produce  explosion.  This  paper, 
which  we  consider  of  great  value  in  connection  with  our  inquiry,  is  annexed  to  the 
Beport. 

Prom  the  information  collected  from  these  various  sources  it  appears  that  the  export 
of  coal  from  the  United  Bjngdom  is  steadily  on  the  increase.  In  1873, 12  million 
tons  were  sent  out  of  the  country ;  in  1874  nearly  13^  million ;  and,  notwithstanding 
this  exceptionally  large  increase,  last  year  shows  a  further  advance  of  half  a  million, 
or  a  total  export  of  nearly  14  million  tons. 

But  of  these  large  quantities  of  coal  which  annually  leave  the  country  more  than 
three-fourths  are  destined  for  European  ports,  and  the  returns  for  1875  show  that  the 
increase  in  the  export  for  that  year  is  wholly  in  this  direction. 

How  far  the  imusually  large  number  of  fires,  which  occurred  in  1874  in  coal  ships 
bound  to  distant  and  tropical  ports,  may,  by  alarming  shippers  and  underwriters,  have 
influenced  the  shipment  of  coal  on  long  voyages,  we  cannot  say ;  but  it  is  remark- 
Shipment  of   able  that  the  export  to  Africa,  Australia,  the  East  and  West  Indies,  and  North  and 
coal  to  Euro-  South  America,  which  increased  by  340,000  tons  or  over  14  per  cent,  in  1874,  as 
pean,«8com-  compared  with  1873,  show  a  decrease  in  1876  as  compared  with  1874  of  upwards  of 
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190,000  tons,  or  nearly  7  per  cent- ;  while  the  export  to  Europe  whioh  in  1874* 
increased  at  d  lower  rate  than  that  to  more  distant  ports  (namely  at  not  quite  10  per 
cent.)  still  shows  an. increase  of  7^  per  cent,  in  1875,  or  a  total  of  11,400,000  tons  as 
'compared  with  10,600,000  in  1874.  Setting  against  this  the  decreaae  to  distant  ports 
we  find  an  increase  last  year  on  the  total  export  of  coal  from  the  country  of  over  half 
a  million  tons.  Of  this  increase  more  than  half  went  to  France  which  is  hy  far  our 
largest  customer. 

The  coal  thus  annually  exported  from  the  United  Kingdom  is  shipped  chiefly  from 
the  Tyne,  the  Wear,  the  Mersey,  and  the  Bristol  Channel.  The  Scotch  and  Yorkshire 
ports  also  sending  out  a  considerahle  amount. 

In  round  numbers,  the  following  was  the  export  from  these  ports  in  the  years : 


pared  with 
more  distant, 
portB. 


1878. 

1874. 

1875 

Prom 

the  Thme 
Wear 

Over    3    million  tons 

Over    3   million  tons 

Over     3^  million  tons 

99 

Under  1^  million    „ 

Under  1 J  million    „ 

Nearly  1 1  million    „  . 

99 

Bristol  Channel     - 

Over     3^  million    „ 
Over         million    „ 

Nearly  4  million    „ 

About  3j  million    „ 

99 

Mersey      - 

Nearly      million    „ 

Under     }  million    „ 

99 

Scotch  ports 

Over    1    mfllion    „ 

Over    li  million    „ 
Over      J  million    „ 

Over     2    million    „ 

99 

Yorkshire  ports     - 

Over      ^  million    „ 

Over       J  million    „ 

Comparative 
export  of 
coal  from  the 
chief  coal 
shipping 
ports  of 
United 
Kingdom. 


Turning  from  the  extent  and  conditions  of  the  coal  shipments  for  foreign  export, 
we  come  to  consider  the  ext^it  and  circumstances  of  the  casualties  fiE*om  fire,  occurring 
among  them,  which  form  the  subject  of  our  inquiry; 

Erom  the  return  prepared  by  liovd's  to  which  allusion  has  already  been  made  (and  Extent  and 
which,  is  tabulated  in  the  Appendix)  it  appears  that  among  31,116  shipments  in  1874,  cireum- 
amounting  to  13,869,012  tons  of  coal,  the  casualties  were  70.     But  of  these  shipments,  ^Jl^ties  in 
26,631,  amounting  to  10,513,181  tons  of  coal,  were  to  European*  ports,  and  only  suffered  i874. 
from  combustion  in  10  case^.    This  leaves  60  casualties  among  only  4,485  shipments, 
amounting  to  2,855,831  tons  of  coal  to  Asia,  Africa,  and  America. 

Again  this  return  shows,  to  a  startUng  extent,  that  the  proportion  of  casualties 
traceable  to  spontaneous  combustion  increases  pari  passu  with  the  tonnage  of  the 
cargo^.  This  becomes  stUl  more  apparent  when  the  European  trade  is  deducted. 
The  return  then  shows  that  there  were,  in  1874  : — 

2,109  shipments,  with  cai^oes  imder  500  tons,  in  which  5  casualties  occurred, — or 

under  ^  per  cent. ; 
1,501  shipments,  with  cargoes  between  600  and  1,000  tons,  in  which  17  casualties 

occurred,  or  over  1  per  cent. ; 
490  shipments,  with  cargoes  between  1,000  and  1,500  tons,  in  which  17  casualties 

occurred,  or  3^  per  cent.  ; 
308  shipments,  with  cargoes  between  1,600  and  2,000  tons,  in  which  14  casualties 

occurred,  or  over  4r^  per  cent. ;  and 
77  shipments,  with  cargoes  over  2,000  tons,  in  which  7  casualties  occurred,  or  9 

per  cent. 

The  casualties  in  vessels  boimd  to  San  Francisco  were  the  most  remarkable.  De- 
ducting vessels  under  500  tons  (in  which  no  cases  of  spontaneous  combustion  were 
recorded),  the  return  shows  9  casualties  out  of  64  shipments.  These  also  increase  in 
proportion  to  the  tonnage  of  the  cargoes,  tiU  we  arrive  at  the  alarming  fact  that  out  of 
the  6  ships  with  cargoes  of  over  2,000  tons  sent  to  San  Francisco  in  1874,  2  suffered. 

Thus  it  becomes  evident  that  spontaneous  combustion  has  occurred  principally  in 
vessels  carrying  over  500  ton  cargoes,  bound  to  the  West  Coast  of  South  America, 
San  Francisco,  or  to  Asiatic  ports  beyond  the  Mediterranean  and  Black  Seas.  Of 
such  shipments  over  4  per  cent,  suffered  in  1874 ;  and  though  they  only  amounted 
to  1,181  out  of  the  31,116  shipments  for  the  year,  yet  among  them  occurred  51  out  of 
the  70  casualties. 

In  conducting  our  inquiry  into  the  causes  of  spontaneous  ignitions  in  coal  cargoes, 
the  chief  points  which  we  have  foxmd  ourselves  called  upon  to  consider  have  been : — 

1.  Descriptions  of  coal  dangerous  for  shipment  on  long  voyages ;  Chirf  heads 

2.  The  breakage  to  which  coal  is   subjected   by  the  various   methods  of  loading  of  inquiry. 

employed  at  the  several  ports  ; 
8.  The  effect  of  moisture ; 
4.  The  through  ventilation  of  coal  caa^oes ; 


*  This  includes  all  ports  in  the  Mediterranean  and  Black  Sen. 
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5.  Tlie  providing  of  means  for  testing  the  temperature  of  coal  during  the  voyage ; 

and 

6.  The  question  of  explosions  in  coal  cargoes,  which,  though  not  specifically  referred 

to  us,  we  have  ventured  to  consider  within  the  terms  of  our  inquiry. 


Evidence  hs 
to  dangerous 
descnptions 
of  coal. 


Difficidties 
in  obtaining 
complete 
information 
ag  to 
character 
of  coal. 


Provision 
recommended 
for  securing 
records  of 
the  descrip- 
tions of  coal 
exported. 


Suggestion 
that  In* 
spectors  of 


1.  Descriptions  of  Coal  dangerous  for  shipment, — ^This  is  a  very  diflScult,  and  delicate, 
and  at  the  same  time  a  very  important,  hranch  of  our  inquiry.  There  can  be  no  doubt 
that  certain  kinds  of  coal  are  of  such  a  quality  as  to  be  entirely  unsafe  for  shipment 
at  all,  while  other  kinds  should  only  be  shipped  for  short  voyages  and  under  circum- 
stances of  great  precaution.  We  desire,  as  far  as  possible,  to  contribute,  with  regard 
to  these  coals,  any  information  which  may  be  valuable  in  averting  danger  from  life 
and  property,  and  we  wotdd  therefore  durect  attention  to  the  evidence,  as  to  the 
character  of  certain  coals,  given  by  Mr.  Cooper  Rundell,  Mr.  Derry,  Mr.  Harwood, 
Mr.  Beynon,  Mr.  Bladon,  Capt.  Steinson,  Mr.  Roberts,  Mr.  Scott,  Oapt.  Cawkitt,  and 
especially  by  Mr.  Glasbrook.  All  coals  mentioned  in  evidence  before  us  will  be  found 
in  their  proper  places  in  the  Index. 

It  would,  however,  be  of  course  impossible  for  us  to  cite  with  comploteness  or 
accuracy  the  various  coals  to  be  avoided,  or  their  relative  susceptibilities  to  spontaneous 
heating.  The  difficulties  are  two-fold,  first,  because  coals  of  very  diflFerent  character 
in  this  respect  are  produced  from  the  same  coUiery ;  and  secondly,  because  the  condi- 
tions of  shipment  may  be  totally  dissimilar.  Nor  can  chemical  analysis  be  relied  upon, 
in  every  case,  lo  furnish  conclusive  evidence  as  to  the  tendency  to  ignition.  On  this 
subject  a  letter  from  Mr.  Perguson,  Professor  of  Chemistry  at  Glasgow  University,  will 
be  found  in  the  Appendix. 

We  are,  however,  inclined  to  think  that  the  character  in  this  respect  of  each  class  of 
coal  is  pretty  generally  known  in  the  locality  where  it  is  worked  (see  Mr.  Sladon's 
evidence,  Q.  1,567, 1,558,  and  1,660) ;  and  we  consider  that  what  is  most  needed,  to 
avoid  the  shipment  of  dangerous  coal,  is  thorough  inquiry  on  the  part  of  coal  shippers, 
into  the  character  of  the  coal  they  propose  to  ship,  and  subsequently  a  careful  scrutiny 
of  the  coal  before  shipment  in  order  to  ensure  that  the  coal  contracted  for  has  been 
actually  supplied. 

On  this  point  the  evidence  of  Mr.  Boberts,  Inspector  for  the  Peninsular  and  Oriental 
Company  at  CardiflF,  is  worthy  of  attention,  and  we  would  refer  especially  to  the 
answers  given  by  him  in  evidence  to  Questions  2,000-2,005. 

It  appears  to  us,  therefore,  most  desirable  that  facilities*  should  be  provided  for 
tracing  more  certainly  and  easily  where  the  coal,  shipped  in  any  particular  vessel,  comes 
from.  Such  means  of  information,  in  the  case  of  cargoes  which  had  heated,  would 
enable  coal  shippers  to  learn  from  the  accumulation  of  experience  the  character  of  the 
coals  with  which  they  had  to  deal. 

As  it  is  at  present,  a  cargo  of  coal  is  constantly  taken  without  even  a  name  being 
given  to  it.  If  heating  occurs  in  such  a  cargo,  the  dearly  bought  experience  may 
prove  valueless,  there  being  no  means  of  tracing  the  coal  with  wMch  the  vessel  was 
loaded. 

It  is  of  course  impossible  to  insist  by  law  that  shippers  should  inquire  into  the  character 
of  the  cargoes  they  carry,  but  we  consider  that  the  means  of  doing  so,  where  a  cargo 
has  proved  dangerous  to  human  life,  should  be  secured.  We  would  suggest,  therefore, 
that,  on  the  "  specification  (in  lieu  of  shipping  bill  or  Customs  bill  of  loading)"  which 
every  exporter  has  to  deliver  to  the  officers  of  Customs  within  six  days  from  the  time 
of  the  final  clearance  of  the  ship,  as  provided  by  the  23  Vict.,  cap.  22,  he  shoidd  be 
required  to  state  the  denomination  "of  the  coal  carried  and  where  it  comes  fiom,  as 
well  as  its  quantity  and  value.  The  form,  as  at  present  drawn  up  (of  which 
specimen  is  appended),  requires  him  to  state  the  "  quantity  and  description  of  goods," 
"  but  the  goods  need  only  be  described  in  accordance  with  the  denomination  in  the 
**  official  list  of  British  and  Irish  produce  and  manufacture  exported,"  and  in  the 
case  of  these  cargoes  the  denomination  at  present  given  is  simply  "coal."  These 
specifications  are  noted  at  the  Custom  House  in  London,  and  kept  with  the  ship's 
papers.  Were  the  exporter  required  to  name  the  coal,  or,  iu  a  mixed  cargo,  the 
several  descriptions  of  coal,  loaded  in  the  vessel,  and  the  same  penalty  extended  to  a 
false  statement  in  this  respect  as  now  attaches  to  a  false  statement  of  quantity,  facili- 
ties would  be  given  for  tracing  to  its  source,  and  inquiring  into  the  character  of,  any 
cargo  of  coal  in  which  spontaneous  combustion  might  occur.  We  would  observe 
that  the  information  we  propose  to  make  compulsory  is  already  voluntarily  given  in 
the  specifications  by  several  coal  shippers,  especially  at  the  Welsh  ports. 

Having  made  this  practice  general,  we  would  recommend  that  whenever  a  vessel 
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loaded  with  coal  from  a  British  port  is  reported  to  have  suffered  from  spontaneous  Mines  should 
combustion,  reference  should  at  once  be  made  to  the  Customs  authorities  for  the  ^^1^^]^^^ 
description  of  the  coal  given  by  the  exporter,  and  that  it  should  then  be  the  duty  of  aii^S^  of 
the  Inspector  of  Mines  for  the  district  from  which  the  coal  was  stated  to  have  come  to  combustion 
inquire  into  the  case.  occurnag 

This  inquiry  would  not  be  of  the  character  of  a  marine  inquiry,  nor  need  it  interfere  £^0^*^11^^^ 
with  any  investigation  which  the  Board  of  Trade  might  thmk  it  desirable  to  make,  respective 
The  Inspector  would  be  directed  to  ascertain  as  far  as  practicable  the  particular  seam  or  districts, 
seams  from  which  the  coal  was  wrought,  the  natural  character  of  the  coal,  its  condi- 
tion at  the  time  of  the  casualty,  the  manner  and  condition  in  which  it  was  shipped, 
and  other  circumstances. 

Some  legislative  provision  nq^y  be  requisite  to.  enable  the  Departments  of  Govern-  Legislation* 
ment  concerned   to  carry  out  these  recommendations,  but  with  this  exception  we 
advocate  no  legislation  on  the  subject  of  our  inquiry. 

In  connection  with  the  subject  of  dangerous  coal,  we  desire  to  draw  attention  to  Shipment  of 
certain  evidence  given  before  us  bearing  on  the  shipment  of  small  or  inferior  coal,  ?°l*^l  ^^  . 
and  of  coal  insufficiently  cleaned.  ot  of  coal    ' 

Mr.  Cooper  Rundell,  accountant  to  the  Liverpool  Underwriters*  Association,  who  had  insufficiently 
collected  for  his  employers  a  variety  of  statistics  relating  to  spontaneous  combustion  in  cleaned. 
coal  ships,  was  of  opinion  that  want  of  care  in  the  selection  of  coal  had  a  good  deal 
to  do  with  the  increase  of  casualties  in  1873  and  1874  (Q.  134).  He  considered  that 
"  the  coals  shipped  in  1874  were  most  probably  not  so  free  from  pyrites  and  small 
**  coal  as  in  the  case  of  the  coals  shipped  in  the  preceding  years  "  (Q.  136,) 
and  that  "  the  coal  agents  found  a  market  for  the  inferior  coal  they  were  able  to  sell 
and  get  rid  of"  (Q.  136).  He  also  pointed  out  that  in  consequence  of  the  Mines 
Regulation  Act,  which  came  into  force  in  1873  and  restricted  the  labour  of  children, 
a  great  many  of  the  boys,  who  were  formerly  employed  in  cleaning  and  selecting  the 
coal,  were  no  longer  available  (Q.  137).  He  adds,  "  There  has  been  a  great  demand 
"  for  coal,  and  a  ready  sale  has  been  found  for  inferior  and  unclean  sorts,  which 
"  would  not  formerly  have  been  marketable.  I  have  been  told  this,  that  formerly 
"  men  were  fined  for  sending  up  bad  coal,  but  that  they  are  not  fined  for  doing  so 
"  now.  The  pitmen,  it  is  stated,  would  have  been  fined  for  sending  up  so  much 
"  bad  stuff,  and  the  stony  and  metallic  part  of  the  coal  which  did  come  up  would  be 
"  carefully  separated  at  the  pit's  mouth.  Now  the  coal  agent,  in  order  to  meet  the 
"  demand,  appears  to  accept  anything  passed  to  him."     (Q.  137  and  139.) 

On  the  effect  of  the  Mines  Regulation  Act,  Captain  Steinson  was  subsequently 
examined  as  follows  :  Q.  "  You  mentioned  that  the  boys  who  formerly  picked  out 
"  the  pieces  of  brassy  coal  no  longer  do  so  ? — A.  Yes."  Q.  *^  At  what  date  was 
"  the  practice  of  employing  boys  to  pick  out  the  brassy  pieces  of  coal  discontinued  ? — 
"  -4.  It  has  gradually  been  discontinued  since  the  Mines  Regulation  Act  came  into 
"  force-**  Q.  "  When  did  the  Mines  Regulation  Act  come  into  force  ? — "  Within  the 
"  last  two  or  three  years."  Q.  "Those  accidents  have  been  more  rife  siiv;e  the 
"  cleaning  of  the  coal  has  been  neglected  ? — A.  The  men  have  been  getting  more 
"  careless  in  every  way  since  then ;  since  they  get  the  big  wages  they  have  been  getting 
"  more  careless."  Q.  Axe  you  of  opinion  that  the  coal  has  been  much  more  carelessly 
"  cleaned  since  1872  than  previously  ? — A.  I  will  not  say  much  more  carelessly;  it  is 
"  not  so  carefully  cleaned."  Q.  "  Have  the  places  of  these  boys  been  filled  by  anyone 
"  else  ? — A.  There  is  a  screener  at  each  side  of  the  screen ;  he  is  supposed  to  pick  out 
"  the  brasses."  Q.  "  Did  the  boys  supplement  those  men  ? — A,  The  boys  supple- 
"  mented  those  men."  Q.  "  Therefore  there  was  a  double  check,  now  there  is  only  a 
«  single  one  ?—A.  Only  a  single  one.**    (Q.  1736-1743.) 

On  the  subject  of  the  shipment  of  small  coal,  Mr.  John  Bladon,  a  coal  shipper  at 
Newport,  said,  "  I  think  that  the  shipment  of  small  coal  at  Newport  in  large  quantities 
"  is  rather  a  new  trade.  I  think  that  formerly  the  small  coal  shipped  at  Newport  was 
"  generally  considered  smith's  coal,  and  it  was  generally  sent  to  the  various  port*- 
"  roimd  the  coast,  but  the  shipment  of  small  coal  for  foreign  districts  is  somewhat  of 
*^  a  new  trade."  (Q.  1669.)  He  further  said,  **  There  is  no  doubt  that  many  fresh 
coals  have  come  into  the  market  within  the  last  few  years."     (Q.  1560.) 

2.  breakage  of  Coal.^ThiQ  seems  generally  to  be  recognised  in  the  trade  as  an  evil  Systems  of 
to  be  guarded  against ;  and  in  advocating  the  various  systems  of  loading  employed  at  loading  in 
the  several  ports,  their  relative  merit  in  avoiding  breakage  has  been  always  accepted  relation  to 
by  witnesses  as  the  gauge  of  their  efficiency.     It  is  also  important  to  observe  that  the  ^^^^^8®  ^^ 
experience,  in  this  respect,  of  shipowners,  masters,  and  shipping  agents  is  strongly 
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X  6PONTANEOU8  COMBUSTION  OF  COAL  IN   SHIPS: 

confirmed  by  the  conclusions  laid  down  in  the  paper  drawn  up  by  the  soientiftc  members 
of  the  Commission  to  which  we  desire  to  draw  particular  attention. 

So  important  did  tliis  question  of  the  breakage  of  coal  in  loading  seem  to  us,  that 
we  thought  it  desirable  to  visit  the  chief  coal  shipping  ports,  and  inspect  for  ourselves 
the  working  of  the  various  systems. 

Taking  first  the  ports  in  South  "Wales,  we  found  at  Cardiff  that,  at  the  west  and  east 
docks,  the  coal  is  loaded  from  a  high  level  by  balance  tips  (also  called  drops),  but  that 
at  the  new  basin  the  low  level  system,  with  hydraulic  tips,  has  been  adopted. 

In  the  balance  tips,  of  which  the  following  arc  sketches,  *  the  waggon  runs  from 
a  high  level  of  rails,  22  to  28  feet  above  the  dock  coping,  on  to  a  platform  or 
cradle.     This  platform,  in  the  tips  of  earlier  construction,  as  shown  in  Fig.  1,  is 

No.  1. 
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supported  by  balance  weights  sufficient  to  raise  it  when  carrying  an  empty  waggon 
but  unequal  to  the  weight  of  a  loaded  one.  These  weights  are  connected  to  the 
platform  by  chains  passing  over  pulleys  at  the  top  of  the  jBraming,  upon  which  are 
breaks  for  controlling  the  motion  of  the  platform.  When  a  full  waggon  has  been 
run  on  to  the  platform  a  suspended  chain  is  hooked  on  to  its  tail,  and  the  platform  is 
lowered  by  means  of  the  breaks  until  the  waggon  is  tipped  sufficiently.  The  coal  is 
then  discharged  through  an  end  door  into  an  inclined  shoot  which  reaches  the  ship's 
hatchway.  The  break  is  then  released,  and  the  platform,  with  the  empty  waggon, 
rises  again  to  the  level  of  the  line  of  rails,  and  the  waggon  is  run  off  into  a  siding, 
leaving  the  platform  ready  for  a  fresh  load.  The  shoot  down  which  the  coal  passes 
to  the  ship  can  also  be  adjusted  to  any  height  and  at  any  angle,  and  has  screens  at 

*  For  the  particulars  and  sketches  of  these  systems  of  loading  in  use  at  the  South  Welsh  ports,  we  are  greatlj 
indebted  to  a  paper  by  Mr.  John  McConnochie,  of  Cardiff,  engineer  to  the  Bute  H  arbour  Trust. 
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the  bottom  for  separating  the  small  coal,  but  these  are  nbt  always  left  open.  The 
shoot  tapers  towards  the  end,  and  is  generally  furnished  with  a  door,  so  as  to  check 
the  too  rapid  descent  of  the  coal. 

In  the  tips  more  recently  constructed  this  system  of  tipping,  by  securing  the  tail  end 
of  the  platform  with  a  chain  and  lowering  the  other  end  to  the  shoot,  has  been 
superseded  by  the  introduction  of  a  hydraulic  lift,  which  raises  the  tail  end  of  the 
platform  until  the  waggon  is  tipped  to  the  desired  angle  of  incline,  as  in  Pig.*2. 

No.  2. 
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At  the  new  basin,  served  by  the  Great  Western  Railway,  which  comes  into  Oardiflf  Hydraulic 
on  the  low  level,  hydraulic  tips  have  been  fitted,  of  which  the  following  is  a  sketch : —  *^P®" 

No.  3. 
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By  this  method  the  waggon  of  coal  runs  on  to  a  platform  level  with  the  quay,  and 
is  raised  by  a  hydraulic  lift  to  the  height  required  to  tip  the  coal  down  the  shoot  into 
the  hold  of  the  vessel,  the  waggon  being  tipped  by  hydraulic  pressure  as  in  the  case 
of  the  high  level  balance  tips.  At  low  water  it  is  unnecessary  to  raise  the  platform, 
and  the  cradle,  with  the  rails  upon  which  the  waggon  rests,  is  simply  tipped,  the  tail 
end  being  raised  by  hydraulic  pressure. 

There  is  little  to  choose  between  the  hydraulic  and  balance  tips  either  in  facility 
or  rapidity  of  loading,  each  tip  being  capable  of  shipping  about  560  tons  of  coal  a  day 
of  10  hours,  and  of  course,  as  regards  breakage  of  coal,  the  effect  is  the  same  in  both 
cases. 

In  any  system  of  loading  by  tips  this  breakage  necessarily  occurs  to  the  greatest 
extent  in  shipping  the  first  waggon  loads,  when  the  coal  has  to  fall  from  the  mouth 
of  the  shoot  to  the  bottom  of  the  ship's  hold.  To  meet  this  serious  evil  a  machine 
called  the  anti-breakage  box  is  much  used  at  the  south  Welsh  ports.  (Fot  illustration, 
see  preceding  sketches,  Nos.  1  and  3.)  It  consists  of  a  hopper-shaped  iron  box  with  a 
hinged  flap  for  discharging  at  the  bottom,  and  it  is  suspended  from  a  crane  close  under 
the  mouth  of  the  shoot.  The  coal  is  then  lowered  by  it  from  the  shoot,  a  ton  at  a 
time,  to  the  bottom  of  the  ship's  hold,  until  a  cone  of  coal  is  formed  under  the  hatch- 
way, the  top  of  which  is  level  with  the  deck.  The  box  is  then  removed  and  the  coal 
allowed  to  run  directly  from  the  shoot.  The  use  of  the  box,  however,  seriously  delays 
the  loading  of  the  coal  in  its  earlier  stages,  and  unless  insisted  upon  is  liable  to  be 
jieglected. 

The  same  systems  of  loading  in  use  at  Cardiff  are  also  prevalent  at  Newport  and 
Swansea.  At  Cardiff  and  at  Swansea  the  box  system,  introduced  by  Mr.  Brimel,  also 
exists,  though  to  a  very  limited  extent.  At  Cardiff  we  believe  that  the  Powell 
Duffryn  Co.  are  the  only  shippers  who  still  use  it.  By  this  system  the  coal  is  loaded, 
at  the  collieries,  into  iron  boxes,  each  containing  2^  tons,  and  the  boxes  are  conveyed, 
two  on  a  waggon,  to  hydraulic  hoists  fitted  on  the  quay^  Each  box  is  constructed 
with  double  doors  at  the  bottom,  and  has  three  chains,  one  attached  to  the  box  itself 
and  the  two  others  to  the  doors.  The  waggon  having  been  run  under  the  hoist  each 
box  is  lifted  oft*  it,  and  lowered  through  the  ship's  hatchway  until  the  bottom  of  the 
box  is  close  to  the  ship's  bottom,  or  upon  the  surface  of  the  coal  already  shipped. 
The  doors  are  then  opened  by  means  of  the  chains  and  the  contents  let  out.  This 
system  has  fallen  into  disuse  owing  principally  to  the  change  on  the  railway  from 
broad  to  narrow  gauge.  It  is  also  less  expeditious  than  the  tips,  and  is  generally 
considered  a  more  expensive  method  of  loading,  but  it  clearly  breaks  the  coal  to  afar 
less  extent. 

On  the  Mersey  coal  ships  are  generally  loaded  by  the  appliances  of  the  Mersey 
Docks  and  Harbour  Board.  At  Liverpool,  at  the  high  level  railway,  the  coal  is  mostly 
put  on  board  either  by  cranes,  or  by  hand  tips.  The  following  are  sketches*  of  these 
two  methods  (page  9). 

The  crane,  which  loaded  363,000  tons  in  1875  as  against  73,000  loaded  by  hand 
tips,  is  worked  by  hydraulic  pressure,  and  lowers  the  waggon-load  of  coal  to  the 
hatchway  of  the  vessel,  when  the  bottom  of  the  waggon  is  opened  and  the  coal  is 
poured  into  the  ship.  The  waggon  cannot  be  lowered  through  the  hatchway,  as  in 
the  box  system,  so  that  the  initial  fall  of  the  coal  is  the  whole  depth  from  the 
hatchway  to  the  bottom  of  the  ship,  this  fall  decreasing  as  a  cone  is  gradually  formed, 
until  the  top  of  the  heap  is  level  with  the  lowest  hatchway.  It  is  then  trimmed  until 
the  lowest  compartment  is  filled,  when  the  process  is  repeated.  All  the  coal  therefore 
in  the  lowest  division  of  the  vessel,  supposing  her  to  be  a  two  or  a  three  decker,  must 
fall  at  least  the  distance  from  the  uppermost  to  the  lowest  hatchway.  Working  at 
the  quickest  speed  a  crane  can  load  100  tons  an  hour. 

The  hand  tips  at  the  high  level  are  used  for  shipping  coal  into  flats ;  the  coal  by 
this  method  has  a  fall  first  from  the  waggon  into  the  shoot,  then  a  fall  of  about 
6  feet  at  the  turn  of  the  shoot,  and  another  fall  from  the  end  of  the  shoot  into  the 
vessel.  The  box  system,  as  used  at  Swansea  and  Cardiff,  exists  also  at  Liverpool,  but 
it  is  not  largely  resorted  to. 


*  These  sketches,  and  those  of  the  systems  in  use  at  Birkenhead,  have  been  kindly  forwanled  to  us^  by  tbt 
secretary  lo  the  Mersey  Docks  and  Harbour  Board.  Also  some  iuterestinfij  statistics,  relating  to  the  sJiipM^i^t 
of  coals  from  the  port  of  Liverpool,  which  will  be  fountl  in  the  Appendix,  page  118. 
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SyBtems  of         j^^  Birkenhead  where  the  lines  are  on  the  low  level,  the  Mersey  Docks  and  Harhour 
^^^^    Board  appliances  consist  of  hydraulic  hoists  and  hand  tips,  of  which  the  following 
are  sketches : — 

No.  6. 


gM,R,'rg 


VrMnT' 


No.  7. 


HTdraulic 

hoisl. 


Hand  tips. 
Loading  by 
barrow. 


The  hydraidic  hoist  is  somewhat  similar  in  principle  to  tliat  used  in  the  Bristol 
Channel,  hut  without  the  anti-hreakage  hoxes.  Only  77,000  tons  were  loaded  by  this 
method  last  year  at  Birkenhead,  as  against  363,000  shipped  by  the  hydraulic  cranes 
at  Liverpool. 

The  low  level  hand  tips  are  only  used  for  flats  and  Kghters. 

Besides  these  methods  upwards  of  264,000  tons  of  coal  were  loaded  during  1876  into 
sailing  vessels  by  barrows.  ,' 

By  this  method  the  coal  is  taken  from  the  waggon  in  barrows  which  are  lowered 
into  the  ship's  hold,  and  there  wheeled  along  planks  to  the  place  where  the  coal 
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should  be  discharged,  thus  avoiding  alT  the  disturbance  consequent  on  trimming  and  all 
smous  fall  of  the  coal.  This  is,  however,  by  &r  the  slowest  process  of  loading,  and  we 
found  that,  to  save  the  time  and  trouble  required  to  lower  the  barrows  into  the  hold,  the 
coal  was  often  dischai^ed  from  the  barrow  down  the  hatchway.  Systems  of 

On  the  Tyne,  the  two  systems  in  use  are  called  the  "  spout "  and  the  "  drop.**  loadiDg  on 

The  following  is  a  sketch*  of  the  coal  staiths  of  the  River  Tyne  Improvement  the  Tyne. 
Commissioners  at  Whitehill  Point,  and  illustrates  the  "  spout  **  system : —  The^spout. 


No.  8. 


"Oil*    U» 


By  this  method  a  sliding  shoot  is  fitted  to  the  mouth  of  whichever  of  the  seven 
spouts,  represented  in  the  sketch,  the  height  of  the  tide,  and  the  depth  of  the  vessel  in 
the  water,  renders  most  suitable  for  bringing  the  end  of  the  shoot  directly  over  the 


•  The  sketches  of  the  systems  of  loading  on  the  Tyne  were  kindly  forwarded  to  us  by  Mr,  Philip  Messt^nt, 
engineer  to  the  River  Tyne  Improvement  Commission. 
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ship^s  hatchway.  The  waggon  is  thea  run  over  the  entrance  to  the  spout,  and  ite 
bott(Hn  opened.  The  coal  falls  Bome  three  to  five  feet  wto  the  spout^  slides  down  the 
incline  and  along  the  shoot  a  distance,  yaryiog  according  to  the  spout  used,  bm 
35  to  76  feet,  and  then  drops  from  the  end  of  the  shoot  into  the  ship's  hold.  The 
height  firom  the  line  of  rails  on  which  the  waggon  stand  to  the  ship's  hatchway  vcmld 
vary  according  to  tide  from  about  15  to  35  feet.  The  coal  is  not  laimmed  until  aeone 
is  formed  readiing  to  the  hatchway,  when  the  fall  from  the  end  of  the  shoot  beeomeg 
reduced  to  two  or  three  feet.  The  trimmers  then  spread  the  coal  as  it  is  shi^ied, 
assisted  by  smooth  steel  plates,  which  they  place  on  ihe  sides  of  the  cone.  The  anti- 
breakage  boxes  do  not  appear  to  be  in  use  on  the  Tyne,  and  the  &11  of  the  ood 
forming  this  cone,  especially  of  that  forming  its  base,  must  be  very  considerable,  the 
depth  from  the  hatchway  to  the  bottom  of  the  hold  being  often  in  large  vessels 
upwards  of  20  feet.  As  in  the  shoots  at  the  Welsh  ports  the  end  is  in  the  first  instanoe 
kept  closed  until  the  shoot  is  quite  full,  and  then  the  coal  is  allowed  to  run  out, 
sliding  down  the  spout  in  a  continuous  mass  at  the  same  rate  as  it  is  filled  in  at  tiietop. 

No.  9. 


The«*DrQp.*»  Of  the  "  drop  "  system,  illustrated  above,  there  are  only  six  or  eight  specimens  on 
the  river,  and  they  are  only  adapted  for  small  vessels.  The  system  is  being  gradually 
superseded  by  the  ''  spout.'^  The  feU  of  the  coal  from  the  waggon  into  the  spout,  and 
its  subsequent  disturbance  during  its  passage  down  the  spout  and  shoot,  is  avoided  by 
the  "  drop,**  which  lowers  the  loaded  waggon  to  the  ship's  hatchway.  In  this  system, 
as  with  the  spout,  the  coal  is  not  trimmed  until  a  cone  is  formed  rising  to  the  level  of 
the  ship's  deck;  but,  as  the  waggons  cannot  be  lowered  through  the  hatchways,  tte 
initial  faU  of  the  coal  forming  this  cone  is  represented,  as  in  the  case  of  the  sport 
system,  by  the  distance  from  the  coaming  of  the  hatchway  to  the  bottom  of  m 
empty  ship. 
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Captain  Steinson,*  coal  inspector  on  the  Tyne  and  Wear  for  the  Peninsular  and 
Oriental  Co.,  and  for  the  Adnuralty,  India  ConnoU,  and  Crown  Colonies,  described  a 
lowering  apparatus  formerly  used  at  Newcastle  as  satisfactory  in  result,  but  it  had  to 
be  given  up  on  account  of  the  aversion  of  the  men  to  workmg  it,  there  being  some 
risk  of  accident  imless  it  were  carefully  handled.  Captain  Steinson  had  since  adopted 
a  system  of  platform  on  the  lower  beams  in  order  to  break  ttie  fall  of  the  coal. 

On  the  Wear  the  systems  employed  are  the  "  Spout "  and  the  "  Gooseneck  Drop/' 
The  following  is  a  sketchf  of  the  spouts  at  the  new  staith  erected  at  Hendon  dock. 

NalO. 


Systems  of 
loading  on 
the  Wear. 
The^^Spout. 


It  is  approached  by  heavy  concrete  retaining  walls,  nearly  600  feet  long  and  about 
40  high.  From  the  retaining  Vail  the  staith  is  carried  on  iron  columns  decked  with 
rolled  iron  and  creosoted  timber.  The  kip  of  the  staith  consists  of  two  liues  of  rails 
which  provide  stauding  for  350  tons  of  coal.  The  lines  for  the  loaded  waggons  have 
u  fall  towards  the  first  spout,  where  they  join,  and  then  rise  as  a  single  line  to  the  end 
of  the  gearing.  The  line  for  the  return  of  the  empty  waggons  is  a  single  linie  with  a 
return  fell,  so  that  the  waggons  are  worked  entirely  by  gravitation.  There  are  two 
spouts,  each  with  five  shoots,  to  allow  for  the  shipment  of  coals  at  various  heights, 
according  either  to  the  rise  of  tide  or  the  size  of  the  vessel.  The  centres  of  the  two 
sets  of  shoots  are  50  feet  apart,  but,  by  a  simple  arrangement,  the  two  spouts  into 
which  the  shoots  discharge  can  be  moved  in  a  lateral  direction  either  to  the  right  or 
leftj  so  that  the  distance  oetween  the  mouths  of  the  spouts  may  be  varied  from  30  to 
70  feet,  in  order  to  meet  the  requirements  of  any  ship's  hatches.  The  height  of  the 
rails  above  the  high-water  level  of  the  Hendon  dock  is  43  feet,  the  height  of  the 


*  Captain  Steinson  has  been  coal  inspector  for  the  P.  &  0.  Co.  for  over  14  years,  and  in  1864,  1865|  and 
1866  he  inspected  for  the  Egyptian  Government.  His  evidence  appeared  to  the  Commission  to  result  from 
long  and  valuable  experience,  and  to  deserve  especial  consideration. 

t  We  are  indebted  to  Mr.  Wake,  engineer  to  ^the  Biver  Weir  Commission,  for  the  sketches  of  the  systems     * 
-of  loading  in  use  at  Sunderland. 
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The  "Goose- 
neck drop.** 


opmost  shoot  is  31  feet  6  inches  above  the  same  level,  the  height  of  the  lowest  shoot 
being  18  feet  9  inches,  the  dock  having  a  depth  of  water  of  29  feet  6  inches.  Ihiring 
shipment,  a  set  of  eight  waggons  containing  32  tons  of  coal  are  brought  down  to  the 
spouts,  and  the  contents  of  two  waggons  are  ^chai^ed  simultaneously  into  the  two 
hoppers,  so  that  16  tons  of  coal  are  run  down  each  spout  at  one  and  itte  same  time. 
By  this  means  the  spouts  are  capable  of  shipping  at  the  rate  of  500  tons  per  hour. 

The  breakage  of  coal  by  this  system  of  loading  must  be  very  considerable,  indeed 
greater  even  than  by  the  tips,  for  when  the  waggon  is  tipped  tiie  coel  runs  with  less 
force  and  fall  from  the  end  of  the  waggon  into  the  spout  or  shoot  than  when  it 
is  allowed  to  drop  in  a  mass  through  the  bottom  of  the  waggon  into  the  spout.  At 
Sunderland  the  fsdl  from  the  waggon  into  the  first  shoot  must  be  over  six  feet,  and 
from  the  bottom  of  the  waggon  to  the  lowest  shoot  must  be  about  20  feet.  The  anti- 
breakage  box  or  tub  is  used,  as  in  South  Wales,  in  the  earlier  stages  of  loading,  for  the 
formation  of  a  cone  of  coal  to  lessen  the  breakage  in  Hie  fall  from  the  moutih  of  the 
spout  into  the  ship's  hold. 

The  "  Gooseneck  drop,**  of  which  the  following  is  a  sketch,  is  worked  simply  by  the 
break  wheels,  and  lever  break,  the  weight  of  the  loaded  wa^on  taking  down  the 
drop  to  the  Stance  required,  where  it  is  retained,  by  means  of  the  break,  until  the 

No.  n. 
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Comparison 
of  systems 
withr^ard 
to  the  break- 
age of  coal. 
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♦or? 


waggon  is  emptied.  The  lower  ends  of  the  lever  are  weighted  so  as  to  be  a  little  heavier 
than  the  empty  waggon,  which  by  this  means  is  brought  up  again  to  the  level  of 
the  rails.  The  capability  of  a  drop  is  said  to  be  about  the  third  of  that  of  a  spout  for 
the  shipment  of  coal.  Its  effect  as  regards  breakage  would  be  the  same  as  that  of  the 
drops  in  use  on  the  Tyne, 

Of  all  these  methods,  the  evidence  tends  distinctly  to  show  that  the  "tips "'and 
"  spouts  '*  conduce  most  to  the  breakage  of  the  coal.  In  the  system  of  loading  by 
hoist  or  by  crane  the  fall  from  the  bottom  or  end  of  the  waggon  into  the  ship's  hold  is 
as  great  as  from  the  mouth  of  the  shoot  or  spout ;  but  the  coal,  until  released  from  the 
waggon,  is  literally  undisturbed,  and  the  fall  from  the  bottom  or  end  of  the  waggon, 
as  the  case  may  be,  into  the  spout,  together  with  the  concussion  of  the  coal  in  its 
passage  down  the  spout,  is  avoided. 

Whatever  additional  breakage,  however,  has  to  be  debited  to  the  "  tip  "  and  "  spout  ** 
systems  on  these  accounts  happens  before  the  coal  reaches  the  vessel,  and  is  equal  in 
its  effect  on  the  whole  cai^o,  and  though  reducing  the  value  of  the  coal,  is  of  small 
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importance  with  regard  to  spontaneous  combustion,  in  comparison  with  the  final  fall 
of  the  coal  into  the  ship's  hold,  an  evil  which  attaches  equally  to  both  systems  oi 
loading,  whethw  by  spout  or  by  crane. 

In  each  system  the  fall  of  that  portion  of  the  coal  which  is  first  put  on  board, 
specially  in  large  and  therefore  deep  ships,  is  very  considerable,  and  the  consequent 
accumulation  of  small  and  crushed  coal  under  the  hatchways  has,  we  believe,  in  many 
cams  promoted  spontaneous  combustion. 

It  was  to  obviate,  as  far  as  possible,  the  breakage  consequent  on  this  fSsdl  that  the  Danger  of 
anti-breakage  boxes  were  introduced,  and  witness  aflber  witness  advocated  building  a  •ccumulatioa 
cone  of  large  coal  up  to  the  hatchways,  either  by  boxes  or  by  baskets,  in  order  to  ^^  ?°^ 
break  the  fall  of  the  coal,  and  disperse  the  small  coal  as  it  comes  down  the  spout.  ^^^ 
But  leven  where  a  cone  of  average  size  coal  is  thus  made,  rising  to  the  level  of  the 
highest  hatchway,  (which  in  a  two  or  three  decker  seems  hardly  practicable,)  still  the 
ccmtinuous  fall  on  this  heap  of  the  rest  of  the  cargo,  sometimes  amounting  to  over  1,000 
tons,  gradually  crushes  or  pulverises  it.    Moreover,  as  each  load  falls  on  this  central 
heap,  it  is  the  large  coal  which  runs  down  the  sides  and  is  trimmed  away  to  the  ends, 
while  .the  smallest  coal,  fine  slack  and  dust,  clings  to  the  heap  where  it  falls,  or 
^gradually  accumulates  in  a  compressed  mass  under  the  hatchway.     It  is  here  that 
experience  shows  that  spontaneous  combustion  g^ieraUy  origioates  ;  witness  the  cases 
of  the  •«  Oliver  Cromwell,"  "  Calcutta"  "  Euxine,"  "Pocahontas,"  and  others. 

Speaking  of  the  "  Oliver  Cromwell,"  Mr.  Price,  a  large  shipowner,  said  that  the  coal 
fell "  a  very  considerable  height,"  and  "  was  very  much  broken  indeed."  He  con- 
tinued :  "  I  went  into  the  hold  of  the  *  Oliver  Cromwell  *  when  she  was  about  half 
"  loaded,  and  I  noticed  in  the  main  hatchway,  where  the  bulk  of  the  cargo  was  coming 
^'  down,  a  great  accumulation  of  small  coal  in  a  pyramidical  shape,  and  I  said  to  the 
**  captain  as  I  came  up,  *  I  am  thankful  that  I  am  not  the  owner  of  this  cargo ; 
'*  *  there  seems  to  be  so  much  small  in  it.' "  (Q.  1151) .  He  added  that  the  "  Calcutta  " 
-and  the  "  Euxine  "  (which  were  also  burned)  were  loaded  in  exactly  the  same  way. 

In  the  case  of  the  "  L'Aqouhanna,"  loaded  at  Birkenhead,  the  captain  said  (Q.  2539), 
**  The  tip  lifts  a  truck  about  .15  or  20  feet  above  the  ship's  deck ;  the  coal  runs  in  an 
"  iron  shoot,  and  by  the  time  it  gets  into  the  hold  it  is  smashed  up,  and  a  large  body 
^*  of  small  coal  always  lies  where  it  falls."  Speaking  of  the  cargo  of  the  "  L 'Aqou- 
hama  "  he  said  the  coal  having  to  faM  a  great  height  there  was  a  great  accumulation  of  , 

jsmall  coal  round  the  hatchways  (Q.  2561). 

Captain  Cawkitfc,  the  manager  of  the  Liverpool  Salvage  Association  said,  "  Most 
^*  of  the  burnings  in  the  ships  we  have  heard  of  have  been  under  the  main  hatch, 
*•  and  the  bulk  of  the  burnings  have  been  in  vessels  that  have  been  loaded  under  the 
**  tips  where  the  coal  is  lm>ken,  and  where  there  has  been  a  lot  of  small  coal  accumu- 
'*  lating  round  the  main  hatchway,  and  I  believe  in  most  instances  the  fire  has  been 
■**  proved  to  have  originated  about  the  main  hatchway." 

The  evil  of  this  accumulation  of  small  coal  was  insisted  on  by  many  witnesses. 

Mr.  Cooper  Rundell,  accountant  to  the  Liverpool  Underwriters  Association,  stated, 
4][iioting  from  "  Stevens  on  Stowage,"  that  in  South  Wales  it  is  the  practice  to  dig 
-out  a  quantity  of  small  coal  from  the  hatchway,  after  the  vessel  has  completed  her 
loading,  and  to  replace  it  by  larger  coal,  showing  that  there  is  a  feeling  that  danger 
may  arise  from  too  large  a  siurface  of  small  coal. 

Mr.  Price,  to  whose  evidence  we  have  already  referred,  when  asked  whether  he  had 
any  reason  to  believe  that  spontaneous  combustion  was  more  likely  to  occur  in  an 
.accumulation  of  fine  coal  in  coal  cargoes,  not  only  referred  again  to  his  own 
-experience,  but  said  that  a  shipmaster  who  had  been  in  ships  that  had  been  on  fire,  and 
liad  attended  three  surveys  of  ships,  that  either  came  into  Bombay  on  fire,  or  had 
taken  fire  while  lying  there  with  coal,  told  him  that  the  fire  in  each  case  occurred 
about  5  feet  from  the  skin  of  the  ships  in  the  region  of  the  main  hatchway,  where 
there  was  an  accumulation  of  fine  slack  to  which  he  attributed  the  fires  (Q.  1228, 
X229) ;  and  though  he  acknowledges  that  the  liability  to  breakage  was  to  a  certain 
extent  got  over,  when  once  a  cone  was  formed,  he  added,  **  I  have  always  seen  it 
**  come  up  in  a  pinnacle  of  small  coal  to  the  very  top,  and  as  long  as  there  is  room 
**  for  it  to  run  clear  of  the  hatchways  the  big  lumps  of  coal  run  down,  and  the  small 
*•  coal  generally  culminates.'*  (Q.  1290-1292.) 

Mr.  Hancock,  of  Bristol,  said,  ^'I  think  the  danger  of  spontaneous  combustion 
^^  arises  from  the  small  coal.  I  think  the  fire  generally  takes  place  in  the  hatchway, 
**  underneath  the  drop»  where  the  small  coal  is  likely  to  accumulate  "  (Q.  1342  and 
1353). 

Mr.  Scott,  of  the  firm  of  Gillespy  and  Scott,  read  the  following  extract  from  a  letter 
"vvritten  by  the  master  of  the  "Pocahontas,"  lost  by  combustion  in  1874.     "Four 
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<'  Boston  ships  have  been  burnt  this  season  within  two  months  of  each  other,  and 

''  the  accounts  given  are  about  alike  as  to  the  cause  of  the  fire.    In  most  eyeiy  case 

"  ships  have  taken  fire  in  the  hatchways,  where  the  fine  coal  is.    If  sh^  could  be 

^^  loaded  so  as  to  avoid  the  fine  coals  coUecting  in  the  hatchways^  and  some  means 

"  taken  to  prevent  the  coals  breaking  up,  I  do  not  think  fire  would  occur.'*  (Q.  2093.) 

This  serious  danger,  of  an  accumulation  of  small  coal  under  the  hatchways,  whid 

attaches  both  to  the  "  tip  *'  (**  or  spout  '*)  and  "  crane,"  is  avoided  if  tie  veasd  is 

loaded  either  by  the  box  system  or  by  barrow. 

Accumnia-         The  box  svstcm  was  strongly  advocated  by  Mr.  John  Glasbrook,  of  &wmeA 

cS  Hy^S  (Q-  2212-2218),  and  was  also  commended  by  m  Robert  Hancock,  shipping  manager 

inloaaiiig  by  ^  Messrs.  Charles  Hill  and  Sons,  of  Bristol  and  Cardiff  (Q.  1331-*1335).     -^d  speak- 

box  system     ing  of  the  barrow  system,  Mr.  Cooper  Hundell  believed  in  an  entire  immunity  from 

or  by  barrow,  combustion  in  vessels  so  loaded  (Q.  116  and  117),  whilst  he  gave  some  significant 

statistics  as  to  the  increased  use  of  the  ^^  tip  "  at  Liverpool,  and  of  the  subsequent 

increase  of  casualties  in  shipments  from  that  side  of  the  Mersey  (Q.  76).* 

Comparing  the  system  of  bapows  with  that  of  tips,  Mr.  Price  said,  "  I  have  loaded 
^*  vessels  on  two  or  three  occasions  from  Birkenhead  by  tips  before  I  became  aliye  to 
*^  the  advantage  of  the  better  mode  of  loading,''  (Q«  1211)  and  when  asked  what 
he  considered  the  advantage  of  loading  by  barrow,  said,  *'  Hititierto  I  have  not  doue  it 
^^  voluntarily,  I  have  done  it  because  it  was  a  stipulation  in  my  charters  that  that 
''  mode  of  loading  should  be  adopted,  in  future  I  shall  always  adopt  it,  becwse  I 
^'  think  the  cargo  is  more  equally  distributed,  the  small  coal  does  not  get  into  a  mm 
"  in  the  region  of  the  main  hatchways,  which  is  the  locality  where  according  to  my 
''  experience  fires  usually  take  place ''  (Q.  1214).  He  admitted,  however,  that  the 
system  was  a  very  slow  and  expensive  one,  enabling,  even  with  plenty  of  hands,  only 
260  tons  a  day  to  be  put  on  board,  whereas  by  tips  1,800  tons  could  be  put  on  board 
in  48  hours  (Q.  1205  &  1210). 
R^idity  in  g^^  rapidly  in  loading  is  of  course  an  important  consideration,  not  only  as  a 
^^*  question  of  time,  but  also  of  expense,  as  shown  by  Mr.  Cooper  Brundell  (Q.  157  to 
163). 

Iliat  the  box  and  barrow  systems  are  stipulated  for  in  charters,  and  adopted  by 

many  shippers,  although  the  process  is  in  both  cases  much  slower  and  generally 

more  expensive  than  that  of  the  tip  or   the  crane,  proves  that  the  coal  is  &r  le4 

^T^d^te^^    subject  to  breakage  when  thus  lowered  into  the  ship.    It  is  true  that  the  Peninsular 

wSng  to  ite^  ^^^  Oriental  Co.,  and  others  who  use  these  methods,  desire  to  nunimize  the  break- 

value  as  well  age  of  the  coal,  not  so  much  from  any  apprehension  of  spontaneous  c(»nbu8tion,  as  leu 

as  conducive  the  purpose  of  maintaining  the  value  of  the  coal.    But  in  so  doing  it  is  clear  from  the 

to  combus-     evidence  both  of  experience  and  of  science  that  they  also  diminish  the  risk  of  casual^ 

to  their  cargo  from  spontaneous  combustion,  since,  apart  from  any  accumulatioiL  of 

small  coal,  the  less  broken  the  coal  is  generally,  the  less  liable  it  is  to  heat. 

We  are  therefore  of  opinion,  with  reference  to  the  subject  of  our  inquiry^  that,  in  all 
methods  of  loading,  the  chief  aims  should  be  to  subject  the  coal  to  as  little  breakage  a& 
possible,  and  to  avoid  any  accumulation  of  small  coal  in  the  cargjoes. 

Tendency  to       3.  Moisture: — Most  of  the  witnesses  who  have  come  before  us  have  strongly  con- 

overntte        demned  the  shipment,  or  carriage,  of  coal  in  a  wet  condition,  and  their  experience, 

^^ect^^f        in  this  respect,  is,  to  a  certain  extent,  supported  by  the  scientific  evidence  to  which 

on  coaT  ^     ^^  would  direct  very  careful  attention.    It  would  appear  that  the  wetting  of  ceriain 

cargoes.         kinds  of  coal,  more  especially  those  containing  pvrites,  is  active  in  promoting  sponta- 

neons  combustion ;  but  the  statements  of  some  of  the  witnesses  lead  to  the  impression 

that  moisture  has  been  credited  with  cases  of  combustion  beyond  the  sphere  of  its 

operation ;  while,  from  other  passages  of  the  evidence,  it  appears  to  us  that  tiie 

influence  of  the  water,  existing  to  a  greater  or  less  ext^t,  in  all  coal  before  it  has 

been  brought  to  the  surface,  Ims  not  been  sufficiently  recognised. 

4.  Through  Ventilation. — If  this  had  been  the  only  question  referred  to  us,  the 
urgent  need  for  this  inquiry  would  have  been  completely  demonstrated  by  the  result. 

*  From  the  statistics  forwarded  to  the  CommissioD  by  Mr.  Cooper  Rnndell,  which  will  be  found  in  the 
Appesdiz,  page  127,  it  appears  that  of  the  shipments  from  the  port  of  liTerpool  with  500  tons  of  coal  sod 
upwards,  on  voyages  across  the  Equator  or  through  the  Suez  Canal,  in  the  years  1873,  1874,  and  1875,348 
were  loaded  by  tips,  and  608  by  hand.  Among  Sie  848  loaded  by  tips  21  casualties  occurred,  whS\B  oidj^ 
casualties  are  recorded  among  the  608  loaded  by  hand. 
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The  evidence  before  us  of  those  connected  with  the  shipment  of  coal,  either  as  Conflict  of 
shipowners,  shippers,   or  masters,  shows  a  decided  want  of  information  as  to  the  ^^°^®  ^ 
elementary  causes  of  spontaneous  combustion,  and  therefore  of  the  real  source  of  ventilaSoi*. 
danger  in  through  ventilation  as  explained  in  the  scientific  paper  attached  to  this 
report ;  hence  arises  a  considerable  conflict  of  opinion. 

Even  those  who  from  extensive  personal  experience,  had  arrived  at  the  knowledge  Real  danger 
that  ventilation  through  the  body  of  the  coal  was,  in  effect,  rather  injurious  than  ^^  ventilation 
otherwise,  based  their  opposition  to  it  solely  on  the  grounds  that  it  "fanned  the  g^dby^its 
flames  "   after  ignition  had  taken  place,   or  that  the  wood,  of  which  the  ventilators  opponents. 
^ve^e  generally  made,  ignited  at  a  lower  temperature  than  the  coal,  and  thus  hastened 
the  catastrophe ;  but  they  always  expressed  their  conviction  that  such  ventilation  could 
not  but  tend  to  prevent  heating  in  the  first  instance. 

On  the  other  hand,  some  thorough  advocates  of  ventilation  have  given  evidence  Advocates 
before  us.  ^f  ventila- 

Wlien  their  views  were  based  on  personal  experience,  we  think  that  the  evidence  of  ^^^^* 
these  witnesses  showed  a  tendency  to  credit  all  cases  of  immunity  from  fire  to 
the  ventilation,  and  to  attribute  all  cases  of  casualty  in  ventilated  ships  either  to 
other  causes,  or  to  the  inadequacy  of  the  ventilation  itself,  not  because  they  realised 
the  fact  that  partial  ventilation  was  an  element  of  danger,  but  because  they  con- 
sidered that  the  amount  of  ventilation,  though  beneficial  as  far  as  it  went,  had  not 
been  sufficient  to  keep  the  temperature  low  enough. 

Where  ventilation  was  advocated  on  less  practical  grounds  than  those  of  experience.  Spontaneous 
we  observed  a  strong  tendency  (and  this  remark  applies  to  the  bulk  of  the  evidence  conj^bustion 
on  this  subject)  to   confuse   spontaneous   combustion  and  explosion.     Many  of  the  ^nfu^<i^.^^^^ 
wtnesses  were  under  the  impression  that  both  results  were  produced  by  the  same 
causes.  For  instance,  Mr.  WUliam  Darley,  a  gentleman  employed  by  the  Board  of 
Trade  as  assessor  in  the  cases  of  the  "  Zeno,"  "  Berwick,"  •*  Marie  Lee,"  and  "  Herbert 
Graham,"  on  beiug  asked  (Q.  2812)  "  As  to  green  coal,  how  does  that  produce  sponta- 
neous combustion  ?  *'  replied,  "  When  it  is  wrought  from  the  pit  it  is  full  of  gas ;  if  it 
*'  is  exposed  to  the  atmosphere  previously  to  being  shipped,  some  of  that  gas  is 
*'  emitted  that  would  be  otherwise  retained,  but  when  confined  it  becomes  dangerous, 
"  and  ultimately  heats." 

We  believe  that  this  confusion  of  ideas  may  have  caused  many  witnesses  to  treat 
ventilation  as  a  safeguard  against  spontaneous  combustion,  having  had  reason  to  regard 
it  as  a  safeguard  against  explosion;  and  a  want  of  knowledge  of  the  conditions 
productive  of  explosion,  lead  them,  as  in  the  case  of  Mr.  Darley,  to  consider  that 
this  ventilation,  even  to  guard  against  explosion,  should  be  carried  down  through  the 
body  of  the  cargo. 

But  between  the  thorough  opponents  and  the  consistent  advocates  of  ventilation.  Ventilation 
the  evidence  shows  a  certain  proportion  of  shipowners,  masters,  and  coal  shippers,  who  ^^^^^^^^ 
express  themselves  as  having  "  no  faith  in  ventilation,"  but  as  considering  that  it  harml^  if 
"  could  not  do  any  harm.'*    Many  of  the  witnesses  representing  this  class  informed  not  benefi-  ; 
the  Commission  that  they  only  ventilated  their  ships  to  satisfy  other  interests  con-  cial. 
cerned.     Thus,   Captain  Scurr,  of  the  "  Brenhilda,*'  a  thoroughly  ventilated  ship,  said 
(Q.  308  and  309),  "  I  would  as  soon  go  to  sea  with  a  ship  that  was  not  furnished  mth 
"  ventilp/tors  as  with  a  ship  that  had  them." 

Captain  Kennedy  when  questioned  about  ventilation  said,  "  I  do  not  think  it  does 
*'  much  good'*  (Q.  2546)  ;  and  again,  "  I  doubt  the  practical  worth  of  ventilation  at 
"  all "  (Q.  2554),  nevertheless  he  habitually  ventilated  under  advice  from  his  owners 
"  who  considered  it  beneficial." 

Again,  Mr.  Price,  a  large  shipowner,  when  asked  (Q.  1235)  "  Would  the  object  of 
"  adopting  that  mode  of  ventilation  be  to  guard  against  fire,  or  to  guard  against  explo- 
**  sion,"  repUed,  "  It  would  be  rather  to  satisfy  my  imderwriters  than  to  guard  against 
"  anything ;  for  I  tell  you  candidly,  that  having  been  free  from  casualties,  I  simply 
"  adopted  that  which  the  underwriters  surveyors,  and  such  like  people,  recommended 
"  without  looking  at  it  critically  or  carefully  at  all.  The  first  thing  an  underwriter 
"  says  to  you  when  you  are  insuring  a  cargo  of  coals  is,  "  Will  your  friends  see,  or 
"  wUl  you  see,  to  the  ventilation?  They  make  a  special  point  of  seeing  to  the 
"  ventilation.'' 

Mr.  Thomas  Beynon,  shipowner  and  coal  merchant  at  Newport,  said,  "  Personally 
"  I  have  no  faith  at  all  in  the  ventilation  of  smelting  coal,"  (Q.  1396) ;  but  when 
was  suggested  to  him  that  he  had  subsequently  in  his  evidence  recommended  a  par- 
ticular  system  of  ventilation,  he  repUed,  **  No ;  I  stated  the  system  I  adopted,  and  I 
think  in  ships  which  I  loaded  at  Liverpool  we  were  obhged  to  adopt  that  plan  by 
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the  Board  of  Trade/*  (Q,  1495.)    In  this,  howerer,  he  was  mistaken,  the  Board  of 
Trade  having  laid  down  no  absolute  rule  on  the  subject. 

Captain  Steinson,  coal  inspector  at  Newcastle  for  the  Admiralty,  India  Council, 
Crown  Colonies,  and  the  Peninsular  and  Oriental  Company,  stated  **  that  all  Liverpool 
ships  must  be  ventilated."  (Q.  1598,)  Later  he  said,  "It  is  a  curious  thing  that 
"  none  of  the  North  country  ships  that  I  have  had  to  do  with,  that  have  not  been 
"  ventilated,  have  been  burnt.  I  was  talking  to  an  old  captain  who  told  me  that  he 
"  had  never  had  a  casualty  happen  to  a  ship  except  in  one  case,  and  that  was  the 
**  only  time  he  ever  ventilated  the  ship.''  (Q- 1698.) 

Referring  to  the  case  of  the  "  Oliver  Cromwell,'*  which  was  burnt.  Captain  Steinson 
said,  "The  *  Oliver  Cromwell'  was  ventilated.  The  captain  came  and  asked  me  how 
"  I  wanted  the  coal  ventilated,  and  I  said  *  I  do  not  want  the  coal  ventilated  at  aU, 
"  *  it  is  no  business  of  mine ;'  on  that  he  said,  he  was  obliged  to  ventilate  by  the 
"  charterparty.  I  said,  *  Then  ventUate  according  to  the  charterparty,  but  as  far  as 
"  *  my  own  opinion  goes  I  would  not  ventilate  at  all.'  He  further  said,  *  The  owners 
"  *  say  she  must  be  ventilated.'  *  Then,'  I  said,  ^  Ventilate  according  to  the  owners' 
"  instructions.'  So  he  did  ventilate  according  to  the  owner's  instructions  with  shafts 
"  up  and  down  each  hatchway,  connected  with  fore  and  aft  shafts."    (Q.  1632.) 

Further,  Mr.  Cooper  Rundell,  of  the  Underwriters'  Association  of  Liverpool,  gave 
evidence  that  "  The  Underwriters'  surveyors  at  Liverpool  have  recommended  a  special 
"  system  of  ventilation,"  and  that  "  These  surveyors  go  round  the  docks  and  give 
"  information,  amongst  other  things,  to  the  underwriters,  respecting  the  mode  of 
"  ventilation  adopted.''     (Q.  91.) 

Captain  Sandeman,  formerly  surveyor  at  liverpool  to  the  London  Salvage  Asso- 
ciation, and  now  surveyor  under  the  Marine  Department  of  the  Board  of  Trade,  said, 
with  regard  to  ventilation,  "  I  should  say  that  under  all  circumstances  it  is  desirable." 
Q.  2654.)  And  having  explained  in  detail  the  various  systems  employed  at  Liverpool, 
he  said,  "  Many  shipowners  in  Liverpool  hold  that  ventilation  is  of  no  advantage 
"  whatever,  and  it  was  only  under  pressure  that  they  were  disposed  to  adopt  it." 
(Q.  2647.) 

The  evidence  given  by  letters  on  this  subject  from  all  parts  of  the  kingdom  in 

answer  to  the  printed  circulars  issued,  of  which  an  analysis  is  appended,  also  shows 

the  same  prevalence  of  the  adoption  of  ventilation,  often  against  the  coilvictions  of 

the  shipowners  and  inasters  concerned. 

Injurious  Such  evidence  leads  us  to  fear  that  the  statutory  inquiries  held  during  the  last  few 

effect  ot         years  under  the  Board  of  Trade,  with  uniform  result  in  favour  of  ventilation,  have  not 

ti^^rmade  '  ^^^  ®^  ineffectual  as  that  Department  believed,  but  that,  on  the  contrary,  they  have 

by  courts  of    proved  powerfully  influential  in  a  dangerous  direction. 

inquiry  held       The  practice  of  ventilation  has  greatly  increased  during  these  years.     Charterers, 

^n-^^*^^  ^    insurers,  and  surveyors  on  behalf  of  Grovemment,  or  of  un&rwriters  associations,  or  of 

^'  shipping  companies,  are  the  classes  most  likely  to  be  influenced  by  the  repeated 

verdicts  of  such  courts  of  inquiry ;  and  the  evidence  goes  far  to  show  that  many 

vessels,  which  if  left  to  their  owners  or  masters  would  have  probably  gone  to  sea 

unventUated,  have,  under  pressure  from  these  quarters,  adopted  systems  of  ventilation 

that  cannot  but  have  added  to  the  risks  they  incurred. 

Evidence  Turning  from  the  evidence  of  opinion  to  the  evidence  of  fact  with  regard  to  ventila- 

i^n^fOT^  ^'  tion,  we  find  that  the  scientific  conclusions  expressed  by  Dr.  Percy  and  Professor  Abel 

nishedbythe  rcceivc  Confirmation. 

cases  of  ves-  Of  the  70  ships  that  suffered  in  1874i,  none  are  reported  as  not  having  been  ven- 
sels  that  ^  tilated,  while  38  are  distinctly  stated  to  have  been  ventilated,  35  of  them  being  vessels 
combustion  oYeT  500  tons.  But  the  most  startling  illustration  is  furnished  by  the  cases  of  four 
vessels  "  the  Euxine,'"' Oliver  Cromwell,"  "Calcutta,"  and  "Corah."  These  ships, 
to  which  reference  was  made  by  several  of  the  witnesses  who  appeared  before  us,  were 
loaded  under  the  tips  at  NewcasUe,  at  the  same  time,  with  the  same  coal,  and  from 
the  same  seam,  sometimes  one  ship  being  under  the  tip  and  sometimes  another.  They 
were  each  carrying  from  1,600  to  2,000  tons  of  coal.  The  "  Euxine,"  "  Oliver  Crom- 
well,"  and  "Calcutta"  were  bound  for  Aden,  the  "Corah"  for  Bombay.  The  first 
three  ships  were  thoroughly  ventilated,  the  fourth  was  not  ventilate  at  all.  The 
"  Euxine,"  "  Oliver  Cromwell,"  and  "  Calcutta  "  were  all  totally  lost  from  spontaneous 
combustion.     The  "  Corah  "  carried  her  cargo  safely  to  Bombay. 

Since  this  Commission  has  been  sitting  further,  evidence  in  this  direction  has  been 
supplied  by  the  vessels  "  Theresa  "  and  "  Anglia."  The  "  Theresa  "  (704  tons)  sailed 
from  Birkenhead  for  Rangoon  with  920  tons  of  coal  in  September  1875,  and  became 
a  total  loss  from  spontaneous  combustion  when  she  had  been  at  sea  a  little  over  two 
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montlis.  She  was  very  extensively  ventflated,  having  square  venetianed  deal  venti- 
lators in  each  hatch  to  the  keelson,  and  a  trunk-way  on  each  side  of  the  keelson,  and 
three  rose  mushroom  ventilators  in  each  hatch.  The  foll9wing  is  an  extract  from  a 
letter  from  her  owner,  Mr.  Henry  Erench,  of  Liverpool : — "  When  I  heard  of  the  loss 
"  of  the  '  Theresa'  I  had  another  vessel  (the  *  Anglia,'  525  tons  reg.,  classed  A.E.  1 
**  Eng.  Lloyd's)  heginning  to  load  630  tons  of  the  same  kind  of  coals  for  Havanah. 
"  The  captain  decided  he  would  have  no  ventilation,  and  went  without  any.  She 
"  sailed  29  Jan.  /76,  and  was  69  days  on  the  passage,  heing  28  days  hefore  getting 
"  clear  of  this  land.  He  reported  Ms  coals  very  hot  when  discharging,  but  no  signs  of 
"  fire,  and  the  top  of  the  coals  seemed  to  be  coated  with  a  kind  of  scum  like  stdphur. 
"  During  the  voyage  his  hatches  were  kept  off  when  practicable.  I  mention  the 
"  above  on  account  of  the  coals  being  from  same  pit,  and  being  just  the  same  time  on 
"  board  as  the  *  Theresa's  '  cargo.     One  ship  was  ventilated,  the  other  not.'* 

We  have  also  personally  inspected  the  methods  of  'ventilation  adopted  at.  the  various  Systems  of 
coal-shipping  ports,  and  that  inspection  has  further  convinced  us  how  feeble  such  yentUation 
systems  are  for  any  purpose,  except  for  the  introduction  into  the  coal  of  one  of  the  ^^^^  ^^ 
elements  of  spontaneous  combustion.  sioners. 

The  most  ordinary  method  of  ventilation  consists  of  shafts,  about  2  ft.  square,  nearly 
always  constructed  of  wood,  and  in  the  majority  of  cases  venetianed,  which  pass  down 
through  the  body  of  the  coal  from  the  hatchways  to  the  bottom  of  the  vessel,  where 
they  lead  into  a  box  shaft  running  along  the  keelson  or  into  a  space  below  the 
platform.  Sometimes  these  shafts  are  carried  up  through  the  hatchways  and  fitted 
with  cowls,  so  as  to  form  an  up-cast  and  a  down-cast  for  the  current  of  air  passing 
through  them,  but  they  are  often  only  brought  to  the  level  of  the  deck,  and  are 
therefore  closed  whenever  the  hatches  are  on. 

Some  valuable  papers,  forwarded  with  great  courtesy  to  the  Commission  by  Mr.  Papers  from 
Henry  S.  Poole,  inspector  of  mines  for  Nova  Scotia,  on  the  subject  of  spontaneous  Nova 
combustion  in  the  coals  of  that  district,  contain  some  striking  and  conclusive  evidence  Scotia, 
on  the  injurious  effect  of  ventilation  as  applied  to  coal  on  shore.    We  feel  much 
indebted  to  Mr.  Poole,  both  for  the  expression  of  his  own  views  on  this  subject,  and 
also  for  the  trouble  he  has  taken  in  collecting  for  us  the  experience  of  those  whose 
papers  he  has  inclosed.     (See  Appendix.) 

We  are  therefore  fully  of  the  opinion  of  Dr.  Percy  and  Professor  Abel  that,  "  the  Through 
"  evidence  which  has  been  submitted  to  the  Commission  on  the  subject  of  ignition  ventilation 
"  of  coal  cargoes,  bears  out  generally  the  conclusion  that  it  is  'inadvisable  to  attempt  b^Tg^entific 
"  through  ventilation  of  cargoes  in  coal-laden  ships."  evidence. 

5.  Tromsion  for  testing  Terrvperatwre  of  Goal  Cargoes. — ^The  papers  forwarded  from  The  use  of 
Nova  Scotia  by  Mr.  Poole,  the  Inspector  of  Mines,  to  which  allusion  has  already  been  thermo- 
made,  advocate  the  use  of  thermometers,  to  be  lowered,  by  means  of  metal  tubes,  metersr^om- 
passing  into  the  body  of  the  coal,  in  order  to  test  and  register  its  temperature ;  and  by  testing  tem- 
this  means  some  interesting  statistics,  which  he  incloses,  in  connection  with  the  heating  perature  of 
of  coal  in  store,  were  obtained.    Mr.  Wright,  the  engineer-in-chief  to  the  Admiralty,  cargo, 
described    to  us,  in  his  evidence,  a  similar  plan  adopted  by  the  Government  in  their  Papers  from 
coal  stores  at  Jamaica,  and  in  the  coal  bunkers  of  Her  Majesty's  ships.  Ad^*  ^it*^** 

Mr.  Eobert  Hancock,  shipping  manager  to  Messrs.  Charles  Hill  and  Sons,  of  Bristol  ancTothe/ 
and  Cardiff,  in  his  evidence  on  the  case  of  spontaneous  combustion  in  "  Her  Royal  evidence. 
Highness,"  said,  "  We  always  instruct  the  master  to  ascertain  the  heat  of  the  hold 
with  the  thermometer '*  (Q.  1326.)  A  registration  of  the  temperature  by  means  of 
thermometers,  was  advocated  by  other  witnesses,  among  whom  was  Captam  Steinson, 
who  stated  that  he  was  very  careful,  when  commanding  a  coal-laden  ship,  to  observe  the 
temperature  every  day,  but  that  it  was  not  customary  to  do  so  among  the  masters  of 
coal  ships. 

6.  JExplosiom. — ^We  have  not  given  any  statistics  on  the  subject  of   explosions,*  No  reliable 
because  any  return  of  explosions  at  sea  would  give  a  very  inadequate  idea  of  the  extent  s^^^^istws  as 
of  this  evil,  many,  if  not  the  majority,  of  these  cases  occurring  in  dock,  or  in  harbour,  g^^^g^  ^" 
sometimes  even  before  the  loading  of  the  cargo  is  completed. 

Mr.  Beynon,  in  answer  to  the  question, — 

"  Do  you  know  any  instance  of  explosion  having  occurred  on  a  coal  ship  ?"  said, 

*  Particulars  however  of  certain  cases  of  explosion,  forwarded  by  the  Board  of  Trade  and .  by  the  Admiralty, 
will  be  found  in  Appendix  II.  and  III.,  pages  4  and  60. 
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"  I  hare  known  several  in  Cardiff,  but  I  have  not  inquired  into  the  particulars.  The 
"  mate  of  one  ship,  after  the  ship  had  been  loaded,  took  a  lighted  candle  into  the 
"  hold  and  an  explosion  occurred,  I  do  not  know  the  particulars.  The  ship  had 
"  been  loaded  four  or  six  hours."     (Q.  1491.) 

And  Mr.  Charles  Tully,  a  shipowner  in  Newcastle,  when  asked  as  to  his  experience 
of  explosion  from  gas,  replied  : — 

"  I  have  known  two  or  three  instances  on  the  Tyne,  where  after  the  gas  coals  had 
"  been  loaded  and  the  hatches  had  been  put  down,  immediately  the  vessel  blew  up 
"  altogether,  that  is  to  say,  within  two  or  three  hours  afterwards.  In  those  cases 
"  the  vessel  had  not  begun  her  voyage,  but  the  hatches  had  been  put  down,  and  the 
"  coals  being  full  of  gas  they  caused  an  explosion."     (Q.  444) 

The  danger  of  explosion  is  much  greater  in  some  kinds  of  coal  than  in  others,  and 
there  is  more  risk  and  injury  to  life  from  these  catastrophes  than  from  spontaneous 
combustion,  because  they  occur  too  suddenly  to  admit  of  provision  being  made  for 
personal  safety. 

But,  on  the  other  hand,  it  is  much  easier  to  provide  against  the  occurrence  of 
explosion  than  of  combustion. 

We  have,  under  another  head,  shown  how  prevalent  is  a  confusion  of  ideas  between 
these  two  causes  of  casualty,  and  it  cannot  be  too  clearly  understood  that  they 
originate  from  entirely  distinct  causes  inherent  in  the  coal. 

It  should  also  be  borne  in  mind  that  the  gas,  which  by  its  mixture  with  oxygen 
is  productive  of  an  explosive  atmosphere,  is  a  light  gas,  which  will  readily  find  its  way 
to  the  surface  of  the  coal. 

All  it  requires  therefore,  is  to  have  free  and  constant  egress  from  the  surface  of  the 
coal  into  the  open  air,  and  the  majority  of  the  casualties  seem  to  occur  from  making 
the  gas  dependent  for  this  egress  upon  the  hatchways,  which,  in  the  event  of  rain 
or  heavy  weather,  are  liable  to  be  covered  and  battened  down.  The  gas  then  ac- 
cimiulates  between  the  surface  of  the  coal  and  the  deck,  and,  mixing  with  the  air 
with  which  it  is  confined,  forms  an  atmosphere  which  only  needs  the  application 
of  a  flame  to  explode. 

Every  coal-laden  ship  should  therefore  be  fitted  with  shafts  or  ventilators  piercing 
the  upper  deck,  but  not  carried  down  on  to  or  through  the  coal,  with  cowls  always 
trimmed  so  as  to  form  a  downcast  and  upcast  for  the  current  of  air,  which  would  then 
pass  continuously,  and  in  all  weather,  over  the  surface  of  the  coal,  carrying  with  it 
any  explosive  gas  as  fast  as  it  is  evolved. 


Objections  to 
caroonic 
acid  gas  d£  a 
means  of 
extinguish- 
ing fire. 

Steam  or 
water  recom- 
mended. 


7.  Means  for  extinguishmg  Fire. — Several  methods  for  generating  carbonic  acid 
gas  and  applying  it  to  the  ignited  portions  of  a  coal  cargo,  have  been  proposed  for 
our  consideration.  We  consider,  however,  that  although  this  gas  might  be  useful,  by 
excluding  atmospheric  air  (which  is  essential  to  support  combustion),  yet  it  will  not, 
as  water  does,  exert  any  veiy  sensible  cooling  effect ;  which  is  a  point  of  vital  impor- 
tance in  the  case  of  a  considerable  mass  of  ignited  coal.  We  are  of  opinion  that 
water  and  steam  are  the  only  agents  practically  available  for  the  purpose  of  extin- 
guishing fire  in  coal  cargoes. 


Summary. 

Haviiig  completed  our  inquiry  into  the  various  questions  embraced  by  the  terms  of 
the  reference  to  us,  we  beg  to  lay  before  If  bur  Majesty  a  summary  of  the  conclusions  at 
which  we  have  arrived : — 

1.  That  certain  descriptions  of  coal  are  intrinsically  dangerous  for  shipment  on 

long  voyages. 

2.  That  the  breakage  of  coal  in  its  transport  from  the  pit  to  the  ship's  hold,  the 

shipment  of  pyritic  coal  in  a  wet  condition,  and,  especially ^  ventilation  through 
the  body  of  coal  cargoes^  conduce  to  spontaneous  combustion,  even  though  the 
coal  may  not  be  unfit  for  conveyance  on  long  voyages. 

3.  That  spontaneous  combustion  in  coal  cargoes  would  be  less  frequent,  if  regard 

were  had  by  shipowners  and  underwriters  to  these  facts. 

4.  That  when  coal  is  being  carried  on  long  voyages  the  temperature  in  the  various 

portions  of  the  cargo  should  be  tested  periodically  by  thermometer,  and  regis- 
tered in  the  log. 
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6,  That,  "with  a  view  to  guard  against  explosion,  free  and  continuous  egress  to  the 
open  air,  independently  of  the  hatchways,  should  be  provided  for  the  explosive 
gases,  by  means  of  a  system  of  mrface  ventilation,  which  would  be  effective 
in  all  circumstances  of  weather. 

6.  That  in  order  to  make  known  the  descriptions  of   coal  liable  to  combustion, 

the  Inspectors  of  Mines  should  be  instructed  to  hold  inquiiy  into  all  cases  of 
spontaneous  combustion  occurring  in  cargoes  of  coal  taken  from  their  respec- 
tive districts ;  exporters  being  required  always  to  record  on  their  specifications 
the  denomination  of  the  coals  forming  the  cargo. 

7.  That  no  additional  legislation  with  reference  to  the  conveyance  of  coal  by  sea 

is  required,  unless  for  the  purpose  of  giving  effect  to  our  proposals  with  regard  to 
the  inquiries  by  Inspectors  of  Mines,  and  to  the  fuller  specification  of  coal  entered 
outward  at  Her  Majesty's  Customs. 

(Signed)        HUGH  C.  E.  CHILDERS. 
GEORGE  ELLIOT. 
HENRY  HUSSEY  VIVIAN. 
F.  A.  ABEL. 
RICHAUD  CORY. 
GEORGE  DUNCAN. 
JOHN  FENWICK. 
JOHN  FERGUSON. 
CHAS.  ICELY. 
JOHN  PERCY. 
J.  M.  Carmichael,  WM.  YOUNG. 

Secretary, 
18th  July  1876. 
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Paper  by  Frederick  Augustus  Abel,  Esq.,  F.R.S.,  and 
John  Percy,  Esq.,  M.D.,  F.B.S. 

The  so-called  spontaneous  development  of  heat  which  occasionally  takes  place  in 
coal,  is  due  to  chemical  changes  which  certain  substances  occurring  in  it  undergo 
through  the  agency  of  atmospheric  oxygen,  and  which  are  liable  to  acceleration  by 
some  conditions  attending  the  storage  or  transport  of  coal. 

The  substances,  the  oxidation  of  which  is  attended  by  the  development  of  heat,  are 
iron  pyrites  (and  possibly  some  other  combinations  of  sulphur),  and  some  carbo- 
hydrogen  compounds,  forming  part  of  the  coal  itself,  which  are  comparatively  readily 
oxidisable. 

Iron  pyrites  is  of  almost  universal  occurrence  in  coal.  The  condition  in  which  it 
exists  differs  considerably  in  different  kinds  of  coal ;  in  some  it  is  distributed  so  as  not 
to  be  detectable  by  ordinary  inspection,  in  others  it  is  in  form  of  more  or  less  con- 
spicuous laminse  of  a  brass  yellow  colour;  occasionally  small  distinct  crystals  of 
cubical  form  and  bright  metallic  lustre  are  observed,  and  not  unfrequently  it  is  found 
in  nodules  (known  as  "  brasses  ")  and  layers  of  considerable  dimensions. 

Iron  pyrites,  a  compound  of  sulphur  and  iron  known  as  disulphide  of  iron,  occurs 
in  the  mineral  kingdom  in  two  crystalline  forms,  which  are  identical  in  chemical 
composition.  Pyrites  vary  greatly  as  regards  their  stability  or  their  liability  to  undei^o 
oxidation  by  contact  with  the  atmosphere.  Some,  after  remaining  imchanged  during 
long  period^  of  exposure,  will  undergo  oxidation  without  any  immediately  apparent 
inciting  cause.  Others  are  perfectly  stable,  and  with  others  oxidation  follows  with 
more  or  less  rapidity  upon  their  exposure  to  the  atmosphere. 

The  presence  of  moisture  in  air  promotes  the  oxidation  of  pyrites;  it  does  so 
apparently  by  bringing  the  atmospheric  oxygen  into  more  intimate  contact  with  the 
surfaces  of  the  oxidisable  material.  Similarly,  the  absorption  of  moisture  by  mineral 
substances  of  laminated  or  porous  structure,  through  which  pyrites  are  disseminated, 
promotes  the  oxidation  of  the  latter  by  bringing  the  atmospheric  oxygen,  which  is 
dissolved  by  the  water,  into  more  intimate  contact  with  the  oxidisable  material. 

Thus,  the  oxidation  of  pyrites  in  alum  schist  is  accelerated,  in  the  manufacture  of 
alum  therefix>m,  by  occasionally  watering  loose  heaps  of  the  mineral  which  are  piled 
in  such  a  manner  that  the  access  of  air  to  the  interior  can  be  regulated. 

The  oxidation  of  pyrites  (as  in  most  instances  of  chemical  action)  is  accompanied  by 
the  development  of  heat,  which  may  accumulate  to  such  an  extent  as  to  lead  to  the 
ignition  of  highly  oxidisable  constituents  of  minerals  through  which  it  is  distributed. 
Heaps  of  alum  schist  exposed  to  the  air  and  moistened  will  become  heated  to  an  extent 
to  lead  to  the  ignition  of  the  carbonaceous  constituents  of  that  mineral,  and  similarly 
coal,  through  which  pyrites  are  disseminated,  may  become  heated  to  the  point  of 
ignition  by  the  oxidation  of  pyrites  disseminated  through  it. 

Sulphur  exists  in  coal  in  other  forms  of  combination  than  that  of  iron  pyrites. 
Thus  sulphate  of  lime  is  occasionally  disseminated  through  coal ;  the  existence  of 
sulphur  in  this  form  cannot  give  rise  to  the  development  of  heat,  as  it  is  already  in  the 
completely  oxidised  or  burnt  condition ;  however,  so  far  as  is  known  they  have  not 
been  found  to  possess  any  liability  to  spontaneous  heating  by  oxidation.  Some,  descrip- 
tions of  coal  or  shale  have^been  found  to  contain  sulphur  in  somewhat  considerable 
quantity  in  combination  with  carbon  and  hydrogen.  An  example  of  this  is  furnished 
by  the  so-called  " resiniferous  shale'*  occurring  in  Tasmania,  which  has  been  found  to 
contain  as  much  as  five  per  cent,  of  sulphur  in  combination  with  carbon  and  hydrogen. 

So  far  as  is  at  present  known,  the  spontaneous  heating  of  coal  is  not  ascribable  to 
any  tendency  of  such  sulphur  combinations  to  oxidation  by  atmospheric  agency. 

Pyrites  appear  therefore  to  be  the  only  sulphur  combinations  occurring  in  coa. 
which  by  their  oxidation,  promoted  by  the  presence  of  moisture  and  by  mechanical 
conditions  favourable  to  the  accumulation  of  the  heat  developed  by  such  oxidation,  are 
liable  to  give  rise  to  the  so-called  spontaneous  ignition  of  coal. 

Coal  varies  considerably  not  only  in  chemical  composition,  but  in  structure,  some 
varieties  being  comparatively  open  and  porous,  others  compact  or  laminated,  and  very 
friable  or  readily  broken  up. 

Carbon  in  a  finely  divided  or  porous  condition  has  the  property  of  absorbing  and 
condensing  within  its  pores  large  volumes  of  certain  gases,  among  which  is  oxygen. 

Thus,  wood  charcoal  which  has  been  recently  produced,  or  which  has  been  freshly 
heated  sufficiently  to  expel  moisture  and  gases  which  it  may  have  absorbed,  will 
condense  within  its  pores  more  than  nine  times  its  own  volume  of  oxygen,  and  seven 
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times  its  own  volume  of  nitrogen,  whioh  it  is  oapable  of  absorbing  by  exposure  to 
the  air. 

The  condensation  of  a  gas  by  a  porous  body  is  attended  by  the  development  of  heat, 
proportionate  to  the  extent  of  that  condensation.  Moreover,  the  tendency  to  oxidation 
which  carbon,  and  certain  carbon-compounds  existing  in  such  a  substance  as  charcoal, 
possess,  is  favoured  by  the  condensation  of  oxygen  within  its  pores,  whereby  the  very 
intimate  contact  between  the  carbon  and  oxygen  particles  is  promoted.  Hence  the 
development  of  heat  and  the  establishment  of  oxidation  occur  simultaneously ;  the 
latter  is  accelerated  as  heat  accumulates,  and  chemical  action  is  thus  promoted  and 
may  in  course  of  time  proceed  so  energetically  that  the  carbon  or  carbo-hydrogen 
particles  may  be  heated  to  igniting  point. 

A  good  illustration  of  this  action  is  afforded  by  the  very  porous  charcoal  prepared 
for  the  manufacture  of  gunpowder.  It  has  to  be  protected  against  rapid  access  of  air 
for  some  considerable  time  after  it  has  been  removed  from  the  carbonising  retorts  (by 
transferring  it  at  once  from  the  retorts  to  metal  receptacles  which  are  kept  tightly 
closed  for  a  number  of  days),  otherwise  thejcharcoal,  though  it  may  have  been  allowed 
to  cool  down  perfectiy,  wUl  speedily  become  heated  upon  exposure  to  air,  by  the  action 
above  explained,  to  such  an  extent  as  to  ignite  spontaneously.  Even  after  the  stick 
char(X)al  no  longer  exhibits  any  tendency  to  heatiQg  when  exposed,  its  pulverisation 
by  grinding  has  still  to  be  delayed ;  otherwise,  when  the  absorption  and  condensation 
of  oxygen  by  the  internal  portions  of  the  pieces  of  charcoal  become  favoured  by  the 
reduction  of  these  to  a  fine  state  of  division  and  the  consequent  exposure  of  large 
surfaces  to  the  air,  ignition  of  the  charcoal  will  take  place.  (Instances  of  such  ignition 
upon  the  mill  beds  at  powder  works  are  not  imfrequent.) 

The  spontaneous  ignition  of  oiled  cotton  or  silk  waste,  or  cloths,  which  is  of  not 
unfrequent  occurrence,  affords  another  illustration  of  the  manner  in  which  the  heat 
developed  by  the  action  of  atmospheric  oxygen  upon  readily  oxidisable  substances, 
consisting  chiefly  of  carbon  and  hydrogen,  which  are  exposed  to  that  action  under 
conditions  very  favourable  to  it,  will  readily  accumulate  to  an  extent  sufficient  to 
give  rise  to  igmtion.  The  porous  cotton  or  silk  waste  serve,  in  ^ch  cases  of  spon- 
taneous ignition,  as  vehicles  for  exposing  the  readily  oxidisable  oil  or  grease  in  a  finely 
divided  condition  to  the  air,  and  thus  favouring  its  rapid  oxidation. 

The  foregoing  explanation  of  the  manner  in  which  the  spontaneous  heating  and 
eventual  ignition  of  certain  carbonaceous  substances  by  the  action  of  atmospheric 
oxygen  are  brought  about,  has  a  direct  bearing  upon  the  spontaneous  ignition  of  coal. 
The  more  porous  and  readily  oxidisable  portions  of  coal,  which  are  known  to  be  more 
or  less  largely  disseminated  through  seams  from  different  localities,  undergo  oxidation 
by  absorption  of  atmospheric  oxygen,  and  by  the  exposure  of  large  surfaces  to  its 
action,  and  the  heat  developed  by  that  action  will  accumulate  under  favourable  con- 
ditions to  such  an  extent  as  soon  to  hasten  the  oxidation  and  the  consequent  elevation 
of  temperature,  untQ  some  of  the  most  finely  divided  and  readily  inflammable  portions 
actually  become  ignited. 

The  breaking  up  of  the  coal  which  occurs  for  a  more  or  less  considerable  extent 
before  and  during  its  shipment  obviously  favours  the  absorption  of  oxygen,  and 
consequently  increases  a  tendency  to  heating  by  the  action  above  described. 

In  a  series  of  valuable  experiments  on  the  weathering  of  coal,  by  Richters  and 
others,  it  has  been  demonstrated  that  a  considerable  quantity  of  oxygen  is  absorbed  by 
freshly  gotten  coal,  and  that  carbonic  acid  and  water  are  evolved  from  such  coal  after 
absorption  of  oxygen,  while  a  portion  of  the  oxygen  absorbed  is  fixed  by  the  formation 
of  some  solid  oxygenated  compound  in  the  coal.  Spontaneous  oxidation  of  coal  by  the 
oxygen  absorbed  from  the  air  is  therefore  satisfactorUy  established  and  is  unquestionably 
one,  if  not  the  chief,  cause  of  the  spontaneous  heatiQg  of  coal. 

Spontaneous  ignition  of  coal,  when  due  to  the  oxidation  of  the  porous  and  readily 
oxicUsable  carbonaceous  substances  occurring  in  coal  does  not  appear  to  be  favoured 
by  the  presence  of  water  in  the  coal  or  by  its  access  to  a^  cargo ;  on  the  contrary,  these 
portions,  by  becoming  wet,  would  have  their  pores  more  or  less  filled  with  water,  and 
their  power  of  absorbing  oxygen  would  be  proportionately  diminished;  hence  the 
presence  of  water  must  be  antagonistic  to  the  oxidising  action  of  the  latter  in  many 
instances,  though,  when  iron  pyrites  is  present,  it  may  promote  or  accelerate  spon-' 
taneous  heating  as  already  pointed  out. 

The  gases  which  are  occluded  (or  confined  in  a  more  or  less  condensed  condition)  in 
coal,  vary  considerably  in  quantity  and  composition  in  different  kinds  of  coal,  and 
they  also  gradually  undergo  various  changes  in  composition  by  exposure  or  keeping  of 
the  coal. 
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Their  chief  inflammable  constituent  is  marsh  gas,  and  it  is  to  the  admixture  of  tWs 
gas  with  a  considerable  volume  of  air  that  explosions  are  due  in  freights  or  stores. 
In  pits  where  explosions  are  liable  to  occur,  the  gas  escapes  either  with  more  or  less 
rapidity  and  force  from  fissures  ("  blowers  "),  or  gradually  from  the  freshly  exposed 
surfaces  of  coal  seams.  When  coal  from  such  pits  is  brought  to  the  surface  it  continues 
slowly  to  evolve  inflammable  gas  for  some  time  afterwards,  especially  if  the  coal  be  in 
large  masses  or  stored  in  compact  heaps. 

K  facility  is  not  afforded  for  the  ready  escape  or  removal  into  the  open  air  of  the 
inflammable  gas  emitted  from  the  coal  composing  a  cargo  or  contained  in  bunkers  on 
board  ship,  the  spaces  between  the  masses  of  coal,  or  any  partially  confined  spaces  not 
occupied  by  the  coal  but  in  close  proximity  to  or  communication  with  it,  will  in  tune 
become  filled  with  a  mixture  of  the  gas  with  the  air  in  those  spaces,  which,  unless  the 
former  be  present  in  very  small  proportions,  would  explode  on  the  approach  of  a  flame 
to  it,  and  with  a  violence  depending  upon  the  proportion  which  the  air  bears  to  the 
inflammable  gas  which  has  become  diffused  through  it. 

As  the  application  of  flame  (or  of  a  body  raised  to  a  high  red  heat)  is  indispensable 
to  the  ignition  of  mixtures  of  air  with  the  inflammable  gas  evolved  from  coal,  it  is 
obvious  that  explosions  cannot  occur  spontaneously  from  this  cause  on  board  ship,  but 
must  be  brought  about  by  the  accidental  or  incautious  approach  of  a  light  to  localiti^ 
where  the  coal  is  stored,  or  where  the  explosive  mixture  is  likely  to  penetrate. 

If  coal,  from  seams  which  are  charged  with  marsh  gas,  is  placed  on  board  ship 
shortly  after  being  raised  from  the  pit,  there  is  obviously  great  liability  to  the  forma- 
tion of  an  explosive  atmosphere  in  the  hold  or  bunkers,  or  spaces  communicating  with 
them,  and  every  possible  means  should  in  such  cases  be  had  recourse  to  for  fiacDitating 
the  escape  of  gas  from  the  coal  into  the  open  air. 

But,  as  the  gas  requires  a  large  admixture  of  air  to  render  it  violently  explosive,  it 
is  obvious  that  any  attempt  to  ventilate  the  coal  by  passing  or  drawing  air  into  the 
bodt/  of  the  freight  would  be  most  likely  to  favour  the  production  of  a  violently  explo- 
sive mixture  of  gas  and  air.  The  only  useful  application  which  might  be  made  of 
any  special  mean^  of  ventilation  with  a  view  to  diminish  the  risk  of  explosions  would 
be  to  pass  a  current  of  air  over  the  coal  and  immediately  into  the  open  air,  so  as  to 
accelerate  the  escape  and  removal  of  the  inflammable  gas. 

As  regards  the  application  of  ventilation  with  a  view  to  reduce  the  liabiHty  to 
spontaneous  ignition  of  a  cargo  of  coal,  the  only  useful  object  which  could  possibly  be 
aimed  at  by  ventilation  would  be  the  rapid  abstraction  of  heat  developed  in  the  coal 
(by  chemical  changes  set  up  as  described)  by  causing  cool  air  to  circulate  freely  and 
rapidly  throughout  the  body  of  a  mass  of  coal.  The  attainment  of  such  a  result,  even 
by  powerful  means  of  artificial  ventilation,  elaborately  applied,  and  with  the  coal  in 
the  mechanical  condition  most  favourable  to  its  free  permeation  by  air,  appears,  to  say 
the  least,  very  doubtful,  and  there  can  be  no  question  that  any  system  of  ventilation 
practically  applicabJLe  on  board  ship  would  fail  to  attain  such  a  result,  even  disregard- 
ing the  fact  that  the  mechanical  (finely  divided)  condition  of  much  of  the  coal 
constituting  a  cargo  is  quite  antagonistic  to  the  free  passage  of  air  through  its  mass. 

It  does  not  appear  practicable,  therefore,  to  apply  venti£ttion  with  any  prospect  of 
guarding  against  the  accumulation  of  heat  in  some  portion  of  a  cargo  of  coal. 

Such  circulation  of  air  as  may  be  established  even  in  the  less  compact  portion  of  the 
cargo  is  not  likely  to  have  any  valuable  cooling  effect,  and  the  circulation,  if  there  be 
any,  must  be  very  feeble  among  the  more  closely  lying  masses  of  small  coal,  so  that 
heat,  if  developed  in  these,  will  accumulate  undisturbed.  Indeed,  its  development 
would  possibly  be  favoured  by  the  fresh  supply  of  oxygen  which  a  gradual  replacement 
of  the  air  surrounding  those  parts  would  convey,  so  that  a  period  would  be  reached 
sooner  or  later  when  the  development  of  heat  would  be  most  seriously  promoted  by 
ventilation,  some  time  before  actual  ignition  demanded  the  total  exclusion  of  fresh  air. 

The  evidence  which  has  been  submitted  to  the  Committee  on  the  subject  of.  the 
ignition  of  coal  cargoes  bears  out  generally  the  conclusion  to  which  the  above  con- 
siderations lead,  namely,  that  it  is  inadvisable  to  attempt  through  ventilation  of  cargoes 
in  coal-laden  ships. 

(Signed)  F.  A.  ABEL. 

JOHN  PERCY. 
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APPENDIX  TO  REPORT 


OF   THE 


ROYAL    COMMISSIONERS 


APPOINTED   TO   INQUIRE   INTO   THE 


SPONTANEOUS  COMBUSTION  OF  COAL  IN  SHIPS. 


APPENDIX  I. 

Correspondence  between  Board  of  Trade^  Lloyd's,  and  London  Salvage  Association. 


Board  of  Trade  to  Salvage  Association  and 
Lloyd's. 


Board  of  Trade,  Whitehall  Gardens, 


Sir, 


April  22nd,  18/4. 

I  AM  directed  by  the  Board  of  Trade  to  transmit  to 
you  for  the  information  of  jour  Association  the  accompany- 
ing copy  of  a  statement  of  inquiries,  held  under  the 
Merchant  Shipping  Act,  into  casualties  caused  by  explosion 
or  fire  to  coal- laden  vessels  in  1873. 

The  result  of  these  inquiries  is  always  the  same,  viz.,  the 
officers  are  exonerated,  the  court  recommends  better  ventila- 
tion ;  and  as  the  Board  of  Trade  have  no  reason  to  believe 
that  the  recommendations  of  the  courts  have  an^  effect  in 
inducing  owners  to  adopt  a  better  system  of  ventdation,  or 
render  underwriters  unwilling  to  insure  vessels  of  this 
description,  they  have  decided  not  to  order  inquiries  in  such 
cases  in  future. 

I  am,  &c. 
J.  A.  W.  Harper,  Esq.,       (Signed)        Thomas  Gray. 

Salvage  Association. 

Inquiries  held  in  the  year  1873  into  Casualties 
occurring  to  Vessels  through  Combustion  of  Cargo 
(Coals),  with  Svggestions  of  Courts. 


« Zeno,;' 
Fteamship. 


"Berwick," 
steamship. 


•*  Herbert 
Graham," 
barque. 


**  Minnie 

Graham," 

barque. 


Lost  in  the  Bay  of 
Biscay,  on  the  13th 
May,  throagh  explo- 
sion of  coal  gas. 


Explosion  of  coal  gas 
on  the  9  th  of  May, 
off  the  Dudgeon. 


Destroyed  by  fire  off 
Magellan  Straits. 
Spontaneous  com- 
bustion of  cargo  of 
coals. 

Destroyed  by  fire  in 
the  South  Pacific, 
through  combustion 
of  cargo  of  coals. 


Inquiry  held  at  Hull  lUh 
June ;  master  acquitted ; 
Court  suggested  the 
adoption  of  stringent 
measures  for  proper  ven- 
tilation of  coal-laden 
ships. 

Inquiry  held  at  Greenwich 
on  the  26th  Septem- 
ber i  master  exonerated ; 
means  recommended  for 
ventilating  holds  of  coal- 
laden  vessels. 

Inquiry  held  at  Newport 
(Mon.) ;  master  exone- 
rated ;  means  of  ventila- 
tion suggested. 

Inquiry  held  at  New- 
port; master  exonerated; 
means     of      ventilation 


A  similar  letter  was  addressed  by  the  Board  of  Trade  to 
the  Secretary  of  Lloyds'. 


Salvage  Association  to  Board  of  Trade. 

16,  Comhill, 
Sir,  April  23rd,  1874. 

I  BEG  to  acknowledge  the  receipt  of  your  letter  of 
the  22nd  instant,  in  which  you  desire  me  to  inform  the 
Committee  that  the  result  of  inouiries  into  casualties 
caused  by  explosion  or  fire  in  coal-laden  vessels  held  bv  the 
Board  of  Trade  is  invariably  the  same,  viz.,  that  the  officers 
of  the  ships  are  exonerated,  that  the  Court  recommends 
better  ventilation ;  and  as  the  Board  of  Trade  have  no 
reason  to  believe  that  the  recomnxendations  of  the  Courts 
have  any  effect  in  inducing  owners  to  adopt  a  better 
system  of  ventilation,  or  render  underwriters  unwilling  to 
insure  vessels  of  this  description,  the  Board  of  Trade  have 
decided  not  to  order  inquiries  in  such  cases  in  future. 

The  Committee  will,  no  doubt,  order  me  to  circulate 
notice  of  the  resolution  of  the  Board  of  Trade  and  the 
reasons  of  it,  as  widelv  as  possible.  But,  before  any  steps 
are  taken  with  that  object,  will  you  allow  me  to  ask  you  if 
the  matter  will  not  admit  of  a  representation  of  the  views  of 
the  Board  of  Trade,  something  as  follow : 

(L)  That,  as  the  Courts  appointed  by  the  Board  of 
Trade  and  their  assessors  acquit  the  officers  of 
the  ships  of  all  blame  for  explosions,  with  which 
the  officers  have  nothing  to  do,  but  abstain  from 
finding  that  the  vessels  wherein  such  explosions 
occur  through  the  absence  of  proper  ventilation 
are  unseaworthy,  the  Board  or  Trade  have  come 
to  a  resolution  to  hold  no  more  such  inquiries. 
(IL)  That  they  are  confirmed  in  this  resolution  not  to 
hold  inquiries  because  the  owners  of  these  ships 
are  determined  that  their  ships  shall  continue  to 
go  to  sea  in  the  unseaworthy  condition,  which  the 
Board  of  Trade  inquiries  apparently  ought  to 
have  found  them  to  be  in. 
(in.)  Because  underwriters,  who,  at  the  time  when  risks 
are  taken  on  these  ships  are  altogether  without 
means  of  ascertaining  whether  or  not  the  ships 
are  unseaworthy  in  the  particular  matter  of  due 
ventilation,  continue  to  take  risks. 
I  am,  &c. 
(Signed)    J.  A.  W.  Harper, 
The  Assistant  Secretary,  Secretary. 

Marine  Department, 
Board  of  Trade. 


86814. 


Board  of  Trade  to  Lloyd's. 

Board  of  Trade,  Whitehall  Gardens, 
Sir,  September  29th,  1874. 

I  AM  directed  by  the  Board  of  Trade  to  request  you 
to  be  so  good  as  to  move  the  Committee  of  Lloyd's  Jfco  cause         j 
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a  table  to  be  prepared  for  the  Board  of  Trade  of  sucb  coal- 
laden  vessels  as  have  been  reported  to  them  as  lost  or 
damaged  through  the  spontaneous  combustion  of  their 
cargo  dWng  the  twelve  months  ending  30th  June  last. 

I  am  to  requestj^hat  as  far  as  possible  the  table  should  state 
the  name,  port,  and  tonnage  of  each  vessel,  her  voyage,  and 
whether  steam  or  sailing,  the  date,  place,  and  resijit  of  ex- 
plosion, the  number  of  Uves  lost,  and  whether  the  cargo  was 
ventikted  or  not. 

I  am,  &c. 
(Signed)    Henry  G.  Calcrapt. 
The  Secretary,  Lloyd's. 


Looking  therefore  to  the  uniform  result  of  the  inquiries 
in  th«se  cases,  the  Board  of  Trade,  before  resuming  them, 
woul'l  be  glad  to  be  informed  what  is  the  particular  advan- 
tage which  the  Committee  think  is  to  be  derived  from 
them. 

I  am,  &c. 
(Signed)        Thomas  Gray. 
The  Secretary,  Lloyd's. 


Lloyd's  to  Board  of  Trade.. 


Sir, 


Lloyd's,  E.G.,  October  I4th,  1874. 
I  AM  directed  by  the  Committee  of  Lloyd's  in  reply 
to  your  letter  of  the  29th  September  to  forward  to  you  the 
enclosed  two  copies  of  the  return  of  casualties  to  coal-laden 
vessels  by  &re,  prepared  by  the  Committee  so  far  as  it  lies 
within  their  power  to  ascertain  the  losses  or  damages 
requested  in  your  communication.* 
I  am,  &c. 
(Signed)    Henry  M.  Hozibr, 
The  Assistant  Secretary,  Secretary. 

Af  arine  Department,  Board  of  Trade. 


Lloyd's  to  Board  of  Trade. 

Sir,  Lloyd's,  November  6th,  1874. 

With  reference  to  my  letter  of  the  14th  October 
enclosing  a  return  of  coal-laden  vessels  rep4)rted  in  Lloyd's 
list  as  lost  or  damaged  through  fire  during  the  twelve 
months  ending  30th  June  1874,  I  beg  to  enclose  you 
a  supplementary  return  showing  the  coal-laden  vessels 
reported  in  Lloyd's  List  as  lost  or  damaged  through  fire 
from  1st  July  to  31st  October  1874. 

I  am,  &c. 
(Signed)    Henry  M.  Hozier, 
The  Assistant  Secretary,  Secretary. 

Marine  Department,  Board  of  Trade,  S.W. 

P.S. — I  also  enclose  a  list  of  coal-laden  vessels  posted  as 
missing  from  1st  July  to  31st  October  1874. 


Lloyd's  to  Board  of  Trade. 

Sir,  Lloyd's,  November  7th,  1874. 

I  AM  directed  by  the  Committee  of  Lloyd's  to  inform 
you  that  the  Committee  have  learned  with  regret  that  the 
Board  of  Trade  has  abandoned  holding  inquiries  in  the  case 
of  fire  to  coal-laden  ships.  By  the  return  of  coal-laden 
ships  to  which  casualties  are  reported  to  have  occurred 
according  to  Lloyd's  List  that  I  sent  to  you  in  my  letter  of 
yesterdav's  date,  you  will  perceive  that  of  late  there  appear 
to  have  Deen  a  great  number  of  such  casualties,  and  I  am 
directed  to  draw  your  attention  to  this  fact  with  the  hope 
that  you  may  be  able  to  move  the  President  of  the  Board  of 
Trade  to  allow  some  inquiry  to  be  made  into  the  circum- 
stances connected  with  the  casualties  by  fire  to  coal-laden 
ships. 

I  am,  &c. 
(Signed)        Henry  M.  Hozier, 
The  Assistant  Secretary,  Secretary, 

Marine  Department,  Board  of  Trade. 


Lloyd's  to  Board  of  Trade. 

Lloyd's, 
Sir,  December  3rd,  1874. 

I  AM  directed  by  the  Committee  of  Lloyd's  to 
acknowledge  the  receipt  of  your  letter  of  the  Ist  December, 
and  in  reply  to  inform  you  that  several  causes  of  the 
frequent  occurrence  of  fires  of  late  in  coal-laden  ships  have 
been  suggested,  such  as  the  excess  of  ventilation,  the  short 
time  that  is  allowed  between  the  extraction  of  the  coal  from 
the  pit,  and  its  stowage  on  board  ship,  the  increasing  in- 
feriority of  coal,  and  consequent  more  freouent  prevalence 
of  iron  pyrites,  and  that  idl  these  and  other  causes  have 
been  supposed  to  lead  to  the  great  risk  of  loss  of  life  which 
is  involved  in  the  combustion  or  abandonment  of  coal-laden 
vessels.  Under  these  circumstances  it  appears  to  the  Com- 
mittee that  the  object  of  the  inquiry  should  be  to  illustrate 
facts,  and  to  publish  them  for  the  information  of  the 
general  public,  with  a  view  to  the  prevention*  of  the  great 
risk  of  loss  of  life  which  now  appears  to  be  involved' in  the 
coal  trade,  and  which,  according  to  the  tables  which  I 
lately  forwarded  for  your  perusid,  appears  to  be  seriously 
on  the  increase. 

I  am,  &c. 
(Signed)        Henry  M.  Hozier, 
Secretary. 
The  Assistant-Secretary, 
Marine  Department,  Board  of  Trade,  S.W. 


Board  of  Trade  to  Lloyd's. 

Board  of  Trade,  Whitehall  Gardens, 
Sir,  December  1st,  1874. 

With  reference  to  your  letter  of  the  7th  instant, 
calling  attention  to  the  necessity  for  making  inquiry  into 
the  circumstances  connected  with  the  casualties  oy  fire  to 
coal-laden  ships,  I  am  directed  by  the  Board  of  Trade  to 
state  that  in  the  year  1873  official  inquiries  were  held  into 
the  cases  of  the  steamers  "  Zeno  "  and  "  Berwick,"  and  the 
barques  "  Herbert  Graham  "  and  "  Minnie  Graham  "  which 
had  been  lost  through  combustion  of  the  cargo  of  coals. 

In  each  of  these  cases  the  master  was  acquitted,  and  the 
Court  suggested  that  means  should  be  adopted  for  the 
proper  ventilation  of  coal-laden  vessels. 


*  The  Beturns  enclosed  in  this  and  the  subsequent  letter  will  be  found 
in  an  «ztended  form,  Appendix  V.,  page  101. 


Salvage  Association  to  Board  of  Trade. 

16,  Comhill,  E.C. 
Sir,  December  21  st,  1874. 

On  Tuesday  last  I  laid  before  the  Committee  of  this 
Association  a  letter  addressed  to  the  Conunittee  by  Sir 
John  Pirie  &  Co.,  extensive  coal  shippers  on  the  subject  of 
coal  combustion  in  ships. 

The  Committee  consider  that  letter  and  the  whole  subject 
so  important  that  they  have  desired  me  to  transmit  the 
letter  to  you,  and  to  express  their  hope  that  the  suggestions 
of  Sir  John  Pirie  &  Co.  will  receive  the  very  carehil  atten- 
tion of  Her  Majesty's  Government. 

The  Committee  are  sensible  that  the  subject  is  one  of 
singular  difficulty  and  extreme  obscurity;  but  a  commissioD 
of  inquiry,  composed  of  scientific  and  practical  men,  might 
possibly  discover  the  causes  of  active  combustion  of  coal  in 
ships,  and  so  arrive  at  some  practical  remedy. 

I  am,  &c. 
(Signed)        J.  A.  W.  Harper, 
The  Assistant  Secretary,  Secretary. 

Marine  Department,  Board  of  Trade. 


London, 
Gentlemen,  December  11th,  18/4. 

Being  largely  interested  in  the  trade,  we  beg  to  call 
your  attention  to  the  unusual  number  of  instances  lately 
reported  (as  per  list  herewith)  of  spontaneous  combustion 
of  coal  laden  on  board  vessels  on  their  way  to  distant 
ports. 

It  is  of  the  greatest  importance  to  all  concerned  that — 

1.  The  cause  of  such  ignitions  shall  be  investigated. 

2.  The  best  means  be  asoertained  for  preventing  them, 

when  possible,  by  ventilation  or  otherwise. 

3.  Steps  betaken  to  discover  the  best  mode  of  extinguish- 

ing fire  when  it  does  occur  on  board  ship. 
We  take  the  liberty,  therefore,  of  proposing  that  the 
Board  of  Trade  be  requested  by  you  to  undertake  such  an 
investigation,  appointing  qualified  scientific  experts  to  cany 
out  a  morough  inquiry. 

The  present  plan  of  using  water  or  scuttling  ships  (when 
practicable)  appears  to  us  a  most  wanton  and  destructive 
mode  of  proceeding,  and  surely  some  apparatus  may  he 
applied  so  as  to  extinguish  fire  by  carbonic  acid  gas,  where 
the  hatches  can  be  battened  down. 

We  are,  &c. 
(Signed)        Jno.  Pirie  &  Co. 
The  Salvage  Assodation, 
16,  Comhill,  E.C. 
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Board  of  Trade  to  S]sgrbtary«  Lloyd's. 

Board  of  Trade,  Whitehall  Gardens, 
Sir,  December  2Srd,  1874. 

I  AM  directed  by  the  Board  of  Trade  to  acknow- 
ledge the  receipt  of  your  letter  of  the  3rd  instant,  in  which 
you  state  that  various  causes  have  been  suggested  to 
account  for  the  jfrequent  fires  on  board  coal-laden  vessels, 
and  that  the  Conunittee  of  Lloyd's  think  that  the  object  of 
inquiries  to  be  in  future  held  by  order  of  the  Board  of 
Trade  should  be  to  illustrate  facts,  and  to  publish  them  for 
the  information  of  the  general  public,  with  a  view  to  the 
prevention  of  the  great  risk  of  loss  of  life  which  now 
appears  to  be  involved  in  the  coal  trade. 

In  reply  I  am  to  request  that  you  will  state  to  the  Com- 
mittee of  Lloyd's  that  the  Board  of  Trade  have  made  many 
inquiries  into  cases  of  fire  and  explosion  on  board  ooal- 
laden  vessels,  and  these  inquiries  have  shown  that  the 
various  causes  enumerated  in  your  letter  are  fruitful  of 
great  risk  of  loss  of  life  on  board  coal-laden  vessels. 
Copies  of  the  reports  of  the  three  last'  inquiries  are 
enclosed. 

What  remains  to  be  done  is  to  take  warning  by  the  facts 
proved  at  these  inquiries,  and  to  take  such  steps  as  may 
render  coal-laden  ships  safe  by  better  ventilation,  by  pro- 
viding means  for  stiflmg  flames,  and  by  caution  as  to  the 
description  of  coals  shipped  and  their  condition  when 
shipped,  and  this  involves  pnmarily  the  interests  and 
responsibility  of  owners  and  underwriters. 

Some  serious  steps  should  be  taken  by  those  who  own, 
manage,  and  insure  these  ships  and  their  cargoes,  and 
what  the  Board  can  properly  do  to  assist  such  endeavours 
shall  not  be  left  undone. 

They,  however,  are  unable  to  see  any  use  in  holding 
inquiries  which  seem  to  lead  to  no  practical  result,  and 
they  rather  wait  to  see  that  their  report  should  receive 
some  consideration  and  attention  than  propose  to  them- 
selves a  fruitless  continuance  of  disregarded  information. 

The  Board  of  Trade,  however,  will  not  fail  to  insure  full 
investigation  of  any  special  cases  brought  to  their  notice 
likely  to  bring  out  any  further  facts. 

I  am  to  hdd  that  the  Board  of  Trade  learn  that  the 
Board  of  Underwriters  in  Boston  have  had  their  attention 
directed  to  the  subject,  and  intend  to  frame  rules  showing 
under  what  conditions  they  are  prepared  for  the  future  to 
undertake  risks  on  coal-laaen  vessels. 

I  am,  &c. 
(Signed)        Thomas  Gray. 
The  Secretaiy,  Lloyd's. 


Board  op  Tradb  to  Salvage  Association. 

Board  of  Trade,  Whitehall  Gardens, 
Sir,  December  Slst,  1874. 

I  AM  directed  by  the  Board  of  Trade  to  acknowledge 
the  receipt  of  your  letter  of  the  21st  instant  and  its  inclosure 
firom  Sir  John  Pirie  &  Co.,  suggesting,  that  a  commission  of 
inquiry  should  be  instituted  into  the  causes  of  spontaneous 
combustion  on  board  coal-laden  ships. 

AVith  reference  thereto  I  am  to  inclose  a  copy  of  a  recent 
letter  (23rd  December  1874— M.  16285)  from  this  Board 
to  the  Committed  for  managing  the  affairs  of  Lloyd's  on 
the  same  subject. 

The  Board  of  Trade  will  be  glad  to  hear  what 
action  has  been  taken  by  owners  and  underwriters  in 
consequence  of  the  numerous  reports  after  the  official 
inquiries  already  instituted  by  this  Board,  what  steps, 
if  any,  have  been  taken'  by  shipowners,  shippers,  and 
underwriters  themselves  to  ascertain  the  causes  of  explo- 
sions on  board  coal-laden  ships,  or  to  ensure  the  proper 
stowing  and  ventilating  of  coal  cargoes  on  board  ship,  and, 
further,  whether  there  is  anv  guarantee  that  if  the  Board 
of  Trade  takes  any  steps  in  the  direction  indicated  in  your 
letter  either  by  re-opening  inquiries  in  the  case  of  casualties 
to  coal-laden  ships,  or  otherwise,  the  result  will  receive 
attention  or  consideration  on  the  part  of  underwriters, 
shippers,  and  shipowners. 

I  am,  &c. 
(Signed)        Thomas  Gray. 

J.  A.  W.  Harper,  Esq. 


Salvage  Association  to  Board  op  Tradb. 
Coahladen  Ships. 

16,  ComhiU,  B.C. 
Sir,  January  Ist,  1875. 

r  AM  desired  by  the  Committee  of  this  Association 
to  aoknowtedge  with  their  thanks  receipt  of  your  letter  of 


December  SIst,  1874,  enclosing  a  copy  of  a  letter  from  you 
to  the  Committee  of  Lloyd's  dated  23rd  December  1874, 
M.  16285. 

In  reply  to  your  lettcar  to  this  Conunittee,  the  Committee 
consider  that  there  is  in  their  letter  on  the  subject  and  in 
the  accompanying  letter  from  Messrs.  John  Fine  &  Co., 
extensive  coal  shippers,  some  guarantee  that  if  the  Board 
of  Trade  should  think  proper  to  take  any  steps  in  the 
direction  indicated  in  a  letter  of  the  Committee,  that  is,  in 
the  direction  of  a  combined,  scientific  and  practical,  inquiry, 
the  result  of  that  inquiry  will  receive  attention  and  con- 
sideration on  the  part  of  underwriters,  shippers  and 
shipowners. 

With  respect  to  your  letter  to  Lloyd's  Conunittee,  they 
desire  me  to  observe  that  the  Committee  were  not  aware 
that  any  inquiries,  that  is  inquiries  of  the  nature  suggested 
by  this  Committee,  viz.,  by  scientific  and  practical  men 
combined  directed  especially  to  the  subject  of  the  real 
bauses  of  combustion  of  coals  in  ships,  and  possibly  the 
means  of  avoiding  them,  had  ever,  up  to  the  date  of  their 
letter,  been  held. 

The  Committee  need  not  point  out  to  you  that  an 
ordinary  inquiry,  conducted  perhaps  by  a  justice  of  the 
peace  and  two  assessors,  whose  principal,  if  not  exclusive 
function,  and  principal  if  not  exclusive  qualification  for 
the  office,  are  their  knowledge  of  ships  and  navigation,  is 
not  an  inquiry  calculated  to  elucidate  a  subject  so  difficult 
and  so  obscure  in  itself,  and  rendered  further  obscure  by 
thegreat  conflict  of  opinion. 

Tne  Committee  presume  that  these  are  not  the  inquiries 
which  you  allude  to  as  having  led  to  no  practical  result. 

The  Committee  are  afraid  that  the  facts  which  you 
mention  as  having  been  proved  at  such  inquiries  are 
generally  considered  as  only  discussed,  and  the  real  facts 
reniain  too  uncertain  for  it  to  be  possible  that  the  Com- 
mittee should  hope  they  will  constitute  the  warning  you 
desire. 

If  an  investigation  were  held  such  as  the  Committee 
venture  to  suggest,  one  by  men  of  high  scientific  attain- 
ments, and  especially  scientific  acquaintance  with  coal  in  its 
nature  and  in  all  its  applications  of  whom  the  name  of 
more  than  one  will  immediately  suggest  itself  to  you, 
combined  with  persons  practicallv  acquainted  with  coals 
in  the  pit  and  in  the  ship's  hold,  the  result,  might  be  to  fix 
with  a  certainty,  absolute  or  qualified,  what  the  causes  of 
this  dangerous  combustion  of  coals  in  ships  are,  and  then 
thifl  great  advantage  would  be  gained  that  the  responsi- 
bilities would  be  fixed  upon  the  proper  person,  and  the 
dear  knowledge  of  those  responsibilities  would  be  likely 
to  operate  to  cure  the  mischief. 

With  respect  to  the  projected  combination  of  under- 
writers in  Boston,  to  model  their  conditions  of  insurance  to 
the  dangers  of  combustion,  the  Committee  be^  to  observe 
that  underwriters  are  neither  coal  owners  nor  shipowners,  and 
are  very  likely  to  be  wholly  unversed  in  subjects  such  as  that 
of  the  combustion  of  coals,  and  that  it  is  not  improbable 
that  the  underwriters  in  Boston  may  be  found  to  jump  at 
conclusions  which  a  more  thorough  knowledge  of  the 
subject  might  discover  to  be  entirely  a  mistake.  And  on 
the  whole  subject  of  the  intervention  of  underwriters,  the 
Committee  beg  to  point  out  that  such  a  remedy  is  very 
much  too  circuitous,  indirect,  and  uncertain  to  be  worth 
considering  on  such  a  critical  question  as  the  combustion 
of  coal  in  ships;  and  further  that  a  combination  of  the 
comparatively  few  underwriting  companies  existing  in 
Boston  is  probably  an  easy  thing.  In  the  underwriting 
community  of  London  and  especially  Liverpool,  a  very 
difficult,  if  not  an  utterly  impracticable  one. 

And  as  to  merchants  and  shipowners  providing  a  remedy 
the  Committee  beg  to  point  out  again  that  at  present  the 
facts  are  not  ascertained  with  sufficient  certainty  and  with 
sufficient  authority  to  justify  any  expectation  of  an  effectual 
remedy  in  those  quarters. 

I  am,  &c. 
(Signed)        J.  A.  W.  Harper, 
The  Assistant  Secretary,  Secretary. 

Marine  Department, 
Board  of  Trade. 


Sir, 


Board  of  Trade  to  Sbcrbtary  Lloyd's. 
Casualties. 

Board  of  Trade,  Whitehall  Gardens, 

January  14th,  1875. 
With  reference  to  previous  correspondence  upon 
the  subject  of  inquiries  into  cases  of  casualty  by  fire  to 
coal-laden  vessels,  I  am  directed  by  the  Board  of  Trade  to 
state  that  the  Salvage  Association,  who  have  also  com- 
municated with  this  Board  upon  the  subject,  have  suggested 
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that  inquiries  should  be  held  into  such  cases  b^  scientific 
and  practical  men  combined,  and  directed  especially  to  the 
subject  of  the  real  causes  of  combustion  of  coids  in  shipping, 
and  possibly  the  means  of  avoiding  them. 

This  AugjB^ests  the  appointment  of  a  Scientific  Commis* 
sion,  and  the  Board  of  I'rade  would  be  glad  to  learn  whether 
this  arrangement  would  meet  the  views  of  your  Committer, 

I  am,  &c. 
(Signed)        Henry  G,  Calcraft. 
The  Secretary,  IJoyd's. 


Lloyd's  to  Board  op  Trade. 

Sir,  Lloyd's,  January  20th,  1875. 

I  AM  directed  by  the  Committee*  of  Lloyd's  to 
acknowledge  the  receipt  of  your  letter  of  the  14th  Januuy, 
and  to  inform  you  that  the  Committee  consider  that  an 
inauiry  should  be  held  into  cases  of  casualty  by  fire  to  coal- 
laden  vessels  by  scientific  and  practical  men  combined. 

I  am,  &c. 
(Signed)        Henry  M.  Hozibr, 

Secretaiy. 


APPENDIX  II. 

Statutobt  Inquibies  held  by  Boabd  of  Tbade^  and  Beports  of  other  Cases  received  fi-om  that 

Department. 

Bepobts  of  Statutory  Inquiries  held  under  the  Board  op  Trade  into  cases  of  Spontaneous  Ck>MBusTiON 

in  Coal-laden  Vessels,  from  1868  to  1874,  inclusive. 


«  CATTOFIELD"  Barque,  of  Aberdeen,  of  450  tons 
register. 

Port  Elizabeth, 

17th  September  1868. 
Inquiry  into  the  circumstances  connected  wtth  the  loss  of 
the  barque  "  Cattofield,"  destroyed  by  fire  near  the  island 
of  Tristan  d'Acunha,  and  abandoned  on  the  25th  August 
1868. 

Appeared  "William  Robertson,  who,  being  duly  sworn, 
deposes : — 

I  was  chief  officer  of  the  barque  "Cattofield,'*  bound 
from  Leith  to  Penang,  laden  with  coals.  We  sailed  from 
Leith  on  the  22nd  June  last.  Everything  went  on  right 
until  the  24th  August,  when  just  after  dinner  we  observed 
smoke  coming  out  of  the  after  cabin,  which  I  reported  to 
the  captain,  who  said  he  could  hardly  believe  such,  and  that 
I  must  go  and  examine.  1  did  so,  and  found  the  smoke 
ascending  through  the  affcer  hatch.  I  took  the  hatch  off, 
and  found  the  coals  very  heated.  I  reported  such  to  the 
captain,  who  examined  it  himself.  The  captain  held  a 
consultation  as  to  what  was  best  to  be  done,  and  all  were 
of  opinion  there  was  ho  immediate  danger,  and  so  we 
secured  all  the  hatches  and  bore  away  for  the  nearest  land, 
which  was  Tristan  d'Acunha.  By  4  or  5  o'clock  that  same 
night  the  smoke  increased  so  much  as  to  prevent  the  men 
going  down  the  forecastle.  We  made  preparations  to  leave 
the  ship  in  the  event  of  the  fire  breaking  out  before  morn- 
ing. Early  the  next  morning  an  explosion  took  place, 
blowing  off  the  fore  hatches,  previous  to  which  the  decks 
had  become  so  hot  as  to  melt  the  pitch.  About  two  hours 
afterwards  another  explosion  took  place,  blowing  off  the 
lazarette  hatches.  In  the  cabin  the  smoke  now  became  so 
dense  that  we  were  unable  to  go  below.  The  vessel  was 
still  sailing  towards  the  island,  but  no  land  visible  from 
the  masthead.  We  then  put  some  clothing  in  the  longboat 
and  some  bread  and  water,  ready  to  leave  at  a  moment's 
notice.  W^e  did  not  try  to  extinguish  the  fire  by  pouring 
water  down,  because  the  smoke  was  issuing  so  dense  that 
we  could  not  reach  the  hatches.  At  10  a.m.  that  morning, 
the  25th^  we  sighted  a  vessel  and  made  signals  of  distress 
and  steered  towards  her,  and  she  bore  down  to  us  and 
lowered  a  boat  and  sent  us  assistance.  We  put  some 
more  clothing  in  that  boat,  lowered  our  own,  and  some  of 
the  crew  left  the  ship.  The  captain,  the  carpenter,  myself, 
and  one  or  two  others  remained  on  board  our  vessel ;  but 
the  heat' and  smoke  became  so  bad  that  we  were  compelled 
to  abandon  the  vessel,  and  just  as  we  were  leaving  another 
explosion  took  place,  blowing  off  the  main  hatches,  the 
captain  being  the  last  man  to  leave  the  ship.  It  was  the 
*'  Glenlyon,"  bound  to  Bombay,  that  rendered  us  assist- 
ance. The  carpenter  scuttled  the  vessel  before  leavins  her. 
We  all  went  on  board  the  "Glenlyon"  and  sailed  her 
course,  and  on  the  10th  we  were  put  on  board  the  barque 
*'  Aletheia  "  off  Cape  St.  Francis,  and  landed  in  Algoa  Bay 
on  the  13th  instant.  The  vessel  was  still  visible  when  we 
abandoned  her,  but  dense  smoke  issuing  from  all  parts. 
Our  hatches  were  properly  battened  down  fore  and  aft. 
I  considered  the  fire  had  gained  too  much  hold  of  the  cargo 
when  we  first  discovered  it  to  enable  us  to  extinguish  it  by 
pouring  water  on  it.  The  cargo  seemed  to  be  generally  on 
fire.  The  ship  was  not  supplied  with  a  fire  engine.  I  was 
not  present  when  the  cargo  was  shipped.  The  ship  had 
not  strained  at  all^  The  object  of  scuttling  the  ship  was  to 
prevent  collisions  with  other  vessels.  8he  was  scuttled 
from  the  outside. 


Cross-examined. 

I  first  discovered  the  smoke  issuing  firom  the  after  cabin, 
and  the  fore  hatch  blew  off  first.  I  thought  the  whole 
cargo  was  on  fire  and  so  general  that  we  did  not  know 
where  to  commence  throwing  water  down.  No  one  could 
have  worked  in  the  hold,  from  the  dense  heat,  smoke,  and 
sulphur  that  arose.  We  battened  the  hatches  down  with  a 
view  of  smothering  the  fire  by  preventing  access  of  the  air. 
I  should  think  we  were  250  iniles  from  land.  I  have  never 
heard  of  coal  fires  being  extinguished.  We  found  it 
impossible  to  remain  any  longer  on  board.  We  transfened 
some  of  the  clothing  we  had  placed  in  our  longboat  to  that 
ofthe"Glenlyon." 

William  Robertson, 

Chief  Officer. 
Before  us,  the  18th  September  1868^ 
John  Campbell,  R.M., 
F.  S.  Read,  Assessor. 


Henry  John  Bastard,  duly  sworn,  deposes : 

I  was  second  officer  on  board  the  barque  '*  Cattofield," 
and  remember  the  chief  officer  reporting  smoke  was  issuing 
fiom  the  after  cabin.  I  went  with  him  to  examine  it,  when 
we  found  smoke  coming  up  the  main  and  after  hatches. 
We  took  the  main  hatch  off,  examined  the  coals,  which  we 
found  very  hot,  and  smoke  coming  up  the  ventilators 
through  the  main  hatchway.  We  thereupon  battened  the 
hatches  down  fore  and  aft,  and  steered  for  the  island 
Tristan  d'Acunha.  About  8  o'clock  that  same  night  the 
crew  came  aft  and  reported  the  smoke  to  be  so  dense  that 
thev  could  not  stop  in  the  forecastle.  We  got  the  longboat 
ready  for  launching  and  put  some  water  and  provisions  in  it 
in  case  the  fire  should  break  out  and  be  compelled  to 
abandon  the  vessel.  An  explosion  took  place  the  following 
morning,  blowing  off  the  fore  hatches.  The  decks  had 
become  very  hot.  Some  time  after  another  explosion  took 
place,  blowing  off  the  lazarette  hatches  in  the  cabin.  The 
smoke  increased,  but  no  flames  issued.  We  sighted  a  sail, 
which  bore  down  to  us  and  sent  us  assistance.  The  smoke 
and  heat  had  increased  so  much  that  we  could  remain  no 
longer  on  board,  and  we  all  left  the  ship  and  went  on  board 
the  other  vessel,  being  the  "Glenlyon."  Before  leaving 
our  vessel  the  carpenter  scuttled  her.  An  explosion  blew 
off  the  main  hatch  just  as  we  were  leaving  her.  On  first 
discovering  the  fire  we  had  no  hopes  of  extinguishing  it. 
I  saw  the  cargo  shipped.  The  coals  were  perfectly  dry, 
the  hatches  were  properly  battened  down,  and  the  ship  was 
tight.  From  what  I  could  judge  the  fire  seemed  to  be 
general. 

Henry  John  Bastard. 

Before  us,  this  18th  September  1868, 
JoH>f  Campbell,  R.M., 
F.  S.  Read,  Assessor. 


John  Masson,  duly  sworn,  deposes : 

I  was  carpenter  of  the  barque  "  Cattofield,"  and  remem- 
bered when  the  vessel  was  first  discovered  on  fire,  on  the 
24th  August.  I  examined  the  coals,  and  found  them  very 
heated ;  smoke  was  issuing  from  them.  We  battened  down 
the  hatches.  The  smoke  increased  to  such  an  extent  that 
the  men  could  not  remain  in  the  forecastle.  The  following 
morning,  between  5  and  6  o'clock,  an  explosion  took  place, 
blowing  off  the  fore  hatch.  Some  time  after  another  took 
place>  blowing  off  the  lazarette  hatches.    Hie  smoke  and 
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heat  had  so  much  increased  that  we  could  not  go  below. 
During  the  day  we  sighted  a  vessel,  and  sent  us  assistance 
on  board.  The  smoke  had  become  so  dense  and  the  heat 
so  great  that  we  could  no  longer  remain  on  board,  and  we 
abandoned  the  vessel  and  went  on  board  the  other,  which 
proved  to  be  the  "  Glenlyon."  Just  as  we  were  leaving  the 
ship  another  explosion  took  place,  blowing  o£P  the  main 
hatch.  After  we  got  into  the  boat  I  scuttled  the  vessel  by 
cutting  a  hole  with  an  adze  at  midships,  just  above  the 
copper  line.  We  then  sailed  in  the  "  Gflenlyon."  I  think 
it  was  then  about  3  o'clock  in  the  afternoon.  I  saw  the 
vessel  about  5  o'clock.  There  was  smoke  issuing  from  all 
parts,  but  no  flames  were  visible.  The  ship  made  no  water  j 
she  was  quite  tight.    I  did  not  see  the  cargo  shipped. 

John  Masson^ 

Carpenter. 
Before  us,  this  18th  September  1868, 
John  Campbkll,  R.M., 
F.  S.  Read,  Assessor. 


Statement  of  Samuel  £.  Janb,  late  master  of  the  barque 
"  Cattofield,"  of  450  tons,  burnt  at  sea. 

On  the  24th  June  1868 1  sailed  in  command  of  the  barque 
"  Cattofield,"  of  Aberdeen,  from  Leith,  laden  with  a  cargo 
of  coals  at  that  port,  and  bound  for  Penang.  On  the  fol- 
lowing day,  25th  June,  anchored  in  Aberdeen  Bay  to  land 
a  sick  man.  At  9  p.m.  of  same  day  got  under  weigh  and 
proceeded  on  the  voyage. 

Nothing  of  import  occurred  until  the  24th  August,  when 
the  ship  had  reached  the  latitude  of  34°  24'  S.,  longitude 
15°  4(y  W. 

About  1  p.m.  on  that  day  smoke  was  observed  issuing 
from  the  after  cabins.  I  immediately  examined  the  hold, 
and  found  smoke  ascending  up  through  the  coals  and  ven- 
tilators, and  the  heat  very  great  a  little  below  the  surface. 
The  coals  had  evidently  ignited.  I  then  had  all  the  hatches 
closed  down  to  prevent  flame  from  bursting  out,  and  bore 
away  for  the  islands  of  Tristan  d'Acunha,  distant 'about 
250  miles  in  S.S.E.  direction. 

At  9  p.m.  the  smoke  became  so  dense  it  was  impossible 
to  remain  below,  the  fire  increasing  rapidly  ana  smoke 
issuing  from  every  aperture.  Fearing  it  would  be  impos- 
sible to  reach  the  islands,  at  midnight  got  the  boats  ready 
for  launching,  placing  a  little  provisions  and  water  in  each, 
in  order  to  leave  the  ship  at  any  moment,  should  the  flames 
break  out. 

At  daylight  on  the  25th,  nothing  was  visible  from  the 
mastheads ;  we  continued  running  towards  the  islands,  the 
wind  blowing  strong  from  the  N.E.  with  a  rough  sea. 
About  this  time  an  explosion  took  place,  blowing  off  the 
forward  hatch. 

About  9  a.m.  a  sail  was  descried  ahead  from  the  main  top- 
gallant yard.  I  immediately  steered  for  her  with  distress 
signals  flying,  and  about  noon  we  were  near  enough  to 
exchange  signals.  She  proved  to  be  the  ship  "  Glenlyon," 
of  Quebec,  from  Liverpool,  bound  to  Bombay,  commanded 
by  Captain  Mclntyre,  who  on  learning  our  condition  at 
once  hove  to,  and  sent  a  boat  alongside  to  render  us  any 
assistance  needed. 

The  wind  freshening  and  the  sea  rising,  no  time  was  to 
be  lost  in  leaving  the  burning  ship,  it  being  now  utterly 
impossible  to  get  below. 

We  then  launched  the  boats,  and  putting  what  clothing 
could  be  got  into  them,  abandonea  the  iU-fated  "  Catto- 
field "  about  3  p.m.  on  the  25th  August  last,  scuttling  her 
before  doing  so. 

Previously  to  the  last  boat  leaving  the  ship  another  ex- 
plosion took  place,  bloi^nng  off  the  main  hatches.  The 
smoke  rushed  up  in  clouds.  I  immediatelv  jumped  into 
the  boat  and  shoved  off.  We  were  very  kinaly  received  by 
Captain  Mclntyre,  of  the  "  Glenlyon,"  and  everjr  attention 
was  paid  to  our  comfort  while  on  board  his  ship.  When 
the  "Cattofield"  was  last  seen,  smoke  was  pouring  in 
volumes  from  every  hatchway  and  skylights,  and  she  could 
not  possibly  last  for  many  hours. 

And  I  must  here  express  my  gratitude  to  Captain  Mc- 
lntyre, who,  under  Providence,  was  the  means  of  rescuing 
us  from  the  horrors  of  a  burning  ship. 

We  remained  on  board  the  "  Glenlyon"  until  the  10th 
September,  when  a  part  of  the  crew  were  transferred  to  the 
" Aletheia,"  bound  for  this  port;  the  weather  becoming 
bad,  the  remainder  of  the  crew  remained  on  board  the 
"  Glenlyon  "  until  the  following  morning,  when  they  were 
all  transferred  to  the  "  Aletheia,"  and  were  safely  landed 
here  on  Monday  the  14th  instant,  all  in  good  health,  viz., 
myself  and  15  men. 

I  cannot  let  the  opportunity  pass  without  thanking 
Captain  Daniels,  of  the  "  Aletheia,"  on  behalf  of  myself 
ana  crew,  for  the  promptness  with  which  he  consented  to 
receive  us  on  boaid  his  ship  (already  full  with  passengers). 


and  the  trouble  taken  by  him  and  uniform  kindness  evinced 
towards  us  while  on  bowd. 

S.  £.  Jane, 
Port  Elizabeth,  late  Master  of  the  "  Cattofield." 

17th  September  1868. 

Judgment  of  the  Court. 
The  Court  is  of  opinion  that  the  abandonment  of  the 
barque  "  Cattofield"  was  not  caused  by  the  wrongful  act 
or  default  of  the  captain,  but  the  cause  of  her  loss  was 
spontaneous  ignitibn  of  her  cargo  of  coals. 

John  Campbell,  Resident  Magistrate 
F.  S.  Rbad,  Assessor. 


"  PERSIA,"  *  of  Glasgow,  a  wooden  ship  of  1,289  ions 
register,  four  years  old,  classed  A  1  for  seven  years. 

The  Mauritius  Marine  Board  met  on  Friday,  27th  Novem- 
ber 1868,  for  the  purpose  of  inquiring  into  the  loss  by  fire  of 
the  ship  "  Persia,"  of  the  burthen  of  1,289  tons,  James 
Clark,  master,  which  took  place  in  lat.  40  South,  long.  21 
East,  or  thereabouts,  on  the  2nd  instant. 

Members  of  the  Board  present : 

D.  Walks,  Harbour  Master  and  President. 
A.  W.  Barclay,  Surveyor  and  Merchant. 
J.  Co  WIN,  Surveyor. 

Appeared  before  the  Board  for  examination,  and  were 
duly  sworn : 

James  Clark,  master ;  Peter  HutcRinson,  mate;  Hugh 
Conville,  2nd  mate ;  together  with  several  of  the  crew  of 
the  late  ship  "Persia." 

The  master  and  the  two  mates  were  examined  on  oath ; 
their  evidence  was  clear  and  precise.  It  was  not  considered 
necessary  to  call  in  any  of  the  crew. 

It  appeared  from  the  evidence,  and  also  from  the  log 
book,  that  the  "  Persia  "  sailed  from  Greenock  on  the  Slst 
August  1868,  laden  with  coals  and  bound  to  Bombay ;  she 
was  tight  and  staunch  when  she  left,  and  continued  so  to 
the  time  of  her  loss.  The  voyage  was  prosecuted  success- 
fully till  the  1st  of  November,  when  gas  and  smoke  were 
observed  rising  from  the  coals  about  the  midship  part  of 
the  vessel,  ana  on  examination  it  was  evident  mm  the 
heated  temperature  that  combustion  was  going  on.  This 
was  met  and  combated  by  every  available  means ;  water 
was  freely  poured  over  the  part  that  appeared  most  heated, 
the  deck  above  being  scuttled  for  that  purpose ;  the  force 
pump  was  worked  by  a  portion  of  the  crew  and  directed  to 
the  same  spot.  The  water  in  the  well  soon  increased  to 
3  feet,  and  the  vessel's  pumps  were  set  on  and  the  water  as 
it  rose  conducted  on  the  burning  coal.  Coals  were  dug  out 
and  thrown  overboard  in  the  hope  of  getting  at  the  real 
seat  of  the  fire,  and  a  party  of  men  remained  at  that  work 
till  driven  on  deck  by  the  rapidly  increasing  volume  of  gas 
and  smoke.  The  '*  Black  Watch  "  hove  in  sight  at  this 
critical  time ;  it  was  now  evening ;  she  laid  by  the  "  Persia  " 
during  the  night,  and  on  the  morning  of  the  2nd  Novem- 
ber, the  captain,  officers,  and  crew  abandoned  the  ill-fated 
vessel,  from  every  hatchway  of  which  columns  of  dark, 
black  smoke,  with  occasional  flashes  of  flame,  were  issuing. 
Mr.  Kerruish,  the  master  of  the  "  Black  Watch,"  fully 
confirmed  this  part  of  the  statement. 

There  was  in  fact  so  little  time  to  spare  that  hardly  any 
of  the  effects  of  the  crew  were  brought  away,  and  the  master 
and  mates  lost  everything,  certificates  included.  There  ia 
no  doubt  in  the  opinion  of  the  Board  that  every  possible 
exertion  was  made  to  save  vessel  and  cargo. 

In  reference  to  this  loss  the  board  would  remark  that  in 
their  opinion  the  burning  of  coal-laden  vessels  demands 
the  serious  investigation  of  scientific  men.  ITiese  fearful 
accidents  are  increasing  in  frequency,  and  spontaneous 
combustion  is  hardly  a  satisfactory  conclusion  to  arrive  at. 
Why  is  there  spontaneous  combustion  ?  Why  does  one 
ship  burn  from  that  cause,  and  dozens  of  others  laden  from 
the  same  pit,  at  nearljr  the  same  time,  arrive  safely  at  their 
destination  ?  Is  ventilation  of  the  coal  advisable  or  dan- 
gerous? Ought  hatches  to  be  kept  on  or  ofP?  Could  not 
inflammable  gases  be  pumped  out  of  a  ship's  hold?  Is 
there  not  a  method  of  creating  gases  in  an  inexpensive 
manner  on  board  ship  that  would  smother  and  extingiysh 
any  amoimt  of  fire  in  a  vessel's  hold  ?  Such  measures  are 
spoken  of  commonly  enough  but  are  apparently  never 
carried  into  practice.  Three  large  coal-laden  vessels,  the 
"PernLx,"  "  Volante,"  and  the  "Persia"  have  been  burnt 
at  sea,  and  their  crews  arrived  in  this  colony  during  the 
last  year.    What  destruction  of  property  ?     What  risk  to 

*  For  the  oorrespondence^  arising  out  of  this  case,  between  the  Board 
of  Trade  and  the  Local  Marine  Boards  in  the  United  Kinffdom,  m0 
pa«e  26. 
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SPONTANEOUS  OOHBUraiON  OV  cOAL  IN   8HIPS : 


lifbP  What  piivstion  and  snffiaring  do  these  burnrngs 
entail  ?  At  tnis  moment  there  is  a  valnalde  vessel  in  this 
port,  coal-laden,  which  narrowly  escaped  the  same  fate  as 
the  "Persia,''  the  coals  having  been  smouldering  many 
days  before  they  could  be  extinguished. 

The  Board  submit  these  remarks  for  consideration,  and 
hope  that  the  very  important  subject  they  refer  to  may  be 
thought  worthy  iht  attention  of  competent  persons.  Cer- 
tainly any  one  who  will  point  out  the  way  in  which  coals 
may  be  conveyed  to  distant  ports  without  greater  risk  than 
the  generality  of  cargoes  will  have  deserved  well  of  owners, 
sailors,  underwriters,  and  last  not  least,  of  humanity. 

D.  Wales, 
Harbour  Master,  President. 
A.  W.  Barclay, 

Marine  Surveyor. 
John  Cowin, 

Marine  Surveyor. 


"L'AGOUHANNA,'*    of  Glasgow,  a  Quebec-built 
ship  of  1,103  tons  register. 

Bombay  Fort  Police  Court, 

Tuesday,  Ifith  February,  1869. 

Pursuant  to  the  Government  notification.  Marine  Depart- 
ment, dated  the  10th  instant,  appointing  John  Connon, 
Esquire,  Acting  Chief  Magistrate  of  Police,  and  Lieutenant 
G.  O'Biien  Carew,  late  Indian  Navy,  to  conduct  an  investi- 
gation into  the  circumstances  connected  with  the  loss  by  &re 
of  the  ship  "  L*Agouhanna  "  on  Tuesday,  the  2nd  instant, 
about  do  miles  west  of  Hurnee,  and  100  miles  south-west 
of  Bombay,  the  Court  assemble  this  day  at  half-past  2 
o'clock  p.m.  for  the  purpose  stated. 

Mr.  Hearn,  solicitor  to  Government,  appears  to  watch 
the  case  on  behalf  of  Government. 

William  Kbnnkdy  sworn ;  examined  by  Mr.  Hearn. 

I  was  captain  of  the  ship  "  L'Agouhanna."  I  hold  a 
master's  certificate  from  the  Board  of  Trade,  No.  28,697, 
dated  14  July  1863. 

She  was  Quebec-built  and  1,103  tons  burthen.  We 
were  boimd  from  Liverpool  for  Bombay  with  a  cargo  of 
coal.  The  coal  was  shipped  in  Birkenhead  Docks,  It  was 
called  West  Hartley  coal  or  North  Wales  coal.  It  came  by 
railway  as  for  as  I  could  tell  direct  from  the  pits.  We  came 
out  of  the  docks  on  the  30th  of  September  last  and  started 
direct  on  the  v^age.  Everything  went  right  up  to  the  4th 
of  February.  On  the  2nd  of  this  month  my  second  officer 
who  has  been  acting  for  the  chief  officer,  Mr.  McKee,  came 
and  reported  to  me,  about  7  o'clock  in  the  evening,  that 
there  was  a  smell  of  something  like  naphtha  or  coal  tar,  and 
that  the  paint  was  a  little  stained  just  by  the  forehatch.  I 
went  to  investijD^ate  this,  but  I  could  find  no  greater  heat 
than  I  had  noticed  during  the  rest  of  the  voyage.  There 
was  a  little  steam,  but  nothing  more  than  I  noticed  [three 
days  after  we  left  Liverpool.  I  sent  the  second  officer 
down  below  the  same  evening.  He  reported  that  there 
was  no  more  heat  below  than  there  was  on  the  forehatch, 
next  morning  a  little  aftor  4  o'clock,  when  I  went  on  deck, 
the  boatswain  came  and  said  he  thought  there  was  fire  in 
the  ship.  I  sent  for  the  carpenter  and  sent  him  below. 
He  came  up  in  about  ten  minutes  and  reported  the  ship 
was  on  fire,  and  that  the  smoke  was  coming  up  strong  by 
the  stanchions,  and  said  there  was  every  appearance  of  fire 
amongst  the  coal.  I  immediately  ordered  the  force  pump 
to  be  got  out  and  applied  water  to  eveiy  available  place  in 
the  hold.  We  continued  throwing  water  with  buckets  as  well 
as  the  pumps  till  8  p.m.  The  smoke  was  at  that  time  so 
strong  that  the  men  could  not  stop  below  for  more  than  a 
few  mmutes  at  a  time.  The  smoke  was  coming  up  through 
all  the  hatches  and  through  the  ventilators  besides;  of 
these  we  had  one  upright  down  each  hatch.  There  was  an 
upright  ventilator  connected  with  others  that  went  fore 
and  aft  both  above  and  below  the  beam.  At  this  time  we 
were  in  30  fathoms  water  and  about  30  miles  from  the 
land,  as  far  as  I  can  judge  south-west  of  Hurnee.  The 
wind  was  about  north-north-west.  The  ship  was  under 
sail,  making  the  best  we  could  for  the  land,  and  so  we 
continued  until  4  o'clock  next  morning,  the  weather  being 
at  that  time  very  fine.  At  4  o'clock  on  Wednesday 
morning,  3rd  February,  I  called  the  hands  aft  and  told 
them  my  opinion  about  the  ship  being  on  fire,  and  ordered 
the  boats  to  be  got  ready  and  provisioned  in  order  to  be 
prepared  for  the  worst.  That  was  all  done  by  davlight ; 
water  was  still  being  thrown  below  by  the  hose.  The  men 
had  been  obliged  to  leave  the  forecastle  at  3  o'clock.  In 
the  course  of  uie  night  I  tacked  the  ship  to  the  westward 
fearing  to  get  too  near  the  land ;  at  3  o'clock  I  tacked  again 
to  the  eastward  to  get  nearer  the  land.    About  7  or  8 


o'clock,  as  near  as  I  can  remember,  the  smoke  became  so 
strong  we  could  not  stop  on  deck  and  we  had  to  take  to 
the  boats  and  about  a  quarter  of  an  hour  after  that  we  saw 
the  flames  coming  up  through  the  after  hatch,  the  cabin 
skylight,  and  the  stem  windows.  About  an  hour  after  this, 
when  we  were  pulling  for  the  land,  the  main  and  mizxen 
masts  fell,  ana  between  11  and  12  the  foremast  fcdl.  I 
reached  land  with  my  boat  about  10  at  night.  One  or 
two  of  the  other  boats  had  reached  from  4  to  /.  We  made 
out  the  glare  of  the  burning  ship  tmtil  about  12,  when  it 
disappeared. 

All  the  crew  came  safe  to  land.  I  saved  my  chronometer, 
part  of  my  clothing,  and  sextant.  I  lost  all  my  charts  and 
nautical  books  with  the  rest  of  my  library, 

This  is  the  ship's  third  voyage  to  Bombay  with  coal.  I 
never  experienced  an  alarm  of  fire  before.  I  noticed  no 
particular  difiPerence  between  the  coal  on  this  occasion ;  in 
fsud  there  was  less  steam  on  this  occasion  from  the  coal 
than  there  was  from  the  coal  on  the  first  voyage. 

I  can  only  attribute  the  fire  to  some  inflanunable  quality 
in  the  coal,  and  1  think  the  fire  first  took  place  in  the 
bottom  of  the  ship.  According  to  my  expenence  coal  is 
always  shipped  or  stated  to  be  shipped  direct  from  the  pits, 
and  according  to  my  experience  coat  ships  now-a-days  catch 
fire  more  frequently  that  they  formerly  used  to  do. 

By  the  Court : 

We  were  about  nine  days  in  loading,  no  fresh  water  got 
into  the  cargo  then,  nor  afterwards.  It  was  showery  when 
we  were  loading,  but  we  stopped  loading  during  the  showers. 
It  was  about  eight  and  twenty  hours  when  we  took  to  the 
boats  after  the  fire  was  discovered.  I  always  thought  we 
should  be  able  to  drown  out  the  fire  tUl  we  were  compelled 
to  take  to  the  boats.  We  could  not  get  the  ship  nearer 
the  land  because  there  was  no  wind  from  midnight  of 
Tuesday  until  the  time  we  left  the  ship  with  the  boats.  I 
cannot  say  whether  the  coal  on  this  occasion  was  from 
the  same  pit  as  the  coal  we  carried  on  previous  occasions. 

In  this  ship  or  any  other  ship  I  know  of  laden  with  coals, 
if  a  fire  were  to  break  out  in  the  bottom  of  the  hold,  there 
are  no  means  of  immediately  finding  it  out. 

William  Kknnedy. 
Taken  on  oath  before  us, 
John  Connon, 

Acting  Chief  Magistrate  of  Police, 
G.  O'B.  Carew, 
Lieutenant,  late  Indian  Navy. 


Robert  McKbe  sworn ;  examined  by  Mr.  Hkaen. 

I  was  second  officer  of  the  ship  "  L'Agouhanna."  I  have 
been  doing  duty  as  chief  officer  for  the  last  two  months 
and  half,  during  the  illness  of  the  chief  officer.  I  hold  a 
certificate  from  the  Board  of  Trade  as  second  officer.  I  did 
not  the  see  coal  taken  on  board.  I  only  joined  the  ship 
on  the  28th  September.  There  was  no  appearance  of  fire 
until  the  2nd  February,  on  which  day,  at  6  o'clock  in  the 
evening,  I  called  the  captain's  attention  to  a  smell.  I  did  not 
think  it  was  fire ;  I  thought  it  might  be  a  little  extra  steam. 
The  captain  at  once  sent  the  carpenter  below  and  I  went 
down  myself.  I  discovered  no  extra  heat.  I  first  discovered 
the  ship  was  on  fire  at  4  o'clock  on  Tuesday  morning,  and 
we  continued  pumping  and  throwing  water  into  the  hold  all 
that  day  and  night  till  about  half-past  3  o'clock  on 
Wednesday  mommg.  I  thought  all  Tuesday  that  we 
should  get  the  fire  under.  On  Tuesday  night,  between 
7  and  8,  the  smoke  became  so  suffocating  that  we  could  not 
stay  below.  I  went  down  the  main  hateh  about  every  ten 
minutes  and  shifted  the  hose  on  to  the  hottest  place. 

The  hands  were  pumping  and  carrying  water  in  buckets 
all  through  the  night.  TTiey  were  driven  from  the  fore- 
castle about  half-past  3,  and  we  then  found  it  was  a  hopeless 
case.  The  boats  were  then  all  got  ready,  watered  and  pro- 
visioned, and  dropped  astern,  and  we  were  obliged  to  take 
to  them  about  8  o'clock.  The  wind  was  about  north- 
north-west  on  Tuesday  night.  It  was  fresh  during  part  of 
the  night.  It  fell  light  about  12  o'clock,  I  reached  the 
shore  about  half  past  6  o'clock  on  Wednesdaynight.  I 
could  see  the  glare  of  the  fire  at  that  time.  The  ship's 
hands  could  not  have  worked  harder,  and  nothing  more 
have  been  done  than  was  done  to  put  out  the  fire. 

Robert  McKsb. 

Taken  on  oath  before  us, 
John  Connon, 

Acting  Chief  Magistrate  of  Police, 
G.  O'B.  Carew, 
lieutenant,  late  Indian  Navy. 

Adjourned. 
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Mr.  Hbarn 

Government. 


Bombay  Fort  Police  Court, 

Friday,  19th  February  1869. 
appears  to  watch  the  case  on  behalf  of 


Alexander  Smith  sworn ;  examined  by  Mr.  Hbarn. 

I  am  the  carpenter  of  the  "  L'Agouhanna."  This  is  my 
third  voyage  in  her.  I  saw  her  take  in  coal  at  Liverpool. 
I  was  by  her  all  the  time.  It  was  in  the  month  of  Septem- 
ber, It  was  not  much  wet.  There  were  summer  showers. 
The  coals  were  quite  diy  when  they  were  shipped.  They 
came  by  railway.  The  coal  was  in  good  order.  In  my 
opinion  no  water,  either  salt  or  fresh,  could  have  got  to  the 
coals  after  they  were  shipped,  from  the  precautions  I  took. 
The  ship  is  very  tight ;  she  did  not  make  an  inch  of  water 
in  24  hours.  The  first  thing  that  came  to  my  notice  on 
Monday,  the  2nd  February,  was  that  the  paint  at  the  fore 
hatch  was  discoloured,  but  I  thought  there  was  nothing 
unusual  in  this,  and  did  not  think  it  was  necessary  to 
to  mention  it  to  the  captain.  Next  morning  at  5  a.m.,  the 
captain  sent  me  below  to  see  if  there  was  any  heat  among 
the  coals.  I  went  below,  half  way  between  the  fore  and 
main  hatch  by  the  stanchions.  I  saw  the  smoke  coming 
up  by  the  stanchions.  I  moved  a  quantity  of  coal,  and 
noticed  the  smoke  coming  up  much  stronger,  and  there  was 
a  smell  like  coal-tar  or  naphtha.  This  was  about  the  centre 
of  the  ship.  I  tried  the  same  experiment  towards  the  sides 
and  forward,  but  there  was  no  heat  whatever.  I  went  on 
deck  again  and  told  the  captain  thd  coal  was  on  fire.  He 
got  a  force-pump  to  work  at  once  among  the  coals.  It  was 
a  good  and  powerful  pump.  The  pumping  went  on  from 
Tuesday  morning  until  we  left  the  ship  on  Wednesday. 
The  fire  got  worse,  and  the  men  could  not  stop  below. 
They  could  only  go  down  for  a  minute  to  shift  the  hose. 
The  fire  spread  aft  first,  about  6  o'clock  on  Tuesday  even- 
ing. About  6  o'clock  on  Wednesday  mominff  we  found  it 
was  a  hopeless  case.  The  men  worked  as  nard  as  they 
could,  ana  everyone  did  his  best.  The  captain  theii  gave 
orders  to  get  the  boats  ready,  and  to  have  them  provisioned. 
About  8  or  9  o'clock  we  took  to  the  boats.  The  fire  was 
actually  blazing  before  we  left  the  ship.  The  weather  was 
fine  on  Tuesday,  with  a  light  breeze,  and  the  ship  was  going 
slowly  through  the  water.  At  midnight  it  fell  calm.  I 
cannot  form  any  opinion  as  to  how  long  the  coal  had  been 
on  fire.  It  might  nave  been  smouldenng  for  a  long  time. 
I  was  never  in  a  coal  ship  before,  when  ttie  coal  took  fire. 
I  cannot  give  any  opinion  as  to  the  origin  of  the  fire. 

By  the  Court : 
We  had  no  naphtha  or  coal-tar  on  board ;  we  had  no  cargo 
except  coal. 

Alexander  Smith. 
Taken  on  oath  before  us, 
John  Connon, 

Acting  Chief  Magistrate  of  Police, 
G.  O'B.  Carew, 
Lieutenant,  late  Indian  Navy. 


Isaac  Newton  sworn ;  examined  by  Mr.  Hearn. 
I  was  boatswain  on  board  the  "  L'Agouhanna."  I  saw 
all  the  coal  shipped  at  Birkenhead.  It  was  dry  weather  all 
the  time  we  were  taking  in  the  coal.  I  noticed  nothing 
unusual  about  the  coal  until  Monday  morning,  the  2nd 
February.  I  thought  there  was  more  smell  or  dry  heat.  I 
had  noticed  a  dry  heat  for  several  days,  and  not  so 
much  steam  as  on  former  occasions.  On  Tuesday  morning 
about  4  o'clock  I  told  the  captain  I  thought  there  was  more 
smoke  coming  up  than  there  was  yesterday.  Upon  this  the 
captain  told  me  to  take  the  watch  below  and  examine  the 
coal,  which  I  did  as  far  as  I  could.  I  found  the  coals  very 
hot,  and  a  kind  of  vapoury  smoke  coming  through.  I  went 
up  and  reported  this,  ana  the  captain  ordered  the  hose  to 
be  got  out,  and  we  kept  playing  water  on  the  coals  all  day 
ana  all  night.  The  fire  continued  to  get  worse  and  stronger, 
notwithstanding  that  everyone  was  doing  his  uttennost  to 
get  the  ^i^  under.  On  Wednesday  morning  the  ship  was 
too  hot  to  hold  us  any  longer,  and  we  took  to  the  boats.  I 
reached  the  shore  about  sundown.  I  saw  the  main  and 
mizzen  masts  fall  soon  after  we  left.  I  know  of  nothing  in- 
flammable on  board  except  the  coal. 

Isaac  Newton. 
Taken  on  oath  before  us, 
John  Connon, 

Acting  Chief  Magistrate  of  Police, 
G.  O'B.  Carew, 

Lieutenant,  late  Indian  Navy. 

Decision  of  the  Court, 

Bombay  Fort  Police  Court, 
Wednesday,  3rd  March  1869. 
Pursuant  to  the  Government  notification,  Marine  De- 
partment, dated  the  10th- February  la8t>  appomting  John 


Connon,  Esauire,  Acting  Chief  Magistrate  of  Police,  and 
Lieutenant  G.  O'Brien  Carew,  late  Indian  Navy,  to  conduct 
an  investigation  into  the  circumstances  connected  with  the 
loss  by  i&e  of  the  ship  "  L'Agouhanna  "  on  Wednesday 
the  3rd  idem,  about  30  nules  west  of  Humee,  and  100 
miles  south-west  of  Bombay,  the  court  assembled  on  the 
days  mentioned  in  the  proceedings  for  tiie  purpose  stated. 

From  the  evidence  taken  before  us  with  regard  to  the 
destruction  of  the  *'  L'Agouhanna,"  firom  Birk^ihead,  when 
approaching  the  i>ort  of  Bombay,  by  ^xtf  on  the  3rd  February 
last,  we  have  arrived  at  the  conclusion  that  spontaneous 
combustion  in  a  cargo  of  coals  was  the  cause  of  this 
accident. 

It  appears  also  from  the  evidence  that  the  weather  was 
showery,  while  the  coals  were  being  taken  on  bo«rd  in  the 
latter  end  of  Septeinber  last,  or  when  they  were  conveyed 
from  the  pits,  and  this  may  perhaps  have  been  the  primary 
cause  of  the  coals  subBe<iuently  taking  fire. 

The  captain  in  his  evidence  says  all  went  well  till  the  Ist 
February ;  on  the  next  day,  however,  there  was  indication 
of  fire  among  the  coals,  and  the  second  mate  was  sent 
below  to  examine  the  state  of  the  cargo.  The  next  morning 
(drd  February),  the  boatswain  expressed  an  opinion  that 
there  was  fire  in  the  ship's  hold,  and  on  the  carpenter  being 
sent  for,  he  (after  10  minutes  examination)  reported  there 
was  fire  among  the  coals,  and  at  8  p.m.  of  the  same  day 
the  smoke  was  so  strong  that  the  men  could  not  remain  , 
below  more  than  a  few  minutes  at  a  time. 

On  that  day  the  captain  called  the  crew  aft  and  informed 
them  that  it  was  necessary  to  be  prepared  for  the  worst, 
and  gave  orders  for  the  boats  to  be  lowered  and  provisioned. 
On  the  following  morning  all  hope  of  saving  the  ship  being 
at  an  end,  the  captain  and  crew  left  in  the  ship's  boats  in 
good  order  and  discipline,  reaching  the  shore  at  Humee  in 
the  course  of  the  same  day.  The  ship  seems  to  have  gone 
down  very  soon  after  being  thus  abandoned. 

We  are  of  opinion  under  these  circumstances  that  the 
ship  should  at  once  have  been  headed  for  the  shore  (at 
that  time  30  miles  off),  where  she  might  have  been  bilged 
without  causing  her  tots!  destruction ;  water  would  by 
that  means  have  been  admitted  in  at  the  seat  of  the  fire, 
and  with  assistance  obtained  from  the  shore  the  bulk  of 
the  cargo  as  well  as  the  ship  might  have  been  saved,  as  the 
captain  believes  (and  we  think  correctly)  that  the  seat  of 
the  fire  was  in  the  lowest  portion  of  the  cargo. 

We  are  therefore  of  opinion  that  the  captain  acted  in- 
judiciously in  standing  to  the  westward,  even  if  he  did  so 
for  a  short  time,  only  with  a  view  to  the  chance  of  meeting 
passing  vessels  and  thus  obtaining  assistance. 

The  ship's  los  shows  that  fresh  and  moderate  breezes  . 
prevailed,  and  were  is  no  mention  of  calms  during  the 
time  alluded  to,  the  wind  being  north-north-west,  and  the 
port  of  Humee  bearing  about  north-east,  so  that  on  a  taut 
Dowline  and  flood  tide  that  port  could  have  been  made 
and  the  distance  accomplished  in  eight  hours,  supposing 
the  ship  not  to  be  making  more  than  four  knots  an  nour. 

When  the  fire  had  got  the  upper  hand  and  the  captain 
saw  that  it  was  beyond  the  control  of  water  applied,  he 
should,  we  think,  have  adopted  a  plan  universally  followed 
by  the  chimney  sweeps  in  England,  by  which  (in  case  of  a 
chimney  being  on  fire)  they  exclude  all  air  and  smother 
the  fire  out  by  its  own  smoke. 

It  moreover  appears  from  the  evidence  that  there  was  an 
elaborate  system  of  ventilation  through  the  cargo.  This 
ventilation,  we  are  of  opinion,  should  have  been  closed  when 
it  was  discovered  that  the  fire  could  not  be  controlled,  and 
the  excess  of  smoke  mentioned  by  the  captain  and  others 
might  have  smothered  the  flame,  or  at  least  given  them 
ample  time  to  have  reached  the  shore. 

In  making  these  remarks  with  regard  to  what  appear  to 
us  to  be  omissions  on  the  part  of  the  captain  of  the 
''  L'Agouhanna,"  we  fully  recognise  that  he  acted  promptly 
and  to  the  best  of  his  judgment  under  the  circumstances, 
and  that  everv  exertion  was  most  creditably  made  on  the 
part  of  both  officers  and  crew,  to  carry  out  his  instructions ; 
nevertheless  we  conceive  that  he  was  wanting  in  resource  in 
fiailing  to  adopt  the  precautions  afore  mentioned,  although 
we  are  satisned  that  according  to  his  own  conviction  he 
made  every  effort  to  save  the  ship. 

In  connexion  with  this  inquwy  we  would  respectfully 
notice  the  frequent  destruction  by  fire  of  coal-laden  ships. 
A  great  number  of  such  vessels  have  been  destroyed  by  the 
coals  taking  fire  within  the  last  year  or  two. 

During  the  last  twelve  months  five  vessels  (the  names  of  "Bell  Isle,' 
which  are  given  in  the  margin)  laden  with  coals  have  been  23^*^252- 
discovered  on  ^le  in  the  port  of  Bombay,  as  reported  by  ardaoiw" 
the  master  attendant  of  this  port,  and  a  number  of  others  ]^^^m 
have  been  burnt  on  their  outward  voyage  to  India.    It  is,  "Qigniyon/, 
we  would  respectfully  submit,  a  matter  of  great  importance  ''Hannah 
that  means  to  detect  any  tendency  to  fire  on  board  these  ^^inthe 
ships,  and  of  promptly  meeting  it  when  it  exists,  should  be  last  six 
adopted  ytnUi  the  least  possible  delay.  **"" 
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In  view  to  the  adoption  of  such  measures  we  offer  for 
the  consideration  of  Government  and  others  interested 
the  following  suggestion : — 

In  the  case  of  all  ships  laden  with-coal  a  cylinder  of  ir^n, 
three  inches  in  diameter  perforated  its  whole  length  and 
reaching  down  to  the  bottom  of  the  cargo,  should  be  placed 
in  the  centre  of  each  hatchway,  a  rod  of  wood  to  fit  easy 
being  introduced  to  prevent  the  coal  dust  filling  it  through 
the  holes  while  loadmg ;  when  the  loading  is  completed 
the  wooden  rod  should  be  replaced  with  an  inch  iron  one 
of  the  same  length ;  at  short  mtervals  of  time  these  should 
be  carefully  examined ;  to  render  such  examination  easy 
an  eye  should  be  formed  at  the  head  of  the  iron  rod,  to 
which  can  be  attached  a  whip  from  aloft,  and  the  rods 
drawn  and  examined  in  a  few  minutes ;  even  while  in  the 
act  of  withdrawing  the  hand  can  examine  them,  and 
having  done  so  to  within  a  foot  of  the  end  they  can  be 
again  lowered. 

Should  the  rod  be  considered  not  sufficiently  sensitive 
to  detect  through  the  cylinder  a  slight  increase  of  heat,  a 
thermometer  lowered  by  a  line  could  be  used,  and  it  should 
also  be  used  occasionaUy  to  ascertain  the  mean  heat ;  any 
great  increase  would  give  the  necessary  warning. 

In  the  event  of  fire  the  hose  of  the  pumps  can  be  intro- 
duced into  the  cylinders  and  water  thrown  to  the  bottom 
of  the  cargo,  and  disseminated  by  means  of  the  holes  to 
allparts  of  it. 

with  these  means  there  would  be  little  or  no  danger  of 
fire  getting  the  upper  hand,  as  the  only  question  on  the 
occurrence  of  fire  would  be  a  sufficient  supply  of  water, 
and  with  good  force  pumps  that  could  be  easily  obteined. 

We  do  not  consider  that  the  captain  deserves  any  punish- 
ment, beyond  the  slight  censure  implied  in  the  foregoing 
finding ;  and  the  officers  and  crew  of  the  ship  seem  to  have 
behaved  well  throughout. 

John  Connon, 

Acting  Chief  Magistrate  of  Police. 
G.  O'B.  Carbw, 

Lieutenant,  late  Indian  Navy. 

Confirmed, 

W.  R.  S.  FitzGbrald, 
Bombay  Fort  Police  Court, 
3rd  March  1869. 


"COMMODORE  PERRY,"  of  Newcastle,  wooden 
vessel  of  1,978  tons  register,  14  years  old,  classed 
at  American  Lloyds  Al^  for  3  years  in  January 
1869. 

Bombay  Fort  Police  Court, 

Monday,  6th  September  1869. 

Pursuant  to  the  Government  notification.  Marine  De- 
partment, dated  the  Ist  instant,  appointing  John  Connon, 
Esq.,  Senior  Magistrate  of  Police,  and  Lieutenant  6. 
O'Brien  Caiew,  Indian  Navy,  to  conduct  an  investigation 
into  the  circumstances  connected  with  the  loss  by  fire  of 
the  ship  "  Commodore  Perry  "  in  the  Bombay  Harbour  on 
the  night  of  the  28th  August  last,  the  court  assemble  this 
day  at  half-past  2  o'clock,  for  the  purpose  stated. 

Mr.  Hearn,  solicitor  to  Government,  appears  to  wateh 
the  case  on  behalf  of  Government. 

Thomas  Black  sworn;  examined  by  Mr.  Hearn. 

I  was  the  master  of  the  ship  "  Commodore  Perry."  I 
have  received  a  copy  of  the  report  on  which  this  investiga- 
tion is  ordered.  The  "Commodore  Perry"  was  ship- 
rigged,  and  a  wooden  ship  1,978  tons  register ;  she  belonged 
to  Messrs.  Thompson  and  Harper,  of  Newcastle-on-Tyne. 
I  am  not  certain,  but  I  think  she  was  14  years  old ;  she  was 
classed  American  Lloyds  Ali  for  three  years  in  January 
last.  I  was  on  a  voyage  from  Newcastle  to  Point  de 
Gal]e  for  orders,  with  a  cargo  of  coals.  We  had  2,560  tons 
of  coal  on  board.  It  was  Davidson's  West  Hartley  coal. 
I  saw  part  of  the  coal  put  on  board,  but  not  the  whole. 
Part  was  shipped  by  wagons  and  about  250  tons  out  of 
lighters,  from  about  2nd  Februaiy  to  23rd  March  last, 
llus  is  the  second  voyage  I  have  taken  her  with  coals. 
The  coals  were  loaded  dry.  The  ship  had  three  decks. 
The  lower  hold  was  nearly  full,  the  first  deck  two  thirds, 
and  the  next  deck  a  little  over  one  third.  The  coal  was 
stacked.  Between  the  coal  and  the  decks  there  was  a 
current  of  air  above  and  on  the  sides  of  the  coal.  Besides 
this  the  coal  was  ventilated  by  the  fore  and  after  hatches. 
A  ventilator  about  four  feet  square  ran  from  the  poop  down 
to  the  lower  hold,  I  left  Newcastle  on  the  8th  March  and 
arrived  at  Galle  on  the  7th  July  last ;  but  having  to  put 
out  again  on  accoimt  of  the  current,  I  did  not  get  back 
again  till  2drd  of  the  same  mouthy  and  left  the  following 
day  for  Bombay.  On  the  25th  August  a  report  was  made 
to  me  that  there  was  a  large  quantity  of  steam  in  the  fore 
hatehway.    I  could  not  make  out  what  it  was  at  first,  but 


on  Friday,  the  27th,  I  made  out  that  the  ship  was  on  ^. 
There  was  a  great  deal  of  smoke  in  the  latter  part  of  the 
afternoon  of  that  day.  We  made  Kenneiy  Light  at  dusk 
on  Saturday  evening  the  28th.  The  pilot  came  on  board 
about  9  p.m.,  and  shortly  afterwards  there  was  an  explosion 
which  blew  the  fore  hatehes  up,  killing  or  sufPocating  the  ^ 
steward.  The  ship  was  immediarely  anchored.  There  was 
no  flame  visible  at  this  time.  The  smoke  was  nearly  all 
coming  out  of  the  fore  hateh.  The  cabin  was  filled  with 
smoke.  I  got  the  boats  out  as  speedily  as  possible,  being 
afraid  that  the  ship  might  blow  up  in  the  main  hatchway. 
After  I  got  the  boate  out  I  went  on  shore  for  assistance. 
I  first  went  on  board  Her  Majesty's  overland  transport 
''Euphrates."  I  gave  orders  to  the  chief  officer  what 
should  be  done  during  my  absence.  I  got  back  to  the  ship 
at  about  a  quarter-past  5.  She  was  then  on  Karanja  shoal, 
she  was  a  little  below  her  loaded  mark ;  tide  ebbing  at  the 
time.  She  was  burning  very  much  forward  at  that  time. 
Two  water  boate  at  that  time  were  playing  on  her.  Tbey 
continued  playing  on  her  for  the  most  part  of  that  day.  I 
went  on  shore  about  6  o'clock  to  prociure  lighters  to  save 
the  ship's  stores.  I  went  back  towards  the  ship  at 
half-past  5  in  tKe  afternoon,  and  found  every  one  haa  left 
the  snip.  I  returned  to  the  shore  in  the  Anchor  bay.  I 
gave  up  all  idea  of  getting  the  fire  under.  The  ship  con- 
tinued to  bum  from  that  time  till  she  was  consumed.  I 
have  been  back  to  her  three  times.  The  second  time  I  saw 
she  was  burnt  down  to  the  level  of  midships  and  below  the 
loading  mark  at  either  end.  I  attribute  the  fire  to  spon- 
taneous combust'Vn  of  the  coal.  I  can  form  no  opinion 
why  this  cargo  of  coal  caught  fire  while  the  other  did  not. 
1  should  have  thought  the  other  cargo  of  coal  was  more 
likely  to  take  ^xe,  as  I  am  generally  suspicious  of  Welsh 
coals.  I  have  had  agreat  desd  of  experience  of  coals,  and  as 
regards  this  cargo  it  was  shipped  under  unusually  favour- 
able circumstances.  It  was  fine  weather,  and  the  coal  was 
shipped  very  dry.  I  produce  the  certificate  I  hold  from 
the  Board  of  Trade  as  Master,  dated  4th  March  1852,  and 
No.  3,632. 

By  the  Court. 

We  had  rain  several  times  on  the  voyage.  The  hatches 
were  ordered  to  be  put  on  whenever  rain  came.  The  ship 
did  not  make  much  water  during  the  voyage;  she  was 
usually  tight ;  she  made  more  water  just  before  we  reached 
Bombay  in  two  hours  than  she  had  previously  done  in  12 
hours.  I  attribute  this  to  the  burning  of  the  ship.  I 
think  the  fire  must  have  been  in  the  lower  'tween  decks, 
between  the  main  and  fore  hatch.  I  left  my  ship  for  the 
purpose  of  obtaining  assistance.  I  considered  the  ship  was 
safe,  as  she  was  then  at  anchor,  and  therefore  left  myself  in 
order  to  obtein  assistence  as  speedily  as  possible.  I  have 
not  heard  of  ventilator  tubes  being  put  through  the  cargo 
at  different  times  in  order  to  ascertain  the  heat.  I  ne^^er 
heard  of  that  system  pre\'ailing  in  the  Royal  Navy.  Some 
people  think  ventilators  are  of  no  use.  I  cannot  give  any 
opinion  on  this  point  myself,  not  having  tried  ventilators. 
I  do  not  think  the  ship  was  fully  insured.  I  know  nothing 
about  the  cargo. 

Thomas  Black. 
Taken  on  oath  before  us, 
John  Connon, 

Senior  Magistrate  of  Police. 
G.  O'B.  Carew, 
Lieutenant,  late  Indian  Navy. 


William  Wright  Sinclair  sworn;  examined  by 
Mr.  Hbarn. 

I  was  chief  officer  of  the  "  Commodore  Perry."  I  hold 
a  master's  certificate  from  the  Board  of  Trade,  and  also  a 
master's  certificate  from  the  Bombay  Government;  the 
Bombay  certificate  is  dated  June  1860,  and  the  English 
certificate,  14th  February  1862.  The  first  time  we  saw 
any  steam  coming  up  was  on  the  25th  August.  On  that 
day,  as  usual,  I  was  up  and  down  the  hold  two  or  three 
times.  I  did  not  notice  any  particular  difference  in  the 
coals  on  that  day ;  on  the  next  day  they  were  a  little 
warm  towards  midships,  and  I  fancy  the  ^le  must  have 
broken  out  rather  forward  of  the  main  hateh.  Smoke  was 
first  visible  on  the  26th.  I  could  not  see  any  particular 
spot  where  it  was  coming  from.  The  coal  was  quite  dry. 
I  saw  the  best  part  of  the  coals  laden.  They  were  very 
dry.  The  only  opinion  I  can  form  as  to  the  cause  o{ 
this  fire  is  that  it  must  have  originated  from]  spontaneous 
combustion. 

W.  W.  Sinclair. 
John  Connon, 

Senior  Chief  Magistrate  of  Police. 
G.  O'B.  Carbw, 

Lieutenant,  late  Indian  Navy. 
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The  oUier  witnesses  summoned  in  this  inquiry  are  asked 
if  they  have  anything  to  say  to  the  court  with  regard  to 
the  destruction  of  the  "  Commodore  Perry "  by  &e,  and 
they  reply  that  they  are  unable  to  say  how  the  fire  occurred. 
The  court  adjourn  until  Monday  next,  the  13th  instant, 
at  half-past  2  p.m.,  to  consider  their  decision. 
John  Connon, 

Senior  Magistrate  of  Police. 
G.  O'B.  Carbw, 
late  Indian  Navy. 


Decision  of  the  Court, 

Bombay  Fort  Police  Court, 
Monday,  13th  September  1869. 

Pursuant  to  the  Government  notification,  dated  the 
1st  instant,  appointing  us  to  conduct  an  investigation  into 
the  circumstances  connected  with  the  loss  by  fire  of  the 
British  ship  "  Commodore  Perry  "  in  the  Bombay  Harbour, 
on  the  night  of  the  28th  August  last,  we  beg  to  report  that 
the  court  met  for  this  purpose  on  Monday  the  6th  instant. 

From  the  evidence  before  us  it  appears  the — 

"  Commodore  Perry  "  was  a  wooden  ship,  and  was  1,978 
tons  register.  She  was  14  years  old ;  but  the  captain,  Mr. 
Black,  states  she  was  classed  in  January  last  American 
Lloyd  AH  for  three  years.  She  left  Newcastle  in  March 
last  for  Point  de  Galle,  and  was  loaded  with  2,560  tons  of 
West  Hartley  coal. 

Nothing  particular  appears  to  have  occurred  during  the 
voyage.  The  ship  arrived  at  Galle  on  the  7th  July  last,  but 
had  to  put  out  again  an  account  of  the  current,  and  did 
not  get  back  till  the  23rd  of  the  same  month.  She  left  on 
the  following  day  for  Bombay.  On  the  25th  a  great 
quantity  of  steam"  was  observed  in  the  fore-hatchway.  The 
captain  states  he  could  not  at  first  make  out  what  it  was, 
but  the  next  day  (Friday)  he  found  the  ship  was  on  fire. 
The  ship  kept  on  her  course,  and  Kennery  Light  was  made 
out  at  dusk  on  the  evening  of  Saturday  the  28th.  She  was 
boarded  by  the  pilot  at  9  o'clock  that  night,  and  shortly 
afterwards  there  was  an  explosion,  by  which  the  steward 
met  his  death.  The  ship  was  immediately  anchored,  and  the 
master  left  her  in  order  to  obtain  assistance  from  the  shore. 
When  he  returned  next  morning  about  a  quarter-past  5 
o'clock,  he  found  the  ship  on  Karai^a  shoal.  All  efforts  to 
extinguish  the  fire  were  unsuccess&l,  and  the  ship  con- 
tinued to  bum  till  she  was  consumed. 

We  are  of  opinion,  after  careful  consideration  of  the 
evidence  brought  before  us,  that  spontaneous  combustion 
among  the  coals  was  the  cause  of  the  loss  of  the  ship. 

No  precaution  was  neglected  by  the  captain  or  officers. 
The  holds  were  examined,  and  the  hatches  on  the  occiur- 
rence  of  rain  were  attended  to. 

The  court  considers  no  blame  can  be  attached  to  the 
officers  or  anyone  on  board.  All  appear  to  have  behaved 
well  in  working  their  vessel  into  port,  knowing  her  to  be 
on  fire,  and  liable  at  any  hour  to  explode  or  burst  into 
flames,  when  they  would  nave  little  or  no  time  to  take  to 
the  boats. 

That  all  on  board  were  in  great  danger  is  sufficiently  evi- 
dent by  the  fact  of  explosions  having  occurred  shortly  after 
the  vessel  was  anchored,  resulting  in  the  loss  of  one  life, 
and  it  is  also  stated  that  another  man  was  injured. 

llie  court  considers  that  the  captain's  certificate  should 
be  returned  to  him,  and  it  is  returned  accordingly. 
John  Connon, 

Senior  Magistrate  of  Police, 
G.  O'B.  Carew, 
Lieutenant,  Ute  Indian  Navy. 

Confirmed, 
W.  R.  S.  FitzGbbald, 
Governor. 

Bombay  Fort  Police  Court,  13th  September,  1869. 


«  BEACON  LIGHT,"  of  St.  John's,  New  Brunswick, 
of  916  tons  register.  She  was  launched  at  New 
Brunswick  on  the  8th  September  1869,  and  classed 
in  the  French  Lloyds  for  seven  years. 

A  Marine  Court  of  Inquiry  will  assemble  at  the  Police 
Court,  Steamer  Point,  to-morrow  morning,  the  26th  instant, 
at  7>  to  investigate  and  report  on  the  circumstances  attendant 
upon  the  burning  of  the  ship  '*  Beacon  Light," 

President:  Lieutenant  Pridkaux,  Assistant  Resident. 
Member:  W.  K.  Thyne,  Esq.,  Harbour  Master,  and 

Conservator  of  the  Port. 
Aden  Residency,  25th  January  18/1. 
The  court  having  assembled  pursuant  to  orders,  proceed 
to  read  aloud  a  report  hande'd  in  by  the  master  of  the 
36814. 


•'  Beacon  Light,"  in  presence  of  the  officers  and  crew  of 
that  vessel :  — 

Report  of  ship  "  Beacon  Light,"  916  tons  register,  of 
St.  Johns,  N.B„  Fry,  master,  from  Greenock  to  Rangoon, 
coals. 

September  Ist.  We  towed  from  tail  of  bank  off  Greenoc 
to  Lamlash,  and  left  there  on  the  2nd.  We  had  light 
winds  and  a  tedious  passage  to  the  Equator ;  nothing  what* 
ever  occurring  more  than  is  common  in  any  oversea  voyage 
until  November  3rd,  when  Gustav  Stoltenhoff,  O.S.,  fell 
from  the  cross-jack  yard  to  the  deck  and  was  hurt,  but  no 
bones  broken.  On  November  8th,  at  5.30  p.m., smoke  was 
seen  coming  up  the  fore  hatch.  Master  and  first  mate  went 
into  the  hbld  immediately  and  ^  saw  smoke  coming  up 
through  the  cargo  at  the  afterpart  of  the  deck-house  on 
the  port  side,  not  far  from  wood  ventilator  that  went  down 
into  the  cargo.  Immediately  took  off  main  hatches  and 
hove  coals  overboard,  so  as  to  be  able  to  get  to  play  water, 
llie  force  pump  was  also  at  once  put  to  work  and  continued 
to  play  water  during  the  night.  The  main  hatch  beams 
and  two  beams  forward  were  cleared  to  our  view  by  coals 
being  discharged.  The  coals  and  beams  on  the  beams  on 
the  port  side  from  main  hatch  forward  to  some  distance 
were  hot,  and  it  was  here  the  smoke  came  from.  We  played 
great  quantities  of  water  from  main  and  force  pumps. 

November  10th,  6  p.m.  We  had  strong  hopes  that  we 
were  conquerors,  but  to  our  utter  astonishment,  about 
3  a.m.,  on  the  11th,  great  quantities  of  smoke  came  from 
the  port  side,  not  allowing  any  one  to  fio  into  the  hold. 
We  considered  it  best  to  batten  down  main  hatches  and 
cut  holes  in  the  deck  to  admit  water  from  main  pumps 
with  a  hose.  In  the  afternoon  removed  the  long  boat  from 
the  foreward  house  to  after  beams,  some  hands  employed 
getting  saUs  ready  for  boats  and  others  pumping. 

6.30  p.m.  Crew  all  on  deck,  some  pumping,  others  in  the 
act  of  getting  sails  and  painters  ready  for  boats. 

With  a  loud  report  like  a  cannon  and  a  flash  like  light- 
ning all  hatches  were  blown  up,  fore  and  aft,  carrying  the 
second  mate  overboard  with  main  hatches,  who  was  seen 
no  more,  as  night  wais  coming  on  and  great  quantities  of 
smoke  coming  up  fore  and  main  hatches,  a  heavy  sea 
running  at  the  time.  The  master  ordered  the  boats  to  be 
got  out  for  the  preservation  of  life,  as  there  was  no  chance 
of  saving  the  ship.  The  long  boat  was  got  out  with  much 
difficulty.  In  getting  out  the  pinnace  she  was  capsized 
alongside,  and  John  Tompson,  seaman,  drowned.  Every- 
body, from  master  to  ordinary  seaman,  used  every  effort 
night  and  da^  to  save  the  ship.  The  ship  was  being  steered 
S.E.  by  E.  in  hopes  of  getting  to  Tristan  d'Acunha. 
About  9.30  p.m.,  as  near  as  we  could  judge,  we  parted 
from  the  ship.  Great  quantities  of  smoke  were  coming 
from  all  her  hatcl^es.  We  steered  for  Tristan,  and  on 
Sunday  evening  saW  the  land.  On  the  following  morning 
we  were  met  by  the  kind  settlers  of  that  island  who  had 
both  bread  and  milk  with  them  in  their  boat.  They  joy- 
fully welcomed  us  to  their  homes.  We  were  in  the  boat 
three  nights  and  two  days,  in  all  61  hours.  The  boat  is 
left  for  the  good  of  the  settlement  on  the  island.  Lat.  35°  3V 
S.  long.  18°  31'  W.  at  noon  of  November  11th,  ship  run 
52  miles  S.E.  by  E.,  which  made  us  aibout  274  miles  from 
Tristan  when  we  left  the  ship. 

We,  the  undersigned  members  of  the  crew,  declare  this 
to  be  a  true  and  faithful  report  of  the  said  ship  and  her 
loss. 

Edwin  Fry,  Master. 
George  Stout,  First  Mate. 
Albert  Jackson,  Ste^vard. 
William  Gilchrist. 
JoHAN  Peter  Engstr6n. 
T.  Jan  SEX. 
H.  P.  Oalson. 
William  South. 
Jacob  Goldhamer. 

F.  Kramer. 

G.  Stoltenhopp. 
RoBiE  South. 

J.  Wright. 
J.  A.  Nilsen. 

Ship  "Northfleet,"  January  24, 1871. 


Statement  of  Edwin  Fry,  takeu  upon  oath  this  26th 
day  of  January  1871,  which  said  deponent  saith : 

The  statement  presented  by  me  to  the  court  is  a  true 
and  accurate  account  of  the  circumstances  attending  the 
burning  of  the  ship  '*  Beacon  Light,"  916  tons,  of  New 
Brunswick  (St.  John's). 

She  was  launched  on  the  8th  September  1869,  at  New 
Brunswick,  and  was  registered  in  the  French  Lloyds  for 
seven  (7)  years.  Master's  certificate  of  competency. 
No.  20,707. 
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450  tons  of  coal,  as  per  bill  of  lading,  were  shipped  at 

iSenock,  consigned  to  Messrs.  Tod,  Finlay,  Sz  Co.,  of 
Angoon.  The  coal  was  hard  steam  coal  ft-om  different 
Klines.  I  was  by  the  ship  all  the  time  she  was  being 
loaded,  with  the  exception  of  two  days,  when  I  was  absent 
at  Liverpool.  There  were  two  ventilators,  one  close  to  the 
main  hatch,  and  the  other  by  the  after  hatch.  The  venti- 
lators weare  placed  just  outside  of  the  coombings  of  the 
hatches,  ^rhe  after  hatches  were  nearly  always  off,  and  so 
were  the  forward  hatches.  Three  ordinary  ventilators  led 
to  the  hold  from  the  deck.  They  were  fixtures.  The 
hatches  were  not  battened  down  till  we  met  with  some  bad 
weather  in  the  Bay  of  Biscay.  Then  they  were  taken  off, 
coming  through  the  N.E.  trades,  and  put  on  while  the  rwn 
lasted  at  the  Equator,  and  the  main  hatches  were  not  taken 
off  till  they  were  lifted  to  discharge  coal  overboard.  The 
after  and  fore  hatches  were  kept  off  on  every  possible 
occasion.  There  was  very  little  coal  in  the  fore  hold. 
Three  'tween  deck  beams  in  fore  hold  abaft  the  foremast 
were  visible. 

I  heard  that  an  inspector  attended  the  ship  at  the  time 
of  loading,  I  believe  on  the  part  of  the  shipper  of  the  coal ; 
and  I  was  told  he  expressed  himself  satisfied  with  the 
ventilators.     I  do  know  his  name. 

The  ship  was  insured  last  year  for  6,000/.  (30,000  dols.) 
in  America.  The  policy  expired  in  October  1870,  and  I  am 
not  aware  to  what  amount  (if  at  all)  she  is  insured  at 
present.  I  am  a  part  owner  in  the  ship  to  a  three-sixteenth 
share.  The  only  insurance  I  know  is  1,100/.  advanced  on 
the  freight  of  the  vessel  for  the  voyage  in  which  she  was 
lost. 

Edwin  Fry. 

Before  me,  this  26th  day  of  January  1871, 
W.  F.  Pridkaux, 
Asst.  Res.  and  Magistrate. 

Re-examined  on  his  former  oath. 

I  have  been  enfiraged  in  carrying  coal  for  several  years  in 
one  ship,  the  '*  Evening  Star."  I  carried  six  cargoes  to 
the  West  Indies  without  a  ventilator  of  any  description. 

I  consider  the  means  of  carrying  coal  as  employed  in 
vessels  going  round  the  Cape  as  quite  insufficient,  for  the 
following  reasons : — 

1st.  That  they  have  not,  as  a  rule,  'tween  decks  laid  fore 
and  aft,  so  as  to  separate  the  cargo.  The  "  Beacon  Light " 
had  no  'tween  decks. 

2ndly.  Because  different  kinds  of  coal  are  shipped  on 
board  the  same  vessel.  I  consider  that  onlv  coal  from  one 
mine  should  be  shipped  on  one  vessel,  as  different  kinds  of 
coal  generate  different  gases. 

drdly.  Without  fore  and  aft  ventilation  I  do  not  consider 
it  safe  to  carry  coal  on  a  long  voyage. 

I  have  arrived  at  these  conclusions  since  the  loss  of  the 
vessel  and  in  consultation  with  the  master  of  the  ship 
"Northfleet." 

The  name  of  the  second  mate  who  was  drowned  is 
Joseph  Dixon,  of  Liverpool,  England,  and  of  the  seaman 
John  Thomson,  a  Norwegian. 

Of  the  reminder  of  the  crew  August  F.  Rab^,  carpenter,  of 
Germany,  and  Andrew  Wilson,  able-bodied  seaman,^of  Nor- 
way, went  on  board  the  American  whaling  barque 
*'Xantho,"  of  New  Bedford,  U.S.,  Captain  Lavars,  on 
November  21,  1870. 

There  were  three  boats  on  board  at  time  of  explosion — a 
longboat,  pinnace,  and  gig.  The  longboat  was  sufficient 
to  carry  crew.  At  time  of  casualty  all  plain  sail  to  top- 
gallant sails  was  set. 

Edwin  Fry. 


Statement  of  Gbokgb  Stout,  taken  on  oath  the  26th 
day  of  January  1871  which  said  deponent  saith : 

I  hold  a  certificate  of  competency  as  first  mate.  No.  87,137, 
and  served  as  chief  officer  on  board  the  "  Beacon  Light." 

The  statement  handed  in  by  the  captain,  which  was  read 
out,  is  correct. 

I  joined  the  *'  Beacon  light "  as  first  mate  about  a  week 
before  she  sailed. 

I  corroborate  as  correct  the  evidence  given  by  the  captain 
with  regard  to  the  ventilators  and  hatches  which  is  now 
read  over  to  me. 

The  last  of  the  coals  were  being  taken  on  board  when  I 
joined  the  ship. 

In  my  opinion,  nothing  could  have  been  done  otherwise 
than  what  was  done  by  the  master.  If  the  accident  occurred 
over  again,  I  cannot  suggest  any  ojiher  means  for  extin- 
guishing such  a  fire. 

Georqb  Stout. 

Before  me,  this  26th  day  of  January  1871. 
W.  F.  Prtdbaux. 
Assistant  Resident. 


Statement  of  ALBBRf  Jackson,  taken  on  oath  this  26th 
day  of  January  1871,  which  said  deponent  math  : 

I  was  steward  on  board  the  ship  "  Beacon  Light." 
Lhave  heard  the  statement  made  bv  the  captain  regard- 
ing the  ventilators  and  hatches,  and  it  is  correct  in  every 
particular. 

Albert  Jackson. 


Statement  of  Jambs  Weight,  taken  on  oath  this  26tli 
day  of  January  1871,  which  said  deponent  saith  : 

I  was  an  A.B.  seaman  on  board  the  ship  ''Beacon 
Light." 

I  have  heard  the  statement  made  by  the  captain  regarding 
the  ventilators  and  hatches,  and  it  is  correct  in  every  par- 
ticular. 

Jambb  Wright. 


Statement  of  Robie  South,  taken  on  oath  this  26th 
day  of  January  1871,  which  said  deponent  saith  : 

I  am  an  ordinary  seaman  on  board  the  ship  "  Beacon 
Light." 

I  have  heard  the  statement  of  the  captain  regarding  the 
ventilators  and  hatches,  and  it  is  correct  in  every  particular. 

Robib  South, 


Opinion  of  the  Court. 

The  Court  having  considered  the[preceding  evidence,  are 
of  opinion  that  the  statement  handed  in  by  the  captain  and 
verified  by  him  up(9n  oath  is  a  true  and  accurate  account 
of  the  circumstances  attending  the  loss  of  the  ship  "  Beacon 
Light,"  and  that  the  destruction  of  that  vessel  was  caused 
by  spontaneous  combustion. 

They  consider  that  all  necessary  measures  were  taken  by 
the  surviving  officers  and  crew  for  the  preservation  of  life» 
that  of  property  being  out  of  the  question,  and  that  no 
blame  is  attributable  to  thran  in  any  respect. 

The  court  are  further  of  opinion  that  the  remarks  made 
by  Captain  Fry  at  the  conclusion  of  his  evidence  are  worthy 
the  consideration  of  the  Board  of  Trade,  with  a  view  to 
securing  greater  safety  on  board  of  coal  vessels  proceeding 
on  long  voyages. 

The  court  desires,  in  conclusion,  to  express  their  appre- 
ciation of  the  humane  conduct  displayea  by  the  master  of 
the  ship  "  Northfleet,"  in  receiving  the  officers  and  crew  of 
the  lost  vessel  with  such  a  long  voyage  before  him,  and  beg 
leave  to  recommend  him  to  the  favourable  consideration  of 
the  Board  of  Trade. 

W.  F.  Pbideaux, 
Asst.  Resdt.  and  Magt.,  Aden- 

W.  K.  Thyne, 
Conservator  of  the  Port,  Aden. 
Confirmed, 
W.  R.  S.  FitzGerald, 

Governor  of  Bombay. 
Aden,  26th  January  1871. 


«'BERNICE,"  of  Liverpool,  a  saiUng  vessel  of  1,465 
tons  register,  nine  years  old,  and  classed  Al  at 
Lloyds,  which  class  would  last  until  June  (1873). 

Bombay  Fort  Police  Court, 

Friday,  4th  April  1873. 

Pursuant  to  the  Government  notification.  Marine  De- 
partment, published  in  the  Government  Gazette  of  the 
3rd  instant,  appointing  John  Connon,  Esquire,  Senior 
Magistrate  of  Police,  and  J.  £.  Betham,  Esquire,  master 
of  the  ship  **  Princess  Somerwatby,"  to  conduct  an  investi- 
gation into  the  circumstances  connected  with  the  total  loss 
by  fire  of  the  ship  "  Bemice,"  on  Saturday,  the  22nd  March 
1873,  in  latitude  18°  25'  North,  longitude  72°  15'  East,  the 
court  assembles  this  day  at  11  o'clock  a.m.,  for  the  pnrpose 
stated. 

Mr.  Peils,  officiating  solicitor  to  Government,  appears 
to  watch  the  case  on  behalf  of  Government. 

Jambs  Stannus  sworn;  examined  by  Mr.  Pbilb. 

I  ^vas  master  of  the  late  ship  "Bemice."  I  have  re- 
ceived a  copy  of  the  report  on  which  this  investigation  is 
held.  I  hold  a  certificate  of  competency  as  master,  granted 
by  the  Board  of  Trade  in  1863,  No.  9,179.  The  ship  was 
registered  in  the  port  of  Liverpool.  Uer  tonnage  ma 
1,455  and  33.  She  was  a  sailing  vessel,  and  was  built  at 
St.  John's,  New  Brunswick,  in  1864.  We  sailed  from 
Shields  on  the  9th  October  1872.  We  had  coals  on  board 
weighing  1,894  tons  and  15  cwt.  She  %vas  classed  Al  at 
Lloyds,  which  class  would  last  until  June  next.  I  believe 
the  ship  was  insured.    I  know  nothing  about  the  ougo. 
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All  due  and  possible  precaution  was  taken  inth  reference 
to  ventilation.  There  were  trunk  ventilators  at  eack  hatch- 
way, which  conununicated  with  fore  and  aft  trunks  in  the 
lower  hold.  I  had  eight  deck  ventilators.  I  have  had 
much  experience  in  hot  climates  in  carrying  coals.  I  never 
saw  a  cargo  of  coals  better  stowed  than  this.  The  coals 
were  dry  when  they  were  taken  on  board,  and  it  was  dry 
weather  when  they  were  so  taken  on  board.  We  had  very 
light  winds  and  hot  weather,  and  made  slow  nrogress.  Up 
to  the  17th  March  last  there  had  been  no  inaication  of  any 
heating  or  fire  among  the  coals,  and  the  water  in  the  tanks 
which  were  stowed  amongst  the  coal  in  the  affcer  part  of 
the  ship  remained  quite  cool.  On  the  17th  March  the  ship 
was  in  latitude  16^  53'  North,  longitude  72°  34'  East.  At 
6  o'clock  that  morning,  in  consequence  of  what  the  chief 
officer  told  me,  I  went  into  the  fore  hold  with  the  chief 
mate.  I  cleared  away  some  coal ;  smoke  and  vapour  were 
coming  out  just  abaft  the  foremast.  I  immediately  com- 
menced pouring  water  over  the  coals.  I  put  the  hatches 
on,  and  closed  the  ventilators  in  aU  places  to  exclude  the 
air.  We  kept  pouring  water  down  night  and  day,  till  the 
flames  drove  the  men  away  from  the  pumps.  On  the  19th 
March,  about  4  o'clock  in  the  morning,  an  explosion  took 

ftlace,  blowing  the  decks  up  Ax)m  the  main  hatch  forward, 
t  blew  all  the  hatches  and  skylights  up,  and  also  the  house 
forward  occupied  by  the  men.  Several  of  the  men  were 
hurt,  two  rather  severely.  Two  of  the  men  are  now  in 
hospital,  and  are  getting  better.  After  the  explosion  a 
great  deal  of  vapour  was  coming  out  of  the  fore  part  of  the 
ship.  The  barque  "  Ocean  Belle  "  was  seen  that  morning, 
and  I  signalled  to  her  to  come  up  and  remain  by  us.  She 
did  so  tdl  we  left  the  ship.  On  the  22nd,  about  6  o'clock 
in  the  morning,  the  flames  broke  out  all  over  the  ship, 
driving  the  men  away  from  the  pumps,  and  at  7  o'clock 
that  morning  the  crew  left  the  ship.  I  stopped  there  half- 
an-hour  longer.  The  foremast  had  fallen  before  I  left,  aud 
about  five  minutes  after  I  left  the  other  two  masts  came 
down.  The  ship  was  all  in  flames  fore  and  aft.  I  and  the 
the  crew  went  on  board  the  **  Ocean  Belle."  The  "  Ocean 
Belle  "  remained  near  the  wreck  all  day.  In  the  middle  of 
the  day  I  went  as  close  to  the  "  Bemice  "  as  I  could  safely 
get,  and  saw  that  she  was  a  mere  shell.  There  was  a  great 
mass  of  dxe  and  very  little  smoke.  From  the  time  I  dis- 
covered the  fire  I  did  my  best  to  reach  Bombay,  hoping  to 
keep  the  fire  under  till  then.  The  coals  belonged  to  the 
Peninsular  and  Oriental  Company,  and  their  own  surveyor 
superintended  the  shipping  of  the  coals  in  Shields. 

By  the  Court. 

I  know  the  ship  was  insured,  but  I  do  not  know  any- 
thing about  the  cargo.  I  do  not  know  the  amount  the 
ship  was  insured  for ;  I  got  instructions  about  the  insu- 
rance of  the  ship.  The  ship  was  drawing  22  feet  4^  inches 
aft,  and  22  feet  2\  inches  forward.  In  my  judgment 
the  ship  was  not  overloaded ;  she  would  have  carried  2,000 
tons  easily.  She  had  1,894  tons  on  board.  I  had  every 
assistance  and  kindness  from  the  "Ocean  Belle."  The 
crew  were  under  proper  control.  I  have  been  three  years 
in  the  '*  Bemice ;"  I  have  seen  her  deeper  loaded  with  salt. 
We  had  five  boats  on  board ;  they  were  all  in  good  order 
and  ready  for  use.  I  saved  four  boats  and  sundry  other 
articles  belonging  to  the  ship,  which  have  been  sold  by 
auction.  I  saved  my  nautical  instruments,  but  lost  most  of 
my  effiBots. 

Jambb  Stannus. 
Taken  on  oath  before  us, 
John  Connon, 

Senior  Magistrate  of  Police, 
J.  £.  Bbtham, 

Captain  of  the  ship  "  Princess  Somerwatby." 

By  the  Court. 
The  reason  why  I  stopped  the  ventilation  when  the  ship 
was  on  fire  was  because  I  thought  and  always  understood 
that  stopping  the  ventilation  was  the  best  way  of  preventing 
fire  breaking  out. 

James  Stannus. 
Taken  on  oath  before  us, 
John  Connon, 

Senior  Magistrate  of  Police, 
J.  £.  Bbtham, 

Cf^)tain  of  the  ship  **  Princess  Somerwatby." 


Philip  Coutanche  sworn ;  examined  by  Mr.  Pbile, 
I  was  ihe  chief  officer  of  the  ship  ''  Bemice."  I  was  on 
board  when  the  cargo  of  coals  was  taken  on  board  at 
Shields.  The  caiigo  was  properly  stowed,  and  every  pre- 
caution was  taken  with  regard  to  ventilation.  We  left 
•Shields  on  the  8th  or  9th  October  1B72.  We  had  light 
and  eontiary  winds  and  the  weather  was  very  hot.    Nothing 


particular  occurred  on  the  voyage,  and  there  was  no  indi- 
cation of  heat  in  the  vessel  or  the  coals  being  on  fire  until 
the  17th  March.  At  daylight  on  that  morning  I  noticed 
steam  and  smoke  coming  out  of  the  fore  hatchway,  and  I 
immediately  informed  the  captain.  The  captain  and  I  went 
below  and  examined  the  coals.  We  moved  some  of  the  coals 
and  poured  water  down  where  we  thought  the  fire  was.  After 
pouring  a  certain  quantity  of  water  on  the  coals,  we  put  on 
all  the  hatches  and  stopped  all  ventilation  except  where 
we  were  pouring  water  down.  We  continued  the  pumping 
night  and  day,  and  never  stopped.  On  the  19th,  at  4  o'clock 
in  the  morning,  there  was  an  explosion.  It  blew  the  decks 
up  in  the  fore  part,  also  all  the  natches  and  the  forehouse. 
We  continued  pouring  water  down  after  the  explosion. 
The  ship  was  kept  by  the  wind  making  the  best  pf  her  way 
for  Bombay.  At  6  o'clock  in  the  morning  of  the  22nd 
the  flames  broke  out  imder  the  fore  house,  and  then  all 
oyer  the  ship.  The  "  Ocean  Belle  "  was  near  us  at  the 
time.  When  the  sails  forward  took  fire  the  crew  left  the 
ship  and  went  on  board  the  "  Ocean  Belle."  I  left  the 
ship  at  half-past  7  that  morning.  The  foremast  was 
then  over  the  side,  and  the  mainmast  was  tottering  and  it 
came  down  about  a  quarter  of  an  hour  afterwards,  and 
brought  the  mizzenmast  down  with  it.  The  ship  after- 
wards broke  out  in  flames  all  over,  fore  and  aft. 

By  the  Court. 

I  joined  the  ship  a  month  before  we  left  Shields,  and 
was  on  board  all  the  time  the  coals  were  being  taken  on 
board.  We  were  in  the  dock.  The  coals  were  quite  dry.  I 
have  been  in  ships  carrying  coals  before.  I  have  been  in  ' 
two  other  ships  bound  for  Bombay  with  coals.  I  think 
the  ventilation  on  board  the  "  Bernice  "  was  the  best  I  ever 
saw.  There  was  no  suspicion  of  fire  till  the  morning  of 
the  17th  March.  The  crew  behaved  very  well  till  the  ex- 
plosion occurred.  They  then  seemed  a  little  frightened. 
We  were  well  received  by  the  "  Ocean  Belle." 

Philip  Coutanche. 
Taken  on  oath  before  us, 
John  Connon, 

Senior  Magistrate  of  Police, 
J.  E.  Betham, 

Captain  of  the  ship  '*  Princess  Somerwatby." 


Andrew  Dryburoh  sworn ;  examined  by  Mr.  Peile. 

I  was  carpenter  on  board  the  **  Bernice."  I  was  on 
board  the  ship  when  she  was  taking  on  board  her  cargo  at 
Shields.  The  ventilating  apparatus  was  all  fitted  before  I 
went  on  board.  I  never  saw  a  ship  ventilated  before.  The 
other  Bhips  I  have  been  on  board  of  made  short  passages 
only.  Tne  ship  was  staunch  and  strong  when  she  left 
Shields  on  the  9th  October.  She  was  tight  all  the  passage. 
Up  to  the  17th  March  nothing  particular  happened.  I 
was  on  board  that  morning,  when  smoke  was  seen  coming 
out  of  the  fore  hateh.  I  and  the  chief  mate  went  down  the 
fore  hold  to  try  and  find  out  where  the  fire  was.  We 
started  the  pumps  pouring  water  over  the  coals  about  an 
hour  afterwards.  1  think  the  hatehes  were  put  on  the  next 
day.  We  continued  pouring  water  on  the  coals.  The 
hatehes  were  all  put  on.  I  remember  the  explosion  taking 
place  on  the  Thursday.  Smoke  was  first  observed  on  the 
Tuesday.  The  explosion  occiured  before  daylight.  The  fore 
part  of  the  ship  was  blown  up.  It  was  a  loud  explosion ; 
several  of  tiie  men  were  hurt.  The  boate  were  put  out,  and 
then  we  started  pumping  again.  On  the  Sunday  following 
flames  burst  out  underneath  the  house  in  the  fore  part  of  the 
ship.  That  morning  we  left  the  ship  and  went  on  board  the 
"  Ocean  Belle."  Shortly  after  we  left  the  ship  the  foremast 
fell,  and  about  an  hour  afterwards  the  mainmast  and  mizzen- 
mast fell.  The  flames  broke  out  all  over  the  ship  after  that. 

By  the  Court. 
The  captain  ordered  the  hatehes  to  be  put  on.    The  ship 
made  no  water  all  the  way  out.     I  sounded  the  pumps 
every  day,  sometimes  twice,  all  the  way  out.     It  is  my 
practice  to  do  so. 

Andrew  Dryburgh. 
Taken  on  oath  before  us, 
John  Connon, 

Senior  Magistrate  of  Police. 
J.  £.  Bbtham, 
Captain  of  the  ship  *'  Piincess  Somerwatby." 


William  Elliot  Jarvis  sworn ;  examined  by 
Mr.  Peile. 

I  am  the  master  of  the  *'  Ocean  BeUe,"  lately  arrived  in 
Bombay  on  a  voyage  from  Swansea  with  coals.  On  a 
Thursday  morning  in  March  last,  in  conseouence  of  signals, 
I  passed  dose  under  the  lee  of  ihe  ship  **  Bemice."    I  was 
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ied  by  Captain  Stannus,  who  told  me  his  ship  was  on 
/b.  I  went  on  board.  I  found  the  decks  were  blown  up 
Aom  the  main  hatch  forward,  and  the  forehouse,  and  some 
of  the  men  were  lying  about  the  deck  injured.  There  was 
a  little  smoke  coming  out  of  the  hold.  I  sent  my  second 
mate  and  three  hands  on  board  to  assist.  1  could  not 
spare  any  more  hands,  as  mine  is  a  small  vessel.  On  the 
Saturday  afternoon  I  took  on  board  my  ship  the  effects  of 
the  crew  of  the  "  Bernice,"  in  order  to  encourage  them  to 
work.  On  the  Sunday  morning,  about  6  o'clock  or  half- 
past  6, 1  saw  the  flames  break  out  on  boardthe  "  Bernice," 
in  the  forehouse.  The  crew  of  the  "Bernice"  then  came 
on  board  the  **  Ocean  Belle."  At  the  time  they  came  on 
board  all  the  masts  were  gone  on  board  the  "  Bernice." 
The  master  of  the  "Bernice"  afterwards  came  on  board. 
We  remained  by  the  ship  allday,  and  about  12  o'clock  in  the 
day  we  went  close  past  her,  and  I  went  up  into  the  rigging 
to  look  at  the  "  Bernice,"  and  saw  she  was  nothmg  but  a 
shell  and  a  mass  of  red  hot  cinders.  All  the  time  from  the 
time  I  first  went  to  the  "  Bernice  "  till  the  ship  was  burnt 
we  were  making  the  best  of  our  way  to  Bombay. 

By  the  Court. 
All  sail  was  set  on  the  "  Bernice  "  up  to  Sunday  morning 
or  until  the  flames  broke  out  on  board. 

W.  E.  Jabvis. 

Taken  on  oath  before  us, 
John  Connon, 

Senior  Magistrate  of  Police. 
J.  E.  Betham, 

Captain  of  the  ship  "  Princess  Somerwatby.  ' 


Report  of  the  Court, 

Bombay  Fort  Police  Court, 

Monday,  7th  April  1873. 
Pursuant  to  the  Government  resolution.  Marine  Depart- 
ment, and  notification  published  in  the  Government  Gazette 
of  the  3rd  instant,  appointing  John  Connon,  Esq.,  Senior 
Magistrate  of  Police,  and  J.  E.  Betham,  Esq.,  master  of 
the  ship  "  Princess  Somerwatby,"  to  conduct  an  investiga- 
tion into  the  circumstances  connected  with  the  total  loss 
by  fire  of  the  ship  "  Bernice  "  on  Saturday,  the  22nd  March 
1873,  in  latitude  18°  25'  North,  longitude  72°  15'  East,  the 
court  assembled  for  the  purpose  stated  on  the  dates 
mentioned  in  the  record  of  proceedings. 

From  the  evidence  adduced  before  us  relative  to  the  loss 
of  the  "  Bernice  "  by  fire,  we  find  that  nothing  of  any  con- 
sequence appears  to  have  occurred  on  board  the  ship  till 
the  morning  of  the  17th  March  last,  when  the  ship  was 
within  200  miles  of  Bombay. 

At  that  time  smoke  and  vapour  were  seen  to  be  coming 
out  of  the  hold  just  abaft  the  foremast. 

The  vessel  appears  to  have  been  properly  laden  and  well 
ventilated,  and  all  due  precautions  seem  to  have  been  taken 
to  guard  against  fire.  The  cargo  consisted  entirely  of  coal, 
of  which  there  were  1,894  tons  15  cwts.  on  board.  The 
registered  tonnage  of  the  ship  was  1,455  tons,  and  the 
captain  says  that  she  was  fit  to  carry  2,000  tons,  which  we 
believe.  The  ship  left  Shields  bound  for  Bombay  by  way 
of  the  Cape  of  Good  Hope  on  the  9th  October  1872.  The 
ship  was  thus  over  five  months  at  sea  when  the  fire  was 
discovered  among  the  coals.  We  are  satisfied  by  the  evi- 
dence that  the  ship  was  well  found,  well  manned,  and 
equipped,  and  the  long  passage  is  accounted  for  by  light 
and  contrary  winds. 

When  the  fire  was  discovered  all  possible  means  were,  as 
appears  to  us,  promptly  adopted  to  extinguish  it.  But 
notwithstanding  the  efforts  made  by  the  master  and  by  his 
officers  and  crew  to  save  the  ship  from  destruction,  the  fire 
made  rapid  progress,  and  on  the  morning  of  the  19th 
March,  about  4  o'clock,  an  explosion  took  place,  when  the 
decks  were  blown  up  from  the  main  hatch  forward,  also  the 
hatches,  skylight,  and  deck-house  forward  occupied  by  the 
crew.     Several  of  the  men  were  hurt,  two  severely. 

After  the  explosion  Captain  Stannus  states  that  he 
observed  much  vapour  commg  out  of  the  fore  part  of  the 
ship. 

Fortunatelv  the  barque  "  Ocean  Belle,"  an  English  ship, 
was  seen  in  the  morning  the  explosion  occurred  on  board 
the  "  Bernice,"  and  Captain  Stannus  signalled  to  the 
"  Ocean  Belle "  for  assistance.  Captain  Jarvis  of  the 
''  Ocean  Belle "  immediately  sent  such  assistance  to  the 
"  Bernice  "  as  he  could.  His  men  well  assisted  the  crew  of 
the  ship  in  danger  to  work  the  pumps  in  the  way  of  playing 
water  on  the  cargo,  keeping  the  decks  flooded,  &c.,  and  we 
are  of  opinion  that  every  effort  which  could  have  been  made 
was  made  to  put  out  the  fire. 

On  'the  morning  of  the  22nd,  however,  about  6  o'clock, 
flames  broke  out  all  over  the  ship.  The  men  were  driven 
away  from  the  pumps  by  the  flames^  and  at  7  o'clock  they 


were  compeUed  to  leave  the  ship,  but  they  did  not  do  so 
without  the  leave  of  the  captain.  The  captain  himself 
remained  on  board  half  an  hoiur  longer.  Before  he  left  the 
ship  the  foremast  had  fallen,  and  about  five  minutes  after 
he  left  the  ship  the  other  two  masts  fell,  the  ship  being  then 
all  in  flames  fore  and  aft. 

The  *'  Ocean  Belle  "  remained  near  the  wreck  all  day.  In 
the  middle  of  the  day  Captain  Stannus  and  Captain  Jarvis 
went  as  close  to  the  ''  Bernice  "  as  they  could  with  safety, 
and  saw  that  the  vessel  had  been  burnt  down  to  a  mere 
shell. 

From  the  time  the  fire  was  discovered  Captain  Stannus 
made  every  effort  to  reach  Bombay,  thinking  that  he  might 
possibly  keep  the  fire  under  till  then  and  be  able  to  save 
nis  ship. 

In  view  of  all  the  facts  as  they  have  appeared  before  us 
in  evidence,  we  consider  that  the  destruction  of  the  '*  Ber- 
nice "  was  caused  by  spontaneous  combustion  among  the 
coal,  which  may  have  been  owing  in  some  measure  to  the 
long  time  the  ship  was  at  sea  before  she  got  near  Bombay. 

We  are  of  opinion  that  no  blame  ati;aches  to  the  master 
of  the  "  Bernice,"  or  to  his  officers  or  his  crew.  ITiey  have 
been  the  victims  of  a  common  misfortune,  and  all  seem  to 
have  worked  with  judgment  and  care  in  thtir  respective 
positions,  and  did  all  they  could  do  to  extinguish  the  fire 
and  save  the  ship.  • 

The  captain  of  the  "  Bernice"  holds  a  certificate  of  com- 
petency from  the  Board  of  Trade  dated  20  years  ago,  and 
under  the  circumstances  narrated  in  this  report,  and  refer- 
ring to  the  evidence  taken  before  us,  of  which  evidence  we 
submit  full  notes,  we  have  not  thought  it  necessary  to 
detain  this  certificate,  though  it  was  duly  tendered  us,  and 
we  have  accordingly  returned  it  to  him. 

We  wish  to  add  a  word  as  to  the  captain  of  the 
•'  Ocean  Belle."  He  seems  to  us  to  have  behaved  under  the 
circumstances  with  most  considerate  humanity,  and  al- 
though that  is  not  more  than  we  should  expect  of  any 
British  seaman,  we  are  of  opinion  that  both  before  and  aft^ 
the  disaster  (as  he  brought  the  captain  and  crew  of  the  lost 
ship  all  to  Bombay  in  his  own  small  ship  and  treated  them 
well)  he  deserves  honourable  mention,  that  his  conduct 
should  be  brought  to  the  notice  of  the  Government,  as  we 
now  respectfully  bring  it,  and  that  if  the  Government  is  so 
pleased,  it  should  be  brought  to  the  notice  of  the  Board  of 
Trade  as  well. 

John  Connon, 

Senior  Magistrate  of  Police. 

J.  E.  Betham, 
Captun  of  the  ship  **  Princess  Somerwatby." 

Bombay  Fort  Police  Court, 
7th  April  1873. 

Confirmed, 

J.  WODEHOUSE. 

May  5th,  1873. 


«  COUNTY  OF  NAIRN,"  of  Glasgow,  of  990  tons 
register,  four  years  old. 

Report  of  the  proceedings  at  a  Court  of  Inquiry  held  at 
the  office  of  H.B.M.  Acting  Vice-Consul  at  Sourabaya  on 
the  23rd  day  of  August  1873,  for  the  purpose  of  investi- 
gating the  circumstances  attending  the  loss  of  the  British 
ship  "  County  of  Nairn,"  of  Glasgow,  Richard  McKenzie, 
master. 

Present : 

Alexander  Hadaway,  H.B.M.  Acting  Vice-Consul, 

President. 
N.  Mc Vicar,  partner  of  the  firm  of  Messrs.  Martin, 

Dyce,  &  Co. 
James  Greio,  procuration  holder  of  the  firm  of  Messrs. 

Pitcairn,  Syme,  &  Co. 
Alexander  McNab,  master  of  the  British  ship"  Daniel 

Rankin." 

The  ])resident,  having  duly  sworn  the  members  of  the 
court,  explained  to  them  the  nature  of  the  inquiry  about  to 
be  instituted. 

Captain  McKenzie  was  then  called  and  dulv  sworn,  and 
in  reply  to  questions  put  bv  the  court,  stated  that  he  was 
46  years  of  age.  Had  held  a  master's  certificate  for  16 
years,  and  had  been  6  years  in  the  employ  of  the  owners  of 
the  ''  County  of  Nairn."  He  once  before  had  an  accident 
with  a  vessel  under  his  command ;  it  was  in  1859^  and 
happened  on  the  west  coast  of  Scotland. 

On  being  requested  by  the  court  to  state  the  circum- 
stances connected  with  the  loss  of  the  vessel.  Captain  Mc- 
Kenzie tdened  to  his  logbook,  the  entries  in  whic^  from 
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the  12th  to  the  16ih  August  were  then  read  out  by  the 
pieflident  as  foUows : — 


Courses. 


Tuesday,  the  12th  August  1873. 


Connes. 
S.E.  by  E. 
S.E.  by  E. 


S.S.E. 
,byE.iK 


E.S.E. 


N.N.E. 


Winds. 

N.N.E. 
East. 


E.iS. 


N.E. 


a.in. '  Light  wind  and  very 
variable.  2  a.m.  steady; 
8,  tacked  ship;  8.30, 
galley  caught  fire;  it 
was  soon  put  out,  doing 
little  harm;  people  va- 
riously employed. 

Noon,  taokea  ship ;  1  tacked 
ship.  p.m.  Discovered 
smoke  issuing  from  the 
coals  on  port  side  of  main 
hatch ;  called  all  hands 
passed  pig  iron  on  deck 
removea  hoxea,  crates,  &cj 
from  place  around  the 
smoke ;  played  water  on 
it. 

5.  Passed  the  powder  on 
poop,  and  covered  it  the 
best  we  could  with  sails, 
tarpaulings,  &c. 

Latter  port,  water  kept  play- 
ing on  it  to  keep  it  down. 

11.   Hard  breeze  came  off, 

.  tacked  ship  to  Eastward. 


Wednesday,  13th  August. 


N.E.byE.iE. 

N.E.  by  E. 

E.N.E. 

E.  by  N. 

S.W.  by  S. 

South. 
S.byE. 


S.E.  i  E. 

S.E.  by  E. 

S.E. 
S.E.  by  S. 


E.S.E. 
E.  by  S. 


a.m.  Moderate  breeze  and 
clear  weather.  4  a.m.  do. 
do.  6  a.m.  Crimen  Java, 
bore  N.N.W.  4  miles; 
found  the  smoke  coming 
out  all  over  in  square  of 
main  hatch  ;  cleared  all 
cargo  out  of  the  road,  and 
kept  water  going  on  it; 
it  feels  very  warm ;  all 
hatches  are  on  but  one  of 
the  hatches  at  the  main 
for  to  get  water  down. 

The  smell  of  gas  is  so  strong 
that  it  almost  chokes  the 
people  in  the  hold.  Noon, 
fine  breeze ;  p.m.,  mode- 
rate breeze  and  fine  clear 
weather. 

2  p.m.  Tacked  ship. 

Still  playing  water  on  the 
coals ;  they  are  getting 
much  worse. 

1 1  p.m.  Tacked  ship. 

Still  keeping  going ;  smoke 
all  over  the  deck;  can't 
sleep  in  forecastle  for  gas. 

Midnight.  Squally  with 
rain ;  pumps  attended  to 


Thursday,  14th  August. 


I.E.iE. 

S.S.E. 

S.E. 


S.S.W. 

s.w. 

Variable. 


a.m.  Fine  breeze  and  clear 
weather. 

4  a.m.  Do.        do.        do. 

There  is  smoke  coming  out 
all  round  the  mainmast ; 
took  more  pig  iron. 

On  deck  and  shifted  more 
cargo,  keeping  water  on  it. 

10  a.m.  People  cannot  stop 
below,  it  is  increasing  so 
very  ftat.  Smoke  is  Uke 
to  suffocate  us  about  main 
hatch;  there  is  smoke 
coming  out  of  all  three 
lower  masts  heads,  and 

p.m.,  now  fearing  that  the 
coals  are  become  ignited, 
judged  it  is  prudent  to 
make  for  the  western 
channel  to  Sourabaya,  to 
scuttle  ship  on  bank,  and 
get  assistance.  6*46  p.m. 
Tacked  ship  to  S.E. ;  at 
9  p.m.,  sighted  light-ship; 
at  9.30,  wind  hauled  off 
the    land,  which  taking 


Winds. 


the  ship  aback,  obliged  us 
to  come  to  anchor  in  7 
fathoms  water,  with  30 
fathoms  chain  on  port. 
Light-ship  bearing  S.E., 
Panka  Point  S.W.  and 
while  in  the  act  of  clewing 
up  the  sail,  flames  burst 
up  the  main  hatch ;  at 
once  the  order  was  given 
to  heave  gunpowder  over 
board,  and  then  to  get  out 
the  three  boats  on  beams 
aft;  left  the  ship  and  lay 
by  her ;  flames  half  up  the 
mainmast. 


Friday,  15th  August. 


a.m.  Flames  stopping, 
judged  it  safe  to  boanl 
the  ship ;  hove  short  and 
made  sail  ready  to  run  the 
ship  on  the  bank.  6  a.m. 
Spoke  the  schooner 
"Duke  of  Richmond," 
bound  to  Sourabaya;  de- 
sired him  to  report  ship 
on  fire,  and  we  did  intend 
to  scuttle  her.  Wind 
came  in  feivour,  weighed 
anchor,  and  proceeded 
towards  the  bank;  wind 
light  and  coming  ri^ht 
out,  at  the  same  time  tide 
being  against  us  we  had 
to  let  go  anchor  again  in 
5  fathoms  water ;  all  keep 
playing  water  on  fire. 
11  a.m.  Received  on  board 
a  pilot ;  sear-breeze  came 
strong,  which  caused  the 
flames  to  increase  very 
fast  in  the  hold,  but  it 
keeps  under  hatches. 
1  p.m.  Tripped  anchor 
ana  run  the  ship  on*shore, 
Panka  Point. 

Bearing  W.  i  S.  4  a  mile ; 
two  anchors  let  go  and 
bored  holes  to  scuttle 
ship  ;  while  in  the  act  of 
scuttling  her,  ship  burst 
out  in  flames,  forcing  us 
to  take  to  the  boats  as 
fast  as  we  could  assisted 
by  two  of  the  Panka  pilot 
boats,  saving  but  very 
little,  amounting  to  gig, 
pinnace,  and  life-boat, 
with  their  gear,  several 
bolts  of  canvas,  chrono- 
meters, barometers,  and 
compass  landed  with  boats 
at  Panka  Point,  ship  being 
in  one  complete  mass  of 
flames  fore  and  aft. 


Saturday,  16th  August. 

a.m.  I)ayliffht«  all  masts 
over  the  side,  and  giboom 
and  hull  of  the  ship 
burned  to  the  water's 
edge ;  ship  not  being  full 
of  water  to  cover  all  the 
fire,  made  carpenter  cut 
large  hole  to  let  water 
run  in  faster,  which  com- 
pletely scuttled  her;  find- 
ing that  nothing  could  be 
saved,  got  boats  from 
Resident  of  Sedayoe,  and 
proceeded  to  Sourabaya 
with  crew,  leaving  the 
wreck  of  ship  in  charge 
of  the  Resident,  with 
orders  to  keep  a  strict 
watch  till  further  orders. 

We,  the  undersigned,  hereby  certify  that  the  above  is  a 
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true  and  correct  copy  of  the  log-book  of  the  "  CJounty  of 
Nairn  "  from  the  12th  to  the  16th  August. 
Alex.  Hadaway, 

H.B.M.'8  Acting  Vice-Conaul. 
Neil  McVicae, 
Partner  of  the  firm  of  Martin  Dyoe  &  Co. 

James  Greig, 
Procuration  holder  of  the  firm  of  Pitcairn, 
Lyme,  &  Co. 
Alex.  McNab, 
Master  of  ship  ''Daniel  Rankin." 


Captain  McKenzie  stated  further:  Shortly  before 
noon  on  the  12th,  we  lay  a  little  to  the  west  of  the  Island 
of  Carimon,  Java.  I  then  steered  for  land  due  south,  a; 
light  wind  blowing  from  E.  i  S.,  but  later  on  a  land  breezo 
springing  up,  I  was  forced  to  sail  off  land.  Until  the  13th,  I 
did  not  look  upon  the  fire  as  serious,  and  then  from  the 
position  of  the  ship  and  the  direction  of  the  wind,  it  was 
easier  to  make  for  Panka  Point  than  Samarang.  When 
the  log-book  says  the  galley  was  on  fire,  it  is  incorrect,  it 
should  be  a  fire  was  in  the  galley.  It  was  of  a  trifling 
nature,  and  was  caused  by  the  upsetiking  of  some  fat  out  of 
one  of  the  pans  into  the  fire.  The  woodwork  over  the 
fire  was  merely  blistered ;  no  sparks  could  possibly  have 
come  out  of  the  galley  and  supposing  a  few  had,  it  was  im^ 
possible  that  they  could  have  reached  the  hold.  When  the 
smoke  first  appeared,  I  accounted  for  it  that  the  coals  were 
either  on  fire  or  smouldering.  I  consider  that  there  was 
suflScient  ventilation  for  the  coals  on  board.  Altogether 
there  were  600  tons,  and  they  were  stowed  in  two  portions, 
one  portion  consisting  of  400  tons  was  stowed  directly 
under  the  main  hatch  and  separated  from  the  other  portion, 
consisting  of  tiie  remaining  200  tons,  by  a  pile  of  crates. 
Both  portions  were  about  13  to  14  feet  deep  at  their 
deepest  part,  gradually  tapering  oS  towards  the  fore  hatch 
and  stem  respectively.  I  am  unable  to  say  whether  the 
coal  was  damp  when  taken  in.  When  the  smell  of  gas 
was  first  reported,  I  went  below,  and  seeing  nothing,  or- 
dered the  hatches  to  be  left  open  to  carry  away  the  smell. 
When  we  tacked  at  noon  on  the  12th,  the  hatches  were 
still  open,  but  they  were  afterwards  closed.  I  have  often 
carried  the  same  quantity  of  coal  with  no  better  ventilation. 
I  tried  to  get  up  a  portion  of  the  cargo,  first  passed  up  the 
gunppwder,  after  which  we  found  it  impossible  to  remain 
below.  I  then  proceeded  with  all  despatch  to  reach  Panka 
Point,  on  purpose  to  scuttle  the  ship,  which  was  the  only 
way  of  savinc  either  ship  or  cargo.  I  had  pumps  and  a 
fire-engine  with  a  long  hose,  all  of  which  were  m  good 
order ;  we  had  also  a  good  supply  of  buckets,  which  were 
used. 

William  Third,  first  officer,  was  now  called,  and  hav 
ing  been  duly  sworn,  deposed  as  follows  : — 

I  am  31  years  of  age.  I  have  held  a  master's  certificate  for 
two  years.  Have  bMn  17  months  on  board  the  "  County 
of  Nairn."  The  log-book  was  written  by  me,  and  I  confirm 
its  contents.  When  the  fire  in  the  galley  took  place,  the 
cook,  who  acted  also  in  the  capacity  of  steward,  was  aft 
attending  the  oaptain  and  myself  at  breakfast.  The  paint 
in  'the  ^ley  was  merely  blistered,  no  other  damage  was 
done  ;  and  by  the  time  the  captain  and  I  got  forward,  the 
fire  had  been  put  out.  I  am  unable  to  account  for  the 
coals  getting  on  fire,  the  ventilation  was  good,  in  fact 
better  than  in  most  vessels  in  which  I  have  served. 

He  confirmed  Captain  McKenzie's  statement  as  to  the 
manner  in  which  the  coals  were  stowed. 

The  fire  must  have  commenced  in  the  coals  stowed 
directly  under  the  main  hatch.  The  crates  being  stowed 
between  the  two  lots  of  coal  would  assist  the  ventilation, 
the  masts  were  ventilators,  as  they  were  of  iron  and  had 
the  usual  holes,  which  I  know  were  not  plugged  up,  as 
when  stowing  the  coal,  I  myself  had  them  cleaned  out.  The 
coals  were  dry  when  taken  in.  I  have  often  been  in  coal 
ships  before,  and  in  some  without  any  ventilation  whatever. 
While  in  Batavia  the  coals  were  never  touched,  neither  was 
there  any  smell  of  gas  detected. 

He  confirmed  Captain  McKenzie's  statement  as  to  the 
first  discovery  of  smoke.  When  the  pig  iron,  boxes,  &c. 
had  been  cleared  awav,  I  distinctly  saw  smoke  coming  up 
through  the  coal.  I  have  no  reason  to  suppose  that  there 
was  any  carelessness  on  the  part  of  the  crew.  It  was  im- 
possible to  scuttle  the  vessel  before  we  did.  The  holes  for 
scuttling  were  all  bored  from  the  outside.  An  unsuccessful 
attempt  was  made  to  save  the  sails,  but  it  was  impossible 
attempting  to  save  any  of  the  cargo.  Between  decks  fore 
and  art  she  was  one  mass  of  flames.  I  cannot  understand 
how  it  was  she  lasted  as  long  as  she  did ;  and  when  the 
flames  did  burst  out,  I  had  to  spring  oS  the  bows  to  gain 
the  boats. 


Robert  Brbmnbr,  second  mate,  was  now  called,  and 
having  been  duly  sworn,  gave  the  following  evidence : — 

I  am  25  years  of  age.  I  hold  a  first  mate's  certificate, 
and  have  served  for  about  two  years  in  this  vessel.  It  was 
my  watch  when  the  smell  of  gas  was  first  detected.  It  was 
reported  to  me  bv  Collins,  who  had  opened  the  fore  hatch 
in  order  to  go  below  for  a  small  piece  of  wood.  I  tried  to 
go  down  the  fore  hatch,  but  the  smell  of  the  gas  almost 
choked  me.  I  went  and  reported  to  the  captain.  The 
vessel  was  well  ventilated.  Tne  masts  were  not  plugged. 
I  consider  the  mainmast  waa  a  good  ventilator. 

He  confirmed  Captain  McKenzie  and  the  first  mate  as 
to  the  stowing  of  the  coal.  The  coal  was  dry  when  taken 
in ;  cannot  say  cause  of  fire.  In  Batavia,  I  was  in  the 
hold  every  day  for  12  hours,  and  there  was  then  no  sign  of 
anything  going  wrong. 

When  we  tackecl  on  the  1 2th,  this  being  about  the  time 
the  smoke  was  first  discovered  the  hatches  were  open. 
There  was  no  carelessness  on  the  part  of  the  crew  which 
could  have  occasioned  the  ^xe.  The  fire  in  the  galley  was 
nothing;  it  was  no  fire  at  all. 

Collins,  A.B.,  was  now  called,  and  having  been  duly 
sworn,  deposed  as  follows : — 

I  am  a  Canadian,  and  am  30  'years  of  age.  I  went  to 
the  forehatch  for  the  purpose  of  going  below  to  get  a  piece 
of  wood,  but  upon  lifting  the  hatch,  the  smell  of  gas  was 
so  strong  I  could  not  descend.  I  then  reported  to  the 
second  mate,  who  went  forward  to  see  what  was  the  matt^. 
I  was  never  before  in  a  vessel  laden  with  coals.  From  what 
we  could  see  by  digging  in  the  coals  through  which  the 
smoke  was  issuing,  and  wHich  at  first  were  not  so  hot  as  to 
prevent  our  standing  on  them,  it  is  my  opinion,  and  that 
of  the  rest  of  the  sailors,  -that  the  fijre  was  at  the  very 
bottom  of  the  coals.  I  saw  smoke  coming  out  of  the 
masts. 

What  Collins  stated  with  respect  to  galley  fire  confirmed 
Captain  McKenzie's  statement. 

James  Lesley,  carpenter,  was  now  called,  and  having 
been  duly  sworn,  stated  as  follows  : — 

I  am  23  years  of  age,  and  have  served  three  and  a  half 
months  on  board  the  '*  County  of  Nairn."  I  previously 
served  on  board  a  steamer.  He  confirmed  Captain 
McKenzie's  statement  in  regard  to  ^le  in  the  galley. 
When  smoke  was  first  reported  I  was  at  my  usual  work. 
I  consider  there  was  sufficient  ventilation.  I  know  nothing 
about  the  stowage  of  the  cargo.  I  joined  the  vessel  the 
day  she  sailed,  fi;  was  I  who  scuttled  the  vessel.  I  worked 
first  from  a  boat,  afterwards  from  a  stage  slung  on  the  out- 
side of  the  ship,  afad  as  the  swell  rose  and  fell  I  was  some- 
times almost  submerged,  in  fiict  it  was  with  great  danger 
to  both  life  and  limb  that  I  succeeded  in  doing  what  I  did. 
I  bored  five  holes  li  inches  in  diameter  in  each  side  of  the 
vessel,  having  first  removed  the  copper.  There  was  no 
possibility  <^  cutting  out  a  square  block.  I  consider  my 
best  was  done  to  scuttle  the  vessel ;  in  fact  there  was  no 
other  way.    The  vessel  was  well  supplied  in  case  of  fire. 

Charles  Marshall,  A.B.,  was  now  called,  and  having 
been  duly  sworn,  deposed  as  follows : — 

I  am  3/  years  of  age.  Have  served  three  and  a  half  months 
on  board  the  ''County  of  Nairn."  I  was  at  the  wheel 
when  smoke  was  first  reported.  From  12  a.m.  to  2  p.m. 
we  were  on  the  starboard  tack.  I  saw  smoke  coming  up 
through  the  coal  from  underneath  the  beams.  Everything 
was  done  that  could  be  done  to  put  the  fire  out. 

John  Russell,  cook  and  steward,  was  now  called,  and 
having  been  duly  sworn,  gave  the  following  evidence : — 

He  confirmed  Captain  McKenzie's  statement  in  regard  to 
origin  of  the  fijre  in  the  galler.  The  paint  which  was 
blistered  had  not  fallen  off,  and  did  not  come  off  until  I 
had  scraped  it  off.  I  never  before  went  as  cook  and 
steward, 

Archibald  Graham,  boatswain,  was  now  called,  and 
having  been  dt^y  sworn,  stated  as  follows : — 

I  Imve  been  three  and  a  half  months  on  board  the 
"  County  of  Nairn."  I  have  been  four  years  at  sea.  It 
was  not  my  watch  when  the  smell  of  gas  was  first  discovered. 
I  was  below  when  the  smell  of  gas  was  reported.  The 
captain  went  down  forward  and  came  up  aft,  but  could  see 
nothing. 

We  were  tacking  the  ship  when  smoke  appeared.  The 
hatches  were  open,  but  they  were  afterwards  closed.  There 
was  no  carelessness  on  the  part  of  the  crew  with  regard  to 
lights. 

Decision, 
We,  the  undersigned,  having  duly  weighed  the  evidence 
adduced,  give  it  as  our  opinion  that  the  loss  of  the  British 
ship  "  County  of  Nairn  "  was  caused  by  fire,  the  origin  of 
which  is  unknown,  but  supposed  to  be  spontaneous  com- 
bustion of  the  coals  in  the  lower  middle  part  of  the  ship. 
Considering  the  limited  quantity  of  coals  ob  board,  and  the 
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manner  in  which  they  were  stowed,  we  are  satisfied  that 
the  means  of  ventilation  were  sufficient,  and  that  everything 
that  could  he  done  was  done,  after  discovery  of  the  fire,  to 
put  it  out.  We  are  further  of  opinion  that,  from  the  posi- 
tion of  the  ship  and  direction  of  the  wind  at  the  time  the 
smoke  was  discovered,  the  captain  acted  rightly  in  steering 
the  course  he  did,  and  finally  scuttling  the  ship  at  Panka 
Point.  We  thus  exonerate  Captain  Richard  McKenzie 
from  alL  hlame,  and  consider  that  he  and  his  officers  acted 
with  energy  and  judgment  throughout. 

Alex.  Hadaway, 
H.B.M.'s  Acting  Vice-Consul,  President. 

Neile  MacVicar, 
Partner  of  the  firm  of  Martin  Dyce  &  Co. 

James  Grbig, 
Procuration  holder  of  the  firm  of  Pitcairn^ 
Syme,  &  Co. 

Alex.  McNab, 
Master  of  British  ship  "  Daniel  Rankin." 


"  PRINCE  ALFRED"  Barque,  of  Shoreham,  of  868 
tons  register,  G  years  old,  and  classed  at  Lloyds 
Al  9,  years. 

Proceedings  of  the  Mauritius  Marine  Board  in  the  case 
of  the  bark  "  Prince  Alfred  "  of  Shoreham,  of  the  burthen 
of  368  tons,  Henry  Pattick,  master,  which  vessel  was  burnt 
in  latitude  2'^  SC  S.  and  longitude  79°  56'  E.  on  the 
31st  August  hist,  on  her  voyage  from  Hull  to  Point  de 
Galle. 

The  Board  assembled  at  the  Port  Office  on  the  14th 
September  1873. 

Were  present : 

John  Morgan,   Esq.,   Acting    Harbour   Master   and 
President. 

J.  CowiN,  Esqre.j         1 

AV.  A.  Barclay,  Esq.,  >  Marine  Surveyors. 

J.  P.  Ellis^  Esqre.       J 

Assisted  by: 

Captain  T.  Miles,  Barque  "  Umvoti." 

Presented  themselves  for  examination  : 
Henry  Puttiok,  master;  James  Saunders,  mate;  Peter 
'  Thomson,  boatswain ;  Jelmar  Wilkman,  A.B.,  of  the  late 
barque  "  Prince  Alfred." 
The  following  documents  were  laid  before  the  Board  : — 

1.  The  Official  Log  book. 

2.  The  Chart  by  which  the  vessel  was  navigated. 
All  the  evidence  was  on  oath. 

Henry  Puttick  sworn : 
39   years  old;  born  at  Shoreham.     Have  been  19  years 
to  sea.   Have  been  in  command  about  8  years.   Have  a 
certificate  of  competency.  Have  been  2i  years  in  com- 
mand of  the  barque  "Prince  Alfred."     The  vessel  was 
built  at  Shoreham,  in  186B.    She  is,  I  believe,  not  insured ; 
classed  at   Lloyds  Al,  9  years ;  docked  and  re-metalled 
in  May  last  at  Hull.     The  vessel  was  in  a  proper  and 
seaworthy  condition  when  she  left 'home;   continued  so 
throughout,  up  to  the  time  of  the  accident.     Smoke  was 
first  seen  on  the  30th  August,  no  symptoms  before  that. 
At  5  a.m.,  on  the  30th  August ;  the  first  indication  of  fire 
was  in  the  forecastle,  reported  by  the  men  to  the  mate  and 
afterwards  to.  me,  and  J  came  on  deck  and  saw  smoke 
coming  out  of  the  forehatch.    I  went  down  in  the  hold  and 
felt  the  coals;  they  appeared  quite  cold,  ^e  then  took  off 
the  main  hatches  and  trimmed  cargo  on  deck,  from  15  to 
20  tons ;  about  4  feet  down  found  the  cargo  quite  hot.  We 
poured  water  in  about  one  hour  and  a  half,  it  getting  so 
hot,  that  the  men  could  not  stop  down.    No  ventilation 
through  the  cargo.      We  shortened  sail,  hauled  up  the 
courses,  hove  the  ship  too,  main  topsail  aback,  and  bat- 
tened  down  all  hatches.    The  vessel  was  going  free.     I 
did  all  in  my  power  to  save  ship  and  cargo.     The  vessel 
was  from  Hull  with  a  cargo  of  steam  coals  for  Point  de 
Galle.      My  vessel  was  inspected  by  Lloyds'  Surveyor  to 
take  in  any  cargo.    We  then  put  out  the  long  boat,  provi- 
sioned her,  passed  her  astern  with  two  men  remaining  in  her, 
the  remainder  stopping  on  board  the  ship.    At  3  a.m.  on 
the  31st  of  August,  fire  broke  through  the  port  covering 
board  between  the  fore  and  main  rigging;  put  out  the 
small  boat  and  laid  by  the  ship  till  daylight,  then  myself 
and  ope  man    went  on   board  and  found  her  burning 
furiously.    I  went  down  in  the  cabin  to  get  some  more  pro- 
visions and  the  man  with  me ;  smoke  being  so  suffocating 
that  I  could  hardly  get  up  the  ladder,  when  1  got  in  the 
air  I  fell  down  insensible  and  the  man  having  to  heave 
Water  over  me  to  bring  me  too,  sufficiently  to  get  in  the 
boat.    About  noon  on  the  31st  of  August  I  abandoned  the 


ship  in  latitude  24"  30'  8.  and  longitude  7^  56'  E.  the 
ship  being  on  fire  and  burning  furiously.  No  smell  of  gas  or 
sign  of  smoke  previous  to  the  30th  of  August.  I  do  not 
know  the  qualitjr  of  coals  put  on  board.  It  was  rainy 
weather  at  the  time  they  were  shipped.  1  have  taken 
many  cargoes  of  coal  before ;  never  used  ventilators  through 
the  cargo ;  was  neither  suggested  to  me,  nor  did  I  con- 
sider it  necessary  this  voyage.  I  beg  of  the  Board  to 
record  my  grateful  thanks  for  the  humane  and  kind  treat- 
ment I  received  myself  and  crew  from  Captain  Pichon  of 
the  French  barque  "  Boussole  "  from  the  time  he  picked  us 
up  till  he  landed  us  here  in  the  Mauritius,  which  caused  a 
serious  deviation  from  his  voyage. 

Jambs  Saunders  sworn  : 

31  years  old,  bom  at  Shoreham.  I  have  been  15  years 
at  sea.  I  have  been  mate  of  the  barque  **  Prince  Alfred  " 
for  2i  years,  and  have  been  5  years  as  boatswain  and  mate 
in  other  ships.  I.  was  on  board  the  vessel  when  she 
was  in  dock  and  re-metalled.  Rainy  weather  when  the 
coals  were  shipped.  The  vessel  was  tight  and  in  a  proper 
and  seaworthy  condition,  and  continued  so  throughout 
till  the  accident.  At  5  a.nL  on  the  30th  of  August,  smoke 
first  reported  to  me  by  the  men  in  the  forecastle  and  I 
reportea  it  to  the  captain.  There  being  a  nasty  smell 
of  gas  in  the  hold,  took  off  the  hatches  and  trimmed 
cargo  on  deck ;  finding  the  coals  quite  hot  about  4  feet 
under  the  main  hatch,  put  down  water,  tiyiug  to  stop  it, 
could  not  |iacceed,  and  the  cargo  getting  so  hot,  that 
the  men  could  not  stop  in  the  hold,  put  on  the  hatches 
and  battened  down,  ship  going  free.  Took  in  sail  and 
hove  the  ship  [to ;  got  the  long  boat  ready,  put  her  out, 
provisioned  her,  and  passed  her  astern  with  two  men  in  her, 
the  remainder  stopping  on  board.  About  4  a.m.,  on  the 
31st  August,  saw  the  fire  coming  up  through  the  port 
covering  board  amidships ;  put  the  small  boat  out  and  laid 
by  the  ship  till  daylight,  when  the  master  and  one  man 
went  on  board  and  found  the  ship  burning  furiously.  The 
master  and  man  went  in  the  cabin  to  get  more  provisions, 
the  smoke  being  so  suffocating  that  they  could  not  stop. 
The  master  on  getting  on  deck  fell  insensible,  the  man 
having  to  heave  water  over  him  to  bring  him  to.  (This 
information  I  got  from  the  man  who  accompanied  the 
captain.) 

We  tried  to  extinguish  the  fire  by  pouring  water  in  the 
fore  and  main  hatch  for  an  hour  and  a  half,  but  without 
avail.  I  beg  leave  to  bring  to  the  notice  of  the  Bo&td  the 
kind  and  humane  treatment  we  all  received  from  Captain 
Pichon  and  his  men  of  the  French  barque  "  Boussole  "  from 
the  time  we  were  picked  up  till  the  time  we  landed  in  the 
Mauritius. 

Peter  Thomson  sworn : 

27  ^ears  dd.  Boatswain  of  the  baroue  "  Prince  Alfred.'' 
Bom  in  Iceland ;  joined  the  vessel  in  May  ultimo,  at  Hull. 
The  ship  was  loaded  when  I  joined  her.  The  vessel  was  in 
a  proper  and  seaworthy  condition  to  the  time  of  her  acci- 
dent. She  was  not  overladen.  Smoke  was  first  seen  in 
the  forehatch ;  opened  the  forehatch  first  and  smelt  a  nasty 
smelL  The  orew  lived  in  the  forecastle.  Poured  water 
down  in  the  hold  for  about  2  hours ;  trimmed  cargo,  put 
coals  on  deck  from  the  main  hatchway ;  found  the  c(Mds  too 
hot  and  the  men  could  not  stop  down  below.  Battened 
the  hatches  down,  took  in  the  small  sails,  hauled  up  the 
courses,  and  hove  the  vessel  too ;  main  topsail  aback,  got 
the  things  ready  for  the  boat.  The  captain  ordered  the 
long  boat  to  be  put  out,  provisioned  her  and  passed  her 
astern.  Two  hands  were  in  the  boat.  We  left  the  ship  at 
4  a  jn.,  fire  was  throu^^  the  covering  board,  pitch  was  boiling 
out  the  seams  of  the  deck,  the  deck  was  so  hot  so  that  we 
could  not  stand  on.  The  captain,  in  my  opinion,  tried  all 
he  could  to  save  the  ship  and  cargo.  There  were  no  signs 
whatsoever  of  smoke  or  gas  until  the  morning  of  tiie  3Dth 
August. 

Jelmer  Wilkman, 
Bom  in  Sweden.  22  years  old ;  A.B.  I  joined  the  vessel 
at  Hull,  the  vessel  being  laden.  I  have  been  three  years  to 
sea.  The  vessel  was  ti^t  and  in  a  proper  and  seaworthy 
condition  from  leaving  Hull  to  the  time  of  her  accident. 
I  smelt  the  smoke  in  the  forecastle  at  4  a.m.  I  came  on 
deck,  and  at  6  a.m.  I  took  the  wheel  and  saw  the  smoke 
coming  from  the  fore  hatchway ;  water  was  poured  down  in 
the  fore  and  main  hatchways.  The  coals  were  taken  out 
and  the  water  was  poured  down.  The  coals  were  so*  hot 
that  I  could  not  remain  below  and  the  farther  I  went  down 
the  hotter  it  became.  When  I  came  up  the  captain  gave 
the  orders  to  batten  the  hatches  down  and  shorten  sails ; 
sails  were  shortened  and  vessel  hove  to.  We  got  the  long 
boat  out  ready,  provisioned,  and  passed  astern,  and  put 
two  men  in  her.  Remained  on  board  till  Sunday  at 
4  a.m.      When  we  left  the  ship,  the  fire  came  through 
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the  covering  board  from  the  port  side,  with  great  quan- 
tities of  smoke.  At  about  10  a.m.  again  boarded  the 
ship  with  the  captain  to  try  to  get  some  more  provisions. 
When  we  got  on  board  the  cabin  was  full  of  smoke.  I 
assisted  in  putting  the  bread  in  the  boat,  and  on  my  return 
I  found  the  captain  lying  on  the  deck  senseless,  and  blood 
running  firom  his  nose.  I  took  a  bucket  of  water  and  hove 
it  over  his  head,  which  brought  the  captain  round.  We 
then  left  the  vessel.  We  were  in  sight  of  the  vessel  all  day, 
and  at  night  time  there  was  a  glare. 

Report, 
The  "  Prince  Alfred  "  was  built  and  registered  at  Shore- 
ham,  in  1868;  official  number  58,023,  and  classed  A I  9 
years  at  Lloyd's ;  she  was  flushdecked,  barque  rigged,  and 
368  tons  register.  She  was  owned  by  Thomas  Gates,  Esq. 
shipowner,  of  New.  Road,  Shoreham;,  and  commanded  by 
Mr.  Henry  Puttiok,  who  holds  a  certificate  of  competency 
as  master  mariner,  number  89,520,  and  was  bound  from 
Hull  to  Point  de  Galle  (Ceylon)  with  a  cargo  of  614  tons 
of  steam  cools.  The  *'  Prince  Alfred  *'  left  the  Humber  on 
the  morning  of  the  5th  of  June.  She  was  then  tight, 
staunch,  and  in  every  way  seaworthy,  and  continued  so  up 
to  the  time  of  her  loss.  The  voyage  was  successful  up  to 
the  30th  August,  when  smoke  was  observed  in  the  fore- 
castle, and  on  examination,  it  was  evident  from  the  heated 
temperature  that  combustion  was  going  on;  the  hatches 
wen  taken  off,  and  water  was  freely  poured  down  the  fore- 
hold  on  the  coals.  About  15  tons  of  cargo  wa«  dug  out  of 
the  main  hold,  and  hove  on  deck,  in  the  nope  of  getting  at 
the  real  seat  of  the  fire.  The  men  remained  at  work  till 
driven  on  deck  by  the  heat  and  the  rapidly  increasing 
volume  of  gas  and  smoke ;  it  was  then  8  p.m.,  the  hatches 
were  ordered  to  be  put  on  and  battened  down,  the  light 
sails  and  courses  clued  up,  and  the  vessel  hove  to ;  the  long 
boat  was  then  got  out  and  rigged,  her  sails  and  rigging 
being  below ;  a  small  supply  of  provisions  and  water  was  put 
into  ner  and  she  was  passed  astern  with  two  men  in  her,  the 
rest  of  the  crew  remaining  on  board,  still  hoping  that  the 
fire  might  smother.  At  4  a.m.,  on  the  morning  of  the 
3l6t>  the  fire  broke  through  the  covering  board  on  the 
port  side  amidships,  the  jolly  boat  was  then  put  out  and  the 
master  and  crew  left  the  vessel  and  took  to  the  boats,  but 
remained  by  her  until  daylight  when  the  master  and  one  of 
the  crew  went  on  board  to  &y  and  get  some  more  provisions 
and  found  the  vessel  burning  with  great  fury;  the  master 
went  down  in  the  cabin,  the  smell  and  smoke  almost  suffo- 
cating him.  He  just  managed  to  crawl  on  deck  when  he  fell 
down  senseless  and  bleedmg  at  the  nose.  The  man  that 
was  with  him  had  the  presence  of  mind  in  heaving  water 
over  him,  which  brought  him  sufficiently  rouna  to  get  him 
back  into  the  boat.  At  noon,  finding  the  ship  to  be  hope- 
lessly on  fire,  and  having  only  a  small  supply  of  provisions 
and  water,  the  nearest  land  being  Rodrigues,  which  was 
1,000  miles  off;  they  left  the  vessel ;  Mauritius  then  bore 
from  the  west  1,388  miles.  The  master  was  the  last  to 
leave  and  the  whole  proceedings,  in  the  opinion  of  the 
Board,  are  marked  with  judgment  and  prudence  and  highly 
commendable.  As  the  jolly  boat,  which  was  in  tow  of  the 
long  boat  prevented  their  progress  she  was  cast  off  and 
turned  adrift  on  the  7th  day  after  leaving  the  vessel.  Having 
gone  a  distance  of  900  miles  they  were  when  in  latitude 
19°  39'  S.,  longitude  62°  30'  E.,  fortunately  picked  up  by 
the  French  barque  *'  Boussole,*'  Captain  Ren^  Marie  Pichon, 
who  treated  them  with  great  kindness. 

The  Board  cannot  close  this  report  without  reminding 
the  authorities  of  the  great  want  of  precaution  in  loading 
a  combustible  cargo,  such  as  coals,  without  the  vessel 
being  properly  ventilated ;  this  ought  to  be  made  compul- 
sory on  vessels  accepting  charters  to  carry  coals  on  a  long 
passage.  Here  is  a  fine  vessel  lost,  valuable  lives  risked, 
whereas,  if  ordinary  precautions  of  ventilating  the  vessel 
had  she  been  attended  to,  she  might  have  been  saved. 

The  Board  are  therefore  of  opinion  that  the  evidence 
on  oath  of  the  captain,  officers,  and  of  the  crew^  is  a  true 
and  accurate  account  of  the  circumstances  attending  the 
loss  of  the  "  Prince  Alfred,"  and  that  the  destruction  of 
the  vessel  was  caused  by  spontaneous  combustion,  and  con- 
sider that  all  necessary  measures  were  taken  by  them  to 
extinguish  the  fire,  and  that  no  blame  whatever  is  attached 
to  the  Captain^  officers,  and  crew,  and  have  ^much  pleasure 
in  returning  Captain  Henry  Puttick  and  Mr.  James 
Saunders,  chief  officer,  their  certificates. 

The  pleasing  duty  now  remains  of  recording  the  generous 
and  hospitable  treatment  received  by  the  nuister,  officers, 
and  crew  of  the  unfortunate  "  Prince  Alfred  "  from  Captain 
Rene  Marie  Pichon,  of  the  French  barque  '*  Boussole,"  to 
which  ample  testimony  wva  borne  in  receiving  them  on 
board  of  his  vessel,  having  a  lone  vovage  before  him,  and 
having  come  out  of  his  course  to  land  them  here,  by  which 
his  vessel  would  lose  at  least  four  days ;  we  thmfore  beg 


leave  to  recommend  him  to  the  favourable  consideration  of 
the  Board  of  Trade. 

John  Morgan, 

Acting  Harbour  Master  and 

President  of  the  Board. 
John  P.  Ellis,  1 

JoH  X  Co w I N,       >  Marine  Surveyors . 
A.  W.  Barclay,  J 

Thos.  Miles, 
Captain  of  the  barque  "  Umvoti." 


«  ST.  MUNGO,"  of  Glasgow,  iron  ship  of  1,375  tons 
register,  eight  years  old,  classed  Al  for  21  years. 

Proceedings  of  the  Mauritius  Marine  Board  in  the  case 
of  the  ship  *'  St.  Mungo,"  of  Glasgow,  of  the  burden  of 
1,375  tons,  Frederick  Broom,  Master,  which  vessel  was 
burnt  in  latitude  34°  67'  South,  and  longitude  20°  18'  West, 
on  the  13th  September  last,  on  her  voyage  from  Dundee  to 
Point  de  Galle. 

The  Board  assembled  at  the  Port  Office  on  Monday  the 
20th  October  1873. 

Were  present : 

John  Morgan,  Esq.,  Acting  Harbour  Master  and 
ft  President. 

Assisted  by : 

Captain  J.  Anderson,  barque  *'  Lorton  Vale." 
Captain  W.  H.  Mbtcalp^  ship  "  Beechardass  Am* 
baidass." 

Presented  themselves  for  examination ; 

Frederick  Broom,  master;  John  Henrf  Buckler,  first 
mate ;  Alexander  Scott,  second  mate ;  William  Robs,  ste- 
ward; George  Wilkie,  carpenter;  Charles  ReillT,  A.B. ; 
John  Miller,  A.B.,  of  the  bite  ship  ''  St.  Mango.'^ 

W.  H.  Hathorne,  master  of  the  American  bvque  "  Taria 
Topan." 

The  following  documents  were  laid  before  the  Board  :— 

1.  The  official  log-book. 

2.  The  chart  by  which  the  vessel  was  navigated. 

All  evidence  was  on  oatlu 

Fredkrick  Broom  sworn : 

30  years  old ;  born  at  Rochester ;  holds  a  oertifieate 
of  competency.  Has  been  to  sea  16  yean.  Haa  been 
12  months  in  command  of  the  ship  "  St.  Mungo."  Was 
my  first  command.  The  vessel  was  insured;  she  was 
built  in  1865;  she  was  classed  Al  21  year?.  The  vessel 
was  tight,  and  in  a  proper  and  seaworthy  condition 
when  leaving  Dundee.  First  svmptoms  of  smoke  were 
seen  on  the  morning  of  the  13tn  September.  The  vessel 
left  Dundee  on  the  9th  July ;  haa  a  full  cargo ;  was 
not  overladen;  she  had  about  600  tons  of  cods  in  the 
tween  decks ;  her  draught  of  water  was  20  feet  3  inches 
when  we  left.  No  symptoms  of  smoke  or  smdl  were  dis- 
covered before  the  morning  of  the  13th  September.  The 
ship  was  well  ventilated  (nine  ventilators),  one  ventilator 
went  down  through  each  hatchway  down  to  the  kelson, 
two  on  the  poop  went  through  the  main  deck,  two  through 
the  main  deck  between  the  fore  and  main  hatchways,  two 
through  the  main  and  top  gallant  forecastle  deck.  After 
the  first  appearance  of  smoke  my  first  order  was  to  get  all 
stores  of  a  combustible  nature  upon  deck  ;  whilst  that  was 
being  done,  I  went  do^'n  in  the  hold  accompanied  by  one 
of  the  seamen.  The  steward,  William  Ross,  was  the  first 
person  who  saw  the  smoke  at  8.15  a.m.,  on  the  Idth  Sep- 
tember, issuing  from  the  after-hatch  ventUator  and  reported 
it  to  me.  I  could  not  stop  long  down  the  hold  on  account 
of  the  smell  of  the  fas,  and  had  great  difficulty  in  getting 
on  deck  again.  The  man  Robertson  was  with  me,  but  he 
did  not  appear  to  be  as  much  exhausted  as  I.  When  I 
came  on  deck  I  ordered  everything  to  be  battened  down. 
During  the  time  they  were  battening  down  hatches  I  went 
down  the  three  ventilators  followed  by  the  chief  officer,  and 
found  cool  from  kelson  to  about  six  feet  up,  the  smell  of 
the  gas  being  so  strong  below  that  no  one  could  stand  to 
work.  No  wet  coals  were  taken  on  board  at  Dundee. 
4  p.m.,  everything  appearing  cool  and  no  smoke  observable^ 
I  nad  one  of  the  ventilators  on  the  poop  opened  to  allow 
the  foul  air,  if  any  had  generated,  to  escape.  I  allowed  it 
to  remain  off  for  a  short  time  and  then  put  it  on  again. 
After  this  precaution  I  felt  no  fear  of  an  explosion*    At 


Digitized  by 


Lioogle 


APPENDIX  TO  TBI!  BEPOBT. 


17 


8  p.m.  the  crew  came  aft  and  asked  me  to  close  on  a 
baraue  which  had  been  in  company  with  us  to  windward 
all  aay,  but  I  had  abready  altered  my  course  so  as  to  keep 
her  in  signal  distance.  At  10  p.m.  and  also  at  midnight 
there  appeared  to  be  no  presence  of  fire.  At  3  a.m.,  the 
fore,  main,  and  after  hatches  blew  off  with  a  terrific  roar, 
and  a  flame  leapinjif  half  way  up  the  mainmast  and  imme- 
diately going  out,  but  dense  volumes  of  smoke  arising  from 
all  hatches.  I  hnmediately  set  all  hands  drawing  water 
and  pumping  with  both  force  pumps  down  the  mainhatch, 
and  cut  holes  in  the  deck  as  well,  and  as  soon  as  the  smoke 
had  partly  cleared,  I  made  a  line  fast  round  me  and  got 
into  the  hold,  but  still  could  see  no  traces  of  flames,  but 
conclude  it  was  in  the  body  of  the  ship.  At  5.30  a.m.  we 
sighted  the  baraue  "Taria  Topan,"  and  bore  down  upon 
her  and  asked  nim  to  stop  by  me.  1  also  sent  a  boat  for 
the  captain  and  got  him  on  board  and  showed  him  the 
exact  state  we  were  in  and  agreed  upon  signals  in  case  of 
us  being  compelled  to  obtain  his  assistance,  intending  in 
my  own  mind  to  tiy  and  get  the  ship  into  the  Cai)e.  The 
crew  said  that  they  would  work  with  greater  will  if  we 
steered  so  as  to  sight  Tristan  d'Acunha  or  the  nearest  land^ 
and  if  the  ship  was  then  safe,  they  would  do  their  utmost 
to  get  her  into  the  Cape.  This  was  agreed  upon  by  myself 
and  the  captain  of  the  barque.  Every  effort  was  made  to 
get  the  fire  under,  but  it  was  of  no  avail.  At  2.30  p.m. 
the  men  said  they  saw  no  abatement;  in  fact,  the  fire  was 
increasing,  and  they  wanted  to  leave  the  ship,  but  I  got 
them  to  try  again  with  a  will  for  one  hour,  and  then  I 
would  see  what  was  to  be  done  (myself  and  the  officers 
heaving  coals  overboard,  trying,  if  possible,  to  get  nearer 
to  the  fire,  but  we  had  to  desist  on  account  of  the  sulphur). 
At  3  p.m.  the  flames  burst  through  the  deck  out  of  the 
starboard-chain-locker,  quickly  spreading  all  over.  Seeing 
that  no  more  could  be  done  to  save  the  property,  and 
deeming  it  necessary  for  the  preservation  of  life,  I  signalled 
the  barque  to  close  and  gave  the  order  to  get  the  boats  out 
and  abandon  the  ship,  which  was  effected  by  about  6  p.m., 
by  which  time  the  ship  was  in  flames  fore  and  aft.  At 
about  8  p.m.,  as  could  be  seen,  there  was  only  the  mizzen- 
mast  standing,  and  it  on  fire.  At  10.30  p.m.  the  boats 
being  secured,  the  captain  filled  on  his  vessel,  the  flames 
could  be  seen  up  to  about  12.30  a.m.,  the  barque  going  at 
the  rate  of  nine  knots  per  hour. 

In  concluding  my  evidence,  I  cannot  omit  to  testify  to 
Captain  W.  H.  Hathorne,  his  officers  and  crew,  my  sincere 
gratitude  for  the  aid  and  assistance  they  kindly  lent  me 
on  the  occasion,  and  for  the  hospitable  and  generous 
manner  in  which  we  were  all  treated  whilst  on  board  his 
vessel. 

John  Henry  Buckler  sworn  : 

52  years  old ;  born  in  Sussex.  I  hold  a  certificate  of 
competency  as  master.  I  have  been  nine  years  at  sea, 
since  last  August.  I  have  been  four  years  as  second 
mate  and  mate.  I  have  been  two  years  as  chief  mate  of 
a  vessel.  Since  last  July  I  joined  the  ship  "  St.  Mungo  " 
at  Dundee,  a  fortnight  before  she  left ;  when  we  left 
Dundee,  the  vessel  was  in  a  tight,  proper,  and  sea- 
worthy condition.  Nothing  particular  on  the  passage 
until  the  morning  of  the  13th  September.  Smoke  was 
first  seen  on  Saturday,  13th  September,  at  8.15  a.m.  I 
was  coming  out  at  the  cabin  door  after  breakfast,  the 
steward  told  me  there  was  smoke  coming  out  of  the  after- 
hatch  ventilation,  and  I  told  him  to  tell  the  captain.  The 
first  thing  the  captain  did,  he  went  down  the  ventilator 
himself,  ordered  all  the  combustible  stores  to  be  removed, 
then  battened  tight  down.  In  the  afternoon  I  was  sent  to 
feel  the  hatches  whether  they  were  heated,  and  found  them 
all  cool,  and  in  the  dogwatch  the  captain  ordered  me  to 
take  off  the  cover  of  one  of  the  ventilators  on  the  poop.  I 
took  it  off  and  kept  it  off  until  the  captain  told  me  to 
batten  down  again.  During  my  first  watch  on  deck  I 
frequently  felt  the  ventilators  and  hatches  to  see  if  they 
were  getting  heated,  but  found  everything  cool.  At  about 
8  p.m.,  on  Saturday  the  13th,  the  men  came  aft  and  asked 
the  captain  to  bear  up  for  the  vessel  that  was  in  sight. 
The  captain  answered  that  be  had  already  done  so.  At 
midnight  I  '<iras  relieved  by  the  second  mate,  and  laid  down 
in  the  after  cabin,  and  about  3  a.m.  (Sunday)  I  was  awoke 
by  a  fearful  explosion  and  rushed  on  deck,  where  I  met 
the  captain  on  the  break  of  the  poop ;  he  was  then  giving 
orders  to  flfet  the  pumps  and  buckets  under  way.  I  went 
down  on  the  main  deck  and  looked  after  the  work,  set  the 
men  at  the  fire  engine,  force  pump,  and  buckets.  At 
about  4  a.m.  the  captain  came  on  the  main  deck,  and  had 
a  rope  made  fast  round  him  and  another  small  one  in  his 
hand,  and  went  down  each  of  the  hatches,  but  had  to  come 
up^oon  on  account  of  the  smell  of  the  gas,  and  when  he 
returned  he  was  almost  exhausted.  After  the  captain,  I 
went  down  myself  and  could  feel  the  heat  of  the  coaJs  in 
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the  main  hatch,  about  6  feet  from  the  kelson,  llie  captain 
ordered  the  carpenter  to  cut  holes  in  the  deck,  to  get  the 
water  down  the  better.  Then  at  daylight  on  Sunday,  14th, 
we  sighted  a  barque  down  to  leeward ;  bore  down  to  her, 
and  proved  to  be  the  American  barque  "Taria  Topan." 
Captain  Broom  hailed  him  and  asked  where  he  was  bound 
to ;  he  answered  Mauritius ;  told  him  the  ship  was  on  fire 
and  asked  him  to  see  him  into  the  Cape.  The  captain  of 
the  "  Taria  Topan  "  said  it  was  out  of  his  course,  but  ho 
would  come  on  board.*  I  was  sent  awav  in  the  boat  for 
him  ;  brought  him  on  board ;  whilst  on  deck,  and  about  to 
return  on  board  his  own  ship,  the  men  came  aft  and  asked 
Captain  Broom  to  steer  for  the  nearest  land,  and  asked  the 
captain  of  the  "  Taria  Topan  "  whether  he  intended  to  stay 
bv  them,  as  they  said  they  could  work  with  greater  will. 
He  told  them  he  had  agreed  to  do  so.  I  swear  that  Captain 
Broom  did  all  in  his  power  to  encourage  the  men  and  save 
the  ship,  but  to  no  avail.  When  we  started  the  boats  at 
3  p.m.,  the  flames  came  up  the  chain  pipes ;  the  ^le  was 
spreading  rapidlv,  notwithstanding  the  exertion  of  all  hands 
at  the  pumps.  The  captain  signalled  the  "  Taria  Topan  " 
to  dose  with  him,  and  that  he  could  do  no  more.  About 
6  p.m,  the  captain  and  myself  left  the  "  St.  Mungo ;"  the 
flames  were  coming  up  all  the  hatches  and  spreading  very 
fast ;  went  on  board  the  '*  Taria  Topan."  At  night,  about 
10.30  p.m.,  the  captain  of  the  "Taria  Topan"  squared 
away ;  the  "  St.  Mungo "  presented  one  mass  of  flames. 
I  wish  to  return  our  grateful  thanks  to  Captain  Hathorne, 
his  officers  and  men,  for  the  good  treatment  we  all  received 
whilst  on  board  his  vessel. 

Alexander  Scott  sworn : 
30  years  old ;  bom  at  Dundee.  Has  been  18  years  to  sea. 
Has  been  15  months  as  officer.  Has  been  two  months  and 
a  few  days  on  board  the  ship  "  St.  Mungo."  I  joined  the 
"  St.  Mungo  "  after  the  cargo  was  on  board.  I  was  at 
the  fore  part  of  the  after  hatch  when  the  smoke  was  seen. 
The  steward  was  the  first  to  see  the  smoke.  The  steward 
and  I  came  aft,  and  the  captain  at  the  time  coming  out  of 
the  cabin  door,  we  told  him  about  the  smoke.  The  first 
thing  the  captain  did,  he  went  down  himself  with  the 
seaman  William  Robertson,  to  examine  if  there  was  any 
fire  or  heat  to  be  found,  but  could  not  feel  any.  The 
captain  ordered  the  stores  to  be  removed  on  deck  and 
hatches  battened  down.  Everything  was  covered  up.  At 
3  a.m.  on  Sunday,  14th,  I  was  on  the  poop  and  heard  an 
explosion  in  the  main  hatch,  and  I  called  all  hands ;,  cap- 
tain came  out  and  ordered  all  the  hands  to  get  the  fire 
engine,  force  pump,  and  buckets  ready,  and  commenced 
to  throw  water,  pumping  as  hard  as  we  were  able,  but 
found  the  fire  gaining  on  us.  At  5  a.m.  I  went  aloft  and 
looked  for  a  vessel,  and  another  man  went  up  the  mizzen 
rigging  reported  a  vessel  on  the  starboard  quarter,  llie 
captain  gave  orders  to  square  away  down  on  her,  which 
proved  to  be  the  American  barque  "Taria  Topan,"  bound 
to  the  Mauritius.  The  captain  spoke  the  vessel  and  re- 
ported to  be  on  fire.  Asked  the  captain  to  come  on  board 
which  he  did,  and  proposed  staying  by  us  to  trjr  to  fetch 
the  vessel  to  the  nearest  port,  then  the  captain  of  the 
American  barque  returned  to  his  vessel.  The  fire  was 
gaining  on  us,  and  towards  noon  could  hardly  see  on 
account  of  the  smoke.  The  lower  deck  and  the  tank 
casing  were  on  fire.  We  tried  our  best  to  extinguish  the 
fire,  but  uselessly.  The  captain  encouraged  us,  and  did 
all  in  his  power  to  save  the  ship.  At  about  4  p.m.  the 
captain  gave  orders  to  haul  the  main  sail  and  cross-jack 
up ;  the  fire  smoke  being  severe  on  our  eyes,  could  not  stop 
to  obey  the  order,  llie  captain  gave  orders  to  clear  a^'ay 
the  boats.  The  "  Taria  Topan "  shortened  sail  and  laid 
close tto  us  to  receive  us  on  board.  The  captain  ordered  me 
in  the  first  boat,  with  a  note  to  the  captain  of  the  "  Taria 
Topan  "  to  tell  him  we  could  not  stay  longer,  the  fire  was 
gaining  so  rapidly  on  us.  The  four  boys,  three  men,  and 
myself  were  ordered  to  go  on  board  the  "Taria  Topan." 
Got  alongside  the  vessel,  put  the  boys  on  board  and  ship^s 
chronometer,  came  back  to  our  vessel  to  render  any  more 
assistance,  brought  back  some  provisions  on  board  the 
"  'i'aria  Topan."  Got  orders  to  come  back  for  a  third  trip  ; 
came  alongside ;  flames  were  bursting  out  of  the  hatches. 
The  long  boat  was  sent  away  with  part  crew  and  provisions, 
but  on  account  of  the  heavy  sea  and  wind  freshening,  the 
captain  gave  me  the  orders  to  take  the  long  boat  in  tow, 
but  did  not  succeed  on  account  of  the  heavy  swell ;  got 
alongside  the  "  Taria  Topan,"  hooked  our  boat  on  to  the 
hatches,  took  her  on  board,  came  on  the  poop  of  the 
"  Taria  Topan,"  discovered  the  flames  flying  up  the  mast 
and  the  rigging  of  the  "  St.  Mungo ;"  it  was  6  p.m.  The 
"  Taria  Topan's "  boat  went  back  and  fetched  Captain 
Broom  ana  the  mate  on  board.  After  l(f  p.m.,  the  ship 
being  in  a  mass  of  flames,  took  the  glass ;  could  only  discern 
the  mizzen  mast  standing  and  flames  running  out  towards 
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the  bowsprit,  and  afterwards  the  "  Taria  Topan  '*  squared 
away.  We  were  well  treated  on  board  the  American  barque 
"Taria  Topan,"  and  I  return  my  sincere  thanks  for  the 
same. 

William  Ross,  steward,  George  Wilkie,  carpenter, 
Charles  Reilly,  A.B.,  John  Miller,  A.B.,  all  on  oath. 

Swore  to  the  correctness  of  the  captain's  entry  in  the 
official  log-book,  wbich  was  read  to  them,  and  on  their 
bein^  asked  whether  they  were  kindly  treated  on  board 
the  American  barque  "  Taria  Topan/'  they  all  said  that 
they  wished  to  express  their  gratefulness  at  the  manner  in 
which  they  were  treated  on  board  the  said  vessel. 

Upon  their  being  asked  whether  the  captain  and  officers 
of  their  ship  did  everything  in  their  power  to  save  the 
vessel,  they  all  answered  in  the  affirmative. 

Captain  W.  H.  Hathorne  was  called  in : 

I  am  the  master  of  the  American  barque  "  Taria  Topan  " 
of  Salem,  Mass.  At  5.30  a.m.,  on  Sunday,  the  14th  Septem- 
ber ultimo,  I  sighted  the  ship  **  St.  Mungo  "  with  signals 
of  distress.  I  bore  down  upon  her ;  went  on  board  and 
found  that  the  vessel  was  on  fire.  Agreed  with  the  captain 
of  the  ship  to  remain  by  the  vessel  until  such  time  as  my 
assistance  will  be  needed,  but  found,  in  spite  of  the  efforts 
of  the  captain,  officers,  and  men  of  the  ship  *•  St.  Mungo,** 
that  the  vessel  could  not  be  saved.  I  returned  to  my 
vessel.  About  10.30  p.m.,  the  ship  **  St  Mungo  "  presented 
a  mass  of  flames,  the  whole  of  the  crew  having  come  on 
board  the  "  Taria  Topan,'*  (31  in  all,)  I  continued  my 
route  to  Mauritius,  the  port  I  was  bound  to,  and  arrived 
on  Friday,  the  17th  October  instant. 

The  Board  thanked  Captain  W.  H.  Hathorne  for  his 
conduct  on  the  occasion,  and  promised  that  he  will  be 
favourably  mentioned  in  their  Report  to  the  Board  of 
Trade. 


Report, 

The  "  Saint  Mango,"  of  1,375  tons  register,  was  built  of 
iron,  under  special  superintendence,  at  Hull  in  1865,  and 
classed  at  Lloyds  Al,  20  years.  Her  length  was  223, 
breadth  36.5,  depth  23.4  ;  owned  by  Messrs.  Gilmour, 
Rankin,  &  Co.  of  Glasgow ;  registered  at  the  same  port,  and 
commanded  by  Mr.  Frederick  Broom,  who  holds  a  certifi- 
cate of  competency  as  master.  No.  26,933.  At  the  time  of 
her  abandonment  she  was  on  a  voyage  from  Dundee  to 
Point  de  Galle,  with  a  cargo  of  1,800  tons  of  coals.  Her 
crew  consisted  of  thirty  hands,  all  told. 

On  Wednesday,  the  9th  July,  at  5  p.m.,  she  left  the  Tay, 
her  voyage  being  prosperous  up  to  Saturday,  September 
the  13th,  when,  at  8.15  a.m.,  the*  steward,  William  Ross, 
saw  smoke  coming  out  of  the  after  ventilator,  and  reported 
the  same  to  the  master,  who  was  then  at  breakfast ;  he 
immediately  went  on  deck  and  saw  a  slight  issue  of  smoke 
from  the  whole  of  the  ventilators,  there  being  nine  in  num- 
ber. He  then  ordered  the  combiistible  stores,  such  as  tar, 
varnish,  oil,  &c.,  that  were  below^  to  be  brought  on  deck ; 
he,  in  the  meantime,  went  below,  accompanied  by  one  of 
the  crew,  to  see  if  he  could  discover  the  position  of  the  fire, 
but  the  smell  of  the  gas  was  so  intense  tnat  they  had  great 
difficulty  in  regaining  the  deck.  The  captain  and  chief  officer 
then  went  down  the  mun  hatch  ventilator  in  the  lower  hold 
to  see  if  the  fire  was  on  the  skin,  but  found  everything  cool 
from  the  keelson  up  to  about  6  feet ;  they  concluded  from 
this  inspection  that  the  fire  was  in  the  body  of  the  vessel. 
The  hatches  and  other  openings  were  then  ordered  to  be 
securely  battened  down,  m  hopes  of  smothering  the  fire, 
and  after  a  time,  the  deck  and  hatches  appearing  cool,  one 
of  the  ventilators  was  opened  to  allow  the  foul  air,  if  any,  to 
escape.  After  this  precaution,  the  captain  thought  there 
was  no  fear  of  an  explosion.  At  midnight  there  was  no 
appearance  of  fire,  but  at  3  a.m.,  the  fore,  main,  and  after 
hatches  blew  off  with  a  terrific  explosion,  the  flame  at  the 
same  time  •  extending  half-way  up  the  mainmast,  and 
dense  volumes  of  smoke  issuing  from  the  whole  of  the 
hatches ;  immediately  all  bands  were  set  to  work  drawing 
water  and  pumping  with  both  force  pumps  down  the  main 
hatch ;  holes  were  also  cut  in  the  deck  to  allow  the  water 
to  be  poured  freely  over  the  burning  cargo.  At  this  critical 
time  a  vessel  was  sighted  to  leeward.  The  '*  St.  Mungo  "' 
was  then  kept  away  and  bore  down  on  her.  She  proved  to 
be  the  American  barque  *'  Taria  Topan  '*  from  Boston,  U.S., 
bound  to  this  port  with  a  general  cargo.  She  was  hailed 
and  requested  to  remain  by  them,  which  the  American 
captain  readi^  promised  to  do..  He  then  went  on  board  the 
"  Saint  Mungo "  and  saw  the  exact  state  of  the  vessel. 
They  agreed  upon  signals  in  case  of  immediate  need,  the 
captain  still  hoping  to  get  his  vessel  into  the  Cape  of  Good 
Hope.  The  crew  promised  to  do  all  in  their  power  if  the 
American  barque  would  remain  by  them.  Every  eiertion  was 


made  during  the  day  to  get  the  fire  under,  but  without 
success.  At  3  p.m.  the  fire  burnt  through  the  deck  and 
rapidly  spread  over  the  vessel.  Seeing  that  it  was 
necessary  for  the  preser\'ation  of  life  to  abandon  the  vessel, 
the  "Taria  Topan  "  was  then  signalled  to  come  near;  the 
boats  were  then  lowered  and  the  vessel  finaUv  abandoned 
in  lat.  35^  5'  S.,  long.  20°  40'  W.  Table  Bay,  Cape  of 
Good  Hope,  then  bearing  E.  by  N.  J  N.,  distance  2,060 
miles.  When  the  boats  were  in  the  act  of  leaving  the  ill- 
fated  "  Saint  Mungo  "  a  larj^e  ship  passed  close  to  but  did 
not  take  the  slightest  notice  of  them,  but  held  on  her 
coiu>se  to  the  S.E.  Two  days  after  the  ship  "  A.  L.  Louis  " 
of  London,  was  spoken  and  told  by  Captiun  Hathorne  that 
he  had  30  men,  the  crew  of  an  English  ship,  on  board,  and 
requested  that  as  his  vessel  was  small  and  having  a  long 
passage  before  him,  that  he  would  relieve  him  of  part  of  the 
crew.  In  reply  he  cooly  told  him  to  put  into  the  Cape  and 
land  them.  It  is  unfortunately  but  too  true  that  vessels  in 
distress  are  frequently  passed  unnoticed  by  those  in  good 
condition. 

Although  it  would  appear,  from  the  number  of  ventilators, 
that  this  ship  was  well  and  properly  ventilated,  but  in 
reality  she  was  not,  as  only  three  of  the  ventilators  went  to 
the  bottom  of  the  vessel,  the  others  simply  ventilating  the 
between  decks.  The  proper  way  to  ventilate  a  vessel  for 
coal  is  to  have  horizontal  ventilators,  running  the  length 
of  the  vessel  under  the  between  deck  beams,  and  on  the 
skin  in  the  lower  hold ;  those  ventilators  should  be  attached 
to  the  perpendicular  ventilators  from  the  deck.  There  can  be 
no  doubt  that  the  explosion  was  due  to  the  inflammable 
gases  which  had  been  accumulating  among  the  coals  and 
which  the  ventilators  were  unable  to  remove. 

The  Board,  after  hearing  the  evidence  of  the  witnesses, 
which  being  the  same  in  every  respect,  and  was  corrobo- 
rated by  Captain  Hathorne,  is  of  opinion  that  the  abandon- 
ment of  the  "  Saint  Mungo  "  was  necessary,  and  that  the 
master,  officers,  and  crew  only  adopted  that  measure  when 
all  chance  of  saving  the  property  entrusted  to  their  charge 
was  entirely  done  away  with;  that  no  blame  whatsoever  can 
be  attached  to  them,  and  have  therefore  much  pleasure  in 
returning  the  captain,  chief,  and  second  officers  their 
certificates. 

It  now  becomes  the  duty  of  the  Board  of  recording  the 
generous  and  hospitable  treatment  received  by  the  master, 
officers,  and  crew  of  the  "  St.  Mungo  "  from  Captain  W. 
H.  Hathorne,  of  the  American  barque  ''Taria  Topan''  to 
whom  honourable  and  ampJe  testimony  was  borne.  This 
is  the  second  time  in  less  than  five  weeks  that  British 
seamen  have  been  rescued  and  brought  to  this  port  when 
in  distress  by  vessels  of  other  nations,  the  Boani  ventures 
to  hope  that  the  manly,  honourable,  and  meritorious  con- 
duct of  Captain  William  Hollingsworth  Hathorne  will  meet 
with  the  favourable  consideration  of  the  Board  of  Trade. 
John  Morgan, 

Acting  Harbour  Master,  and 
President  of  the  Board. 

i"">^.Sr«i1xv.}Marine  Surveyor,. 

J.  A.  Anderson, 

Of  the  barque  "  Lorton  Vale." 
W.  H.  Metcalp, 
Of  the  ship  '*  Beechardass  Ambsddass.*' 


«  WAVERLEY,"  of  Liverpool,  of  999  tons  register. 

Inauirv  held  at  Singapore,-  this  1 6th  day  of  October  18/3, 
into  tne  loss  of  the  British  ship  "  Waverley,"  of  Liverpool, 
official  No.  45,453,  999^  tons  burthen,  bound  from  Shields 
to  Singapore  with  a  fuU  cargo  of  coals,  before  the  Hon. 
J.  W.  W.  Birch,  Police  Magistrate,  and  Messrs,  E.  M. 
Smith  and  H.  Ellis,  Nautical  Assessors. 

Robert  Calvert  sworn,  states  : 

I  was  master  of  the  late  British  ship  **  Waverley,"  official 
No.  45,463.  I  left  Shields  on  Friday,  27th  June  18/3, 
with  a  full  cargo  of  coals,  bound  to  Singapore.  We  pro- 
ceeded all  well  until  the  16th  September,  when  we  signted 
the  island  of  St.  Paul's.  On  the  following  day  we  got  a 
strong  smell  of  gas.  On  examining  we  found  neither 
smoke  nor  fire  down  below,  but  which  we  thought  was 
caused  by  want  of  ventilation.  On  the  18th  September, 
after  removing  the  coals  from  the  hatchway  we  found  the 
smoke  coming  up,  an  explosion  took  place.  We  tried  to 
put  out  the  fire  by  battening  down  the  hatches.  The 
natches  were  blown  right  off  every  two  hours,  and  we 
found  it  impossible  to  batten  them  down.  About  10  p.m. 
on  the  same  day  an  explosion  took  place  and  hlew  the 
hatches  up,  and  the  fiames  reached  nearly  to  the  masthead ; 
after  which  we  hove  to,  put  the  boats  out,  and  put  provisions 
in  them.    On  the  following  morning  after  daylight  vast 
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volumes  of  smoke  issued -from  all  hatchways,  and  we  con- 
sidered it  time  to  leave  the  ship.  We  remained  by  her  till 
she  simk  the  next  morning,  about  2  o'clock.  We  remained 
till  sunset,  when  we  were  picked  up  by  *'  President  Van 
Ryckevorsel."  I  think  the  leaden  pipes  of  the  force  pump 
fj^ot  melted,  and  the  water  must  have  come  in.  On  the 
17th  of  September  our  position  was,  latitude  38°  23'  South 
and  longitude  81°  37'  Sast ;  on  I8th,  Utitude  38°  6'  South, 
and  longitude  86°  45'  East ;  and  on.  I9th,  Utitude  37°  39' 
South;  and  longitude  88°  7'  East.  On  Saturday,  the  day 
we  were  picked  up,  our  position  was,  latitude  37°  44'  South, 
and  lonmtude  89"^  34'  East.  Our  cargo  was  West  Hartley 
coals.  I  had  nothing  whatever  but  ccmlIs  which  could  have 
caused  an  explosion.  When  we  left  the  ship  it  was  blowing 
a  strong  breeze  from  north-west.  Everything  was  quite 
correct  three  weeks  before,  when  I  had  occasion  to  trim  the 
coals.  A  fire  occurred  in  the  centre  compartment,  and  it 
was  impossible  to  get  do^vn  here,  as  the  coals  were  choked 
fuU  to  the  top. 

R.  Calvbrt,, 
Master,  late  ship  "  Waverley." 
Before  us, 

J.  W.  W.  Birch,  President, 
Police  Magistrate. 


H.ELur'''}^""*^'^^"""- 


William  Cole  sworn,  states : 

I  was  mate  of  the  late  ship  "  Waverley."  I  hold  a  cer- 
tificate of  competency  as  master.  No.  5,032,  from  the  Board 
of  Trade.  I  lost  my  certificate  in  the  ship.  The  vessel 
was  lost.  On  17th  September  we  perceivecl  a  slight  smell 
of  gas.  On  the  18th  we  discovered  smoke  coming  up  the 
ventilators.  On  the  night  of  the  17th  all  was  shut  up ; 
the  water  in  the  tanks  was  quite  cool.  About  10  a.m., 
18th  September,  an  explosion  took  place.  I  never  saw 
explosions  of  that  sort  before.  We  got  provisions  on  deck 
and  secured  the  hatches.  On  the  evening  of  the  I8th, 
about  10  o'clock,  a  heavy  explosion  took  place  and  blew 
the  hatches  off.  We  got  the  boats  off,  and  at  daylight  on 
the  19th,  at  5.30,  we  left  the  ship.  The  vessel  went  down 
about  2  o'clock  on  the  morning  of  the  20th.  I  think  the 
melting  of  the  pipes  and  brass  around  must  have  caused 
the  vessel  to  go  down  so  soon.  I  lost  my  log-book.  I 
believe  the  ship's  papers  were  saved.  The  fire  broke  out  in 
the  centre  compartment.  It  was  impossible  to  get  down 
there,  as  the  coals  were  up  to  the  beams.  We  did  pour 
water  down  on  the  main  hatch,  but  gave  it  up  as  useless. 
I  never  saw  explosions  like  this  before /  The  explosions 
were  accompanied  by  a  noise  like  a  steam  whistle.  All 
hands  were  saved.  We  were  to  the  eastward  of  St.  Paul's 
about  500  miles. 

Wm.  Cole, 
.  First  Mate,  late  ship  "  Waverley," 

Before  us, 

J.  W.  W.  Birch,  President, 
Police  Magistrate. 


Patrick  Miagha  sworn,  states : 

I  was  second  mate  of  the  "  Wayerley.'*  I  have  a  certi- 
ficate from  the  Board  of  Trade,  No.  93,771,  which  I  now 
produce.  I  recollect  the  day  the  gas  commenced  to  escape, 
viz.,  on  Wednesday,  17th  September.  We  thought  it 
might  be  foul  air.  At  6  a.m.  the  next  morning  we  dis- 
covered the  fire.  Smoke  was  seen  issuing  from  the  venti- 
lators, which  I  at  once  reported  to  the  captain.  I  received 
orders  to  go  down  amongst  the  coals.  I  went  to  all  parts 
of  the  ship  I  could  get  into,  but  foundtno  signs  of  fire. 
In  the  afternoon  we  set  to  work  to  get  provisions  on  deck, 
in  order  to  batten  down  the  hatches,  thereby  putting  out 
the  fire.  We  were  prevented  by  the  explosion,  which  blew 
off  the  hatches.  We  got  the  boats  out  during  the  night  of 
the  18th,  and  at  5.30  a.m.  on  the  19th  we  took  to  the  boats, 
but  huuff  on  to  the  ship.  The  vessel  was  hove  to  before 
we  got  the  boats  out.  She  was  all  in  a  fiame;  the  masts 
fell,  and  she  went  down  about  two  hours  before  daylight. 
A  few  haurs  before  she  went  down  the  boats  got  parted. 
There  was  a  heavy  sea  on.  We  were  picked  up  the  next 
evening.  We  poured  water  down  the  main  hatch,  but  it 
did  no  good.  The  ventilators  were  taken  down  and  the 
opening  for  them  stopped  up.  At  the  latter  part  of  the 
18th  the  explosions  became  very  frequent,  and  it  was 
impossible  to  keep  the  hatches  down.  The  explosion  was 
something  like  the  noise  of  steam  passing  tnrough  the 
safety  valves.'  We  sounded  the  pumps  regularly  ^1  the. 


way.    I  never  saw  the  pumps  used  during  the  time  I  was 
in  her.    All  was  done  to  save  the  ship  that  could  be  done. 
Patrick  Miagha, 
Second  Officer,  late  ship  "  Waverley." 
Before  us, 

J.  W.  W.  Birch,  President, 

Police  Magistrate. 
E,  M.  Smith,  1  xt    x.-    1  a 
H.  Ellis,       /  Nautical  Assessors. 


Robert  Philip  sworn,  states  1 
I  was  carpenter  of  the  "  Waverley."  I  reoollect  the  day 
she  was  lost.  We  first  noticed  the  smoke  issuing  out  of 
the  ventilators.  I  examined  it,  but  there  was  no  sign  of 
fire.  I  saw  smoke  coming  out  of  the  quarter  hatch.  The 
flame  first  showed  itself  that  night  at  10  p.m.  I  did  sound 
the  pumps,  She  did  not  make  any  water.  The  water  in 
the  tank  was  quite  cool.  The  smoke  came  out  of  the  after 
part  of  the  mam  hatch.  The  hatches  were  battened  down, 
but  they  were  blown  off  by  explosions.  The  explosions 
were  not  very  strong.  The  one  tnatwent  up  the  mainmast 
was  like  a  rocket.  I  have  been  four  years  at  sea.  Eveiy- 
thing  was  done  to  save  the  ship  that  could  be  done. 

Robert  Philip, 
Carpenter,  late  ship  "  Waverley." 
Before  us, 

J.  W.  W.  Birch,  President, 
Police  Magistrate. 

H.  eIlk]™'  }  Nautical  Assessors. 

Hugh  Hughes  sworn,  states  : 
I  was  boatswain  of  the  late  ship  "  Waverley."  I  recol- 
lect when  the  ship  caught  fire.  We  discovered  the  fire 
when  we  went  down  the  after  hatch.  We  got  a  slight 
smell  of  gas.  The  smoke  was  coming  out  from  the  centre 
compartment.  After  the  smoke  cleared  away  I  went  down, 
but  did  not  so  far,  as  the  coal  was  chocked  up  to  the  beam. 
We  put  the  hatches  on,  trying  to  smother  the  fire,  but  the 
explosions  blew  the  hatcnes  off.  We  had  done  all  we 
could.  We  put  some  water  down  the  after  hatch,  but  it 
did  not  do  much  good.  We  left  the  ship  at  daybreak.  It 
was  not  safe  to  stand  by  her  any  longer.  The  vessel  burnt 
up,  and  in  the  morning  we  could  not  find  her. 

Questioned  by  the  Master. 

When  I  and  some  men  went  down  to  clear  away  the 
coals  the  smoke  issued  out.    I  did  not  stop  there  long. 

Hugh  Hughes, 
Boatswain,  late  ship  '*  Waverley.'* 
Before  us, 
J.  W.  W.  Birch,  President, 
Police  Magistrate. 

We  the  undersigned  seamen  of  the  late  ship  '*'  Waverley  " 
consider  that  the  burning  of  the  ship  was  purely  accidental, 
and  everything  was  done  that  could  be  done. 

Henry  Watt,  apprentice. 

John  Howell,  A.  B. 

Charles  x  Brown,  A.  B. 

Louis  Olsen,  his  x  mark,  A.  B. 

Frank  Murray,  his  x  mark,  A.  B. 

Raymond  H.  Coope,  apprentice. 

Edward  Bell,  apprentice. 

Richard  Dowman,  apprentice. 

James  Low,  A.  B. 

Wm.  Johnson,  his  x  mark,  A.  B. 

F.  Earp,  his  X  mark,  cook. 

J.  Grace,  his  x  mark,  A.  B. 

H.  Carlson,  his  X  mark,  A.  B. 

Edw.  Harrison,  O.  S. 

Olof,  Anderson,  A.  B. 

Louis  Pierre,  his  x  mark,  O.  S. 

Aug.  Bloom,  his  x  mark,  sailmaker. 

Walter  S.  Freeman,  steward. 


Decision. 


The  Court  having  inquired  into  the  loss  of  the  British 
ship  "Waverley,".  of  Liverpool,  official  number  45,453, 
finas  that  she  was  destroyed  by  fire  at  sea  in  or  near  lat. 
37°  39^  S.,  long.  88°  7'  E. ;  that  she  foundered,  and  that  all 
hands  were  saved.  The  Coui*t  considers  that  it  would 
probably  have  been  wiser  to  have  used  water  a  little  more 
freely  than  appears  to  have  been  done ;  but  looking  to  the 
weather  and  the  situation  of  the  ship  so  far  ftrom  land,  and 
to  the  constant  explosions,  they  consider  that  no  blame  can 
properly  attach  to  the  master,  and  they  are  of  opinion  that 
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his  certificate  should  be  returned  to  him,  as  well  as  to  the 
first  and  second  mates. 

J.  W.  W.  Birch,  President, 
Colonial  Secretaiy  and  Police  Magistrate. 

Singapore,  I6th  October  1873. 


« IIERBERT  GRAHAM,"  of  Newport,  Men.,  wooden 
ship,  of  337  tons  register,  six  years  old,  classed 
Al,  13  years. 

Town  Ha]l,  Newport,  Tuesday,  January  6th,  1874. 
Coram: 
Nelson  Hewitson,  Esq.,  Mayor, 
Thomas  Beynon,  Esq. 

Assisted  by — 
Captain  H.  Harris,         I 
W.  Parker,  Engineer,      V  Assessors. 
Mr.  Darley,  Shipwright,  J 
Mr.  Hambl  appeared  for  the  Board  of  Trade  to  conduct 
the  case. 

Inquiiy  as  to  the  loss  of  the  barque  "  Herbert  Graham." 
Mr.  Hambl  opened  the  case. 

Evan  Roberts  sworn,  states: 
I  was  late  master  of  the  "  Herbert  Graham,''  and  held 
a  certificate  of  competency  as  master,  which  certificate  I 
lost  during  my  travels  in  Patagonia.    I  joined  the  **  Herbert 
Graham  "  on  the  1st  day  of  July  last.     She  was  laden,  and 
ready  to  go  out.    We  had  a  crew  10,  all  told.    We  had  536 
tons  of  coal  on  board,  and  were  bound  for  Valparaiso.     I 
went  into  the  hold  several  times  on  the  voyage.     In  fore 
hold  there  was  a  large  space  between  the  coals  and  the  deck, 
about  7  or  8  feet ;  the  after  hold  was  full.    I  never  saw 
the  vessel  empty.   We  had  a  half-poop  on  deck  rising  3  or 
4  feet;  the  cabin  occupied  the  whole  of  the  poop.    We 
ventilated  the  ship  by  means  of  the  after  and  fore  natchways. 
These  were  continually  kept  open  except  in  bad  weather. 
The  hatchways  were,  I  think,  about  8  by  6.    We  had  fine 
weather  all  the  voyage  except  for  about  12  days  off  the 
River  Plate,  in  the  beginning  of  September.     It  was  windv 
weather,  which  obliged  us  to  close  our  hatches ;  so  much 
water  was  going  over  that  we  were  bound  to  close  them. 
No  complaints  were  made  till  the  19th  of  September  by  the 
crew  of  the  gas.     On  that  morning  at  eight  bells  the  mate 
told  me  the  watch  had  not  come  on  deck.     I  went  forward 
and  saw  three  men  lying  on  the  forecastle  floor  unconscious. 
I  could  not  get  a  word  out  of  them,  lliey  had  a  stove  fire  in 
the  forecastle  at  this  time;  it  was  cold  weather.     I  got  a 
r&pe  and  made  it  fast  to  the  three  men,  and  puUed  up  one 
at  a  time  on  to  the  deck  and  in  about  20  minutes  they 
came  right  and' then  they  told  me  the  forecastle  was  full  of 
sulphur.     I  ordered  the  men  to  leave  the  forecastle,  extin- 
guish the  fire,  and  clean  it  out.     I  sent  them  to  a  house  in 
the  break  of  the  poop.    The  hatches  fore  and  aft  were  open 
at  this  time.    The  men  would  not  live  in  the  house';  it  was 
too  cold,  they  said,  and  they  returned  to  the  forecastle. 
This  was  the  next  day.     I  let  them  go.     I  heard  no  com- 
plaints.   After  that  the  forecastle  was  nicely  cleared  up, 
and  they  lighted  the  fire  again.    Nothing  occurred  tiU  the 
22nd*of  September.    At  6  p.m.  they  reported  (that  is,  one 
of  the  seamen  did)  that  smoke  was  coming  out  of  the  fore 
hatch.     Myself  and  the  mate  went  to  see  what  was  the 
smoke,  and  we  found  very  little,  but  ordered  the  hatches 
fore  and  aft  to  be  battened  down  close ;  that  was  done,  and 
in  about  an  hour,  more  or  less,  they  were  opened  again. 
When  they  were  opened  a  second  time  the  vessel  was  full 
of  smoke,  which  cleared  away  in  about  10  minutes.    I  went 
below  to  examine  the  hold,  and  found  that  the  cargo  of  coal 
was  on  fire  right  amidships.  I  went  on  deck  and  ordered  the 
vessel  to  be  battened  down  close  again,  and  changed  the 
ship's  course  for  the  land.     Smoke  was  escaping  through 
the  night  from  the  tarpaulins  on  the  hatchways,  and  the 
fore  companion.   Next  morning  my  men  were  very  anxious, 
and  wanted  me  to  put  out  the  boats.    At  daylight  in  the 
morning  (23  September)  we  erected  two  big  davits,  one  on 
each  quarter,  to  support  the  boats.    It  was  not  safe  to 
leave  them  on  the  natchways.    They  were  put  into  the 
davits  ready  for  lowering.     In  the  morning  continually  the 
smoke  was  coming  out  from  imder  the  taqpaulins  over  the 
hatchways,  and  the  deck  was  setting  hot.    At  9  a.m.  we 
sighted  the  land.  Port  Santa  CruE,  bearing  W.N.W.,  dis- 
tance about  35  miles.    All  sail,  except  the  two  royals,  were 
set,  and  we  were  making  for  the  land.    At  about  10  a.m. 
it  became  calm ;  then  she  had  no  way.    It  was  a  very  fine 
day.     I  consulted  with  the  mate,  and  we  thought  the  best 
thing  to  do  was  to  open  the  hatchways  and  discharge  a 
part  of  the  cargo.    We  opened  them  between  11  and  12  to 
see  if  we  could  extinguish  the  fire.    When  we  did  so  we 
found  the  vessel  was  fiill  of  smoke;  we  could  hardly 


breathe  in  it  on  deck.  There  was  a  ftmell  of  timber  burning 
in  the  hold.     The  smoke  all  cleared  away  in  about  10  or  15 
minutes,  when  the  fire  burst  out  from  the  fore  and  main 
hatch.    The  boats  were  at  once  lowered,  and  the  men  went 
into  them,  except  the  mate,  boatswain,  and  myself.     We 
remained  on  her  poop  for  about  an  hour  and  a  half.     Wc 
were  looking  at  the  flames  coming  up.     1  went  on  the 
main  deck  once  or  twice,  and  the  pitch  was  boiling  out  of 
the  seams,  so  that  I  could  not  remain  there.    The  men 
remained  in  the  boats  by  the  ship.    We  three  got  in  at 
about  half-past  1  or  2  o'clock  of  the  23rd.     When  we  left 
the  ship  the  flames  were  ascending  4  or  5  feet  above  the 
main  hatch.     I  did  not  go  on  board  again.    We  saved  most 
part  of  our  clothes  and  effects,  and  the  log  books,  but  we 
lost  them,  the  men  left  them  in  the  long  boat.    We  did 
not  remain.    The  wind  came  off  the  land  in  the  afternoon* 
We  pulled  for  the  land,  and  I  saw  her  masts,  fore  and  main, 
come  down  at  about  5  o'clock  that  afternoon.    She  burnt 
up  till  3  o'clock  of  the  morning  of  the  24th  September,  and 
then  disappeared.    The  ship  on  the  voyage  was  very  tight, 
made  very  little  water,  and  was  pumped  out  morning  and 
.evening  in  two  or  three  minutes.    We  landed  on  the  26t 
about  25  miles  N.W.  of  Cape  Virgin  on  the  coast  of  Pata- 
gonia.    In  landing  one  man  fell  overboard  into  the  surf 
from  the  long  boat.    We  picked  him  up  again,  but  he 
afterwards  died  from  the  cold  and  exposure.  His  name  was 
John  Rowley,  able  seaman,  a  native  of  Quebec.    We  buried 
him  on  the  beach  under  a  cliff :  he  was  a  healthy  man. 
We  proceeded  in  the  boats  about  54  miles  by  the  shore,  and 
on  the  morning  of  the  6th  of  October  a  large  steamer  passed 
us.     We  signalled  to  her;  she  took  no  notice.    I  could  see 
people  on  the  deck.     I  don't  know  whether  they  saw  us. 
it  was  about  9  o'clock  in  the  morning.     Seeing  our  pro- 
visions were  getting  short  we  started  overland  to  Sandy 
Point.     We  started  nine  in  number  till  we  came  to  a  river ; 
five  of  us  crossed,  and  the-  other  four  said  they  would  go 
back  to  the  boats ;  they  went ;  I  waited  two  hours  ;  they 
would  not  come  with  us.     In  six  days  we  reached  Sandy 
Point,  walking  most  of  that  time.     We  met  some  natives 
about  a  mile  from  that  place.    We  were  very  kindly  treated 
by  the  Governor  of  that  place.    We  had  nothing  but  water 
the  last  three  days  of  our  journey ;  previously  we  had  six 
biscuits  each.  From  Wednesday  till  Sunday,  the  12th,  we  had 
no  food.     We  left  there  on  the  following  Tuesday  in  one  of 
the  Royal  Pacific  Mail  Steamboats  for  Valparaiso,  and  from 
there  we  were  sent  to  Liverpool  in  another  steamer.    I  can 
give  no  opinion  as  to  the  cause  of  the  fire. 

(By  Mr.  Graham,)  We  had  two  chronometers  on  board. 
[The  Court  decided  that  Mr.  Graham  had  no  locus  standi,] 
( By  Captain  Harris.)  ITiere  never  was  much  water  in  her. 
(By Mr. Darley.)  We  had  first-class  iron  pumps;  9  inches 
of  water  in  the  well ;    the  delivery  pump  about  6  inches, 
fitted  with  breaks.    We  had  double  breaks  but  never  fitted 
them,  as  we  never  had  occasion  to  do  so.     We  first  dis- 
covered the  fire  under  the  main  hatchway.     I  could  not 
find  the  particular  spot  of  the  fire.     I  could  not  bear  'my 
hand  in  the  coals  6  inches  down  on  the  22nd  September. 
We  had  no  ventilation  but  the  after  and  fore  hatches.    The 
ship  was  in  fine  trim,  draught  16  aft  and  15  forward. 

Evan  Roberts. 

George  Farrer  sworn: 

I  was  mate  of  the  '*  Herbert  Graham."  I  hold  a  certifi- 
cate of  competency  as  mate.  I  joined  her  on  the  1st  of 
July,  same  day  as  the  captain,  the  day  she  left.  Her  cargo 
was  in.  On  the  Friday  before  we  saw  the  smoke  the  men 
complained  of  gas.  We  had  been  81  4ays  at  sea;  the 
weather  was  very  hot.  On  the  19th  September  saw  the 
men  Iving  on  the  forecastle  floor,  and  I  helped  to  pull  them 
up ;  they  were  all  right  in  about  20  niinutes  1  saw  the 
smoke  coming  firam  the  hatches  we  battened  down.  I  went 
with  the  captain  to  inspect ;  we  found  the  cargo  very  hot. 
We  dug  in  as  farfs  wc  could  with  our  arms ;  we  felt  it  the 
hottest  about  midships,  where  was  the  bulk  of  the  cargo. 
The  hatches  were  battened  down  till  the  day  after  we  saw 
the  smoke.  At  about  midday  the  smoke  overpowered  us ; 
shortly  after  the  flames  broke  out.  We  lowered  the  boat 
and  prepared  to  get  to  land,  fijiding  we  could  do  no  good. 
I  ana  three  others  left  the  captain  at  the  river;  we  returned 
to  our  boats,  and  seeing  a  steamer,  the  "  Cuzco,"  we  pulled 
to  her.  She  took  us  on  board,  waited  for  us  about  half  an 
hour,  and  landed  us  at  Liverpool.  I  never  smelled  any  gas 
from  the  coal.  I  could  not  smell  sulphur.  In  the  hold  the 
smell  caught  our  breath.  It  was  the  smell  like  the  burning 
of  oak  timber.  During  the  voyage  we  put  no  water  down* 
We  did  not  use  shovels. 

(By  Mr.  Darley,)  When  wefirst  saw  the  smoke  we  did  not 
think  the  coal  was  on  fire.  Our  vessel  had  about  5  feet 
freeboard.    Our  pumps  were  fixed  in. 

G.  Farrer. 
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William  Robbrts  sworn: 

I  was  an  able  seaman  on  board  the  '*  Herbert  Graham/' 
I  joined  her  two  or  three  days  before  she  sailed.  She  was 
in  the  river  at  Newport.  Cargo  in.  I  lived  Id  the  fore- 
castle. I  was  on  deck  and  saw  the  men  lying  in  the 
forecastle.  Me  and  the  captain  went  down.  Smelt  of 
gas ;  it  made  me  sick.  I  could  not  stay  long  there. 
\Ve  got  the  men  upon  deck  and  cleared  out  clean  of  the 
forecastle.  We  returned  to  the  forecastle,  but  did  not  smell 
the  gas  again  till  she  caught  fire.  I  thought  it  was  the 
smell  from  the  store.  It  was  like  a  smell  of  sulphur ;  we 
could  not  remain  in  the  forecastle.  On  Sunday  night  when 
the  flames  came  up  we  left  the  forecastle,  about  8.30,  and 
battened  everything  down.    We  had  to  take  to  the  boats. 

(By  Captain  Harris.)  The  stove  we  had  in  the  forecastle 
had  a  funnel  through  the  deck. 

his 

William  x  Roberts 

mark. 


William  James  sworn : 

I  was  formerly  master  of  the  "  Herbert  Graham,"  and 
was  formerly  part  owner  of  her.  I  joined  her  as  master 
when  she  was  on  the  stocks  in  the  builder's  yard  at  Scilly. 
She  was  on  the  stocks  built  when  we  bought  her.  On  the 
1st  of  July,  the  day  she  sailed,  I  gave  up  the  command  to 
Captain  Roberts.  I  was  by  her  when  she  was  being  loaded. 
She  had  discharged  a  cargo  of  iron  ore  from  Spain.  On 
the  20th  of  June,  I  took  in  stiffening  about  70  tons, 
finishing  on  the  23rd  June.  This  was  in  the  lower  New- 
port dock.  We  then  went  to  the  upper  and  took  in  the 
remainder  of  the  cargo  of  coal.  We  were  loading  two  days, 
Wednesday  and  Thursday.  I  told  the  trimmers  to  leave 
a  space  aft  and  forward,  but  fill  her  up  midships  at  the 
main  hatch.  She  left  her  loading  berth  on  Friday,  and  we 
hauled  her  down  to  the  lower  dock  again,  near  the  lock. 
She  remained  there.  I  took  in  stores.  I  hauled  her  out 
into  the  lock  of  the  dock  on  the  1st  July,  and  then  gave  up 
the  command.  I  had  a  cargo  of  coal  on  board  this  vessel 
once  before.  I  weighed  out  then  139  tons  in  Japan.  I 
had  the  same  ventilation  then  as  afterwards — the  hatches; 
that  is  the  only  ventilation  we  had. 

(By  Mr.  Beynon.)  I  think  it  was  raining  when  we  took  in 
the  stiffening.  I  nearer  remember  any  cargo  of  house  coals 
shipped  at  Newport  taking  fire  before. 

{By  the  Mayor.)  With  steam  coal  it  is  usual  to  have 
shutes  as  a  means  of  ventilation,  but  this  coal  on  board  the 
*'  Herbert  Graham  "  was  house  coal. 

{By  Mr.  Darley.)  I  think  the  shutes  are  quite  useless  as 
ventilators.  The  "Herbert  Graham"  was  insured  for 
4,000/.  I  value  her  at  4,800/.  She  was  classed  13  years  at 
Lloyds.     No  force  pump  was  on  board. 

{By  Mr.  Parker.)  We  had  no  provision  on  board  for 
extinguishing  fire. 

Wm.  Jambs. 


Thomas  Edwards  sworn,  states : 

I  am  a  shipbuilder  of  St.  Mary,  Scilly.  The  "  Herbert 
Graham  *'  was  built  in  my  yard  under  a  special  survey  of 
Lloyds.  She  was  classed  Al,  13  years.  She  was  built  of 
English  oak  fhime  and  upper  deck  beams.  Main  keel 
English  elm.  I  built  her  as  a  merchant  vessel  to  carry 
cargo.  She  had  three  hatches  on  the  main  deck,  air 
courses  fore  and  aft,  and  under  the  hold  beams  was  the 
ventilation.    No  ventilation  shaft  to  the  ship. 

{By  Captain  Harris.)  We  always  put  chocks  between 
the  frames,  but  they  are  taken  out  before  the  vessel  is 
planked. 

{By  Mr.  Darley.)  The  ventilation  is  to  prevent  dry  rot, 
and  not  for  ventilating  a  cargo  of  coals.  It  was  understood 
by  Lloyds  surveyor  that  the  **  Herbert  Graham "  was 
being  built  for  a  general  cargo.  All  vessels  that  I  have 
built  generally  take  coal  as  a  first  cargo.  I  never  heard  of 
one  taking  fire  before.  Lloyds  surveyor  never  called  my 
attention  to  the  importance  of  ventilation  in  the  ship.  1 
never  heard  of  a  valve  or  a  cock  to  plug  the  vessel  if  required 
in  the  event  of  fire.  I  would  recommend  -such  a  pipe  to 
be  fitted  under  water. 

Thomas  Edwards. 


Jambs  Barbbr  sworn,  states: 
I  am  foreman  coal-shipper  under  Messrs.  Webb,  Spittle, 
and  Bladon.  They  supplied  the  coal  to  the  "Herbert 
Graham."  I  supermtended  the  shipping  of  the  coal.  I  saw 
the  stiffening  put  in.  The  loading  of  that  began  on  the 
Saturday.  It  was  put  in  in  the  ola  dock,  laden  in  the  open, 
not  untler  cover;  it  was  brought  in  trucks.  We  put 
about  10  trucks  (50  or  60  tons)  on  the  Saturday,  seven 


trucks  being  left;  they  stood  outside.  It  rained  on  the 
Saturday  while  the  stiffening  was  being  put  on  board, 
and  it  rained  up  till  midnight  on  the  Saturday  night.  The 
men  knocked  off  work  because  of  the  rain.  On  Monday 
morning  it  was  dry,  and  the  men  got  to  work  again,  and 
put  in  the  seven  trucks  that  had  1>een  left  out.  Then  the 
ship  went  to  the  other  dock  to  take  in  the  remainder  of 
her  cargo.  I  superintended  the  shipping  of  that.  The 
cargo  was  dry.  It  came  direct  from  the  colliery  in  trucks. 
The  first  lot  came  on  Monday  morning,  and  more  coal 
arrived  till  she  was  filled  up ;  it  was  perfectiy  dry  weather 
while  she  was  loading  her  cargo.  I  was  in  the  hold  twice 
or  three  ti^nes  while  she  was  loading ;  I  was  not  in  the 
hold  after  the  cargo  was  completed.  The  ooal  shipped  was 
of  three  different  qualities.  The  stiffening  was  all  brush 
coal ;  it  came  principally  from  the  Mamhole  CoUieiy ;  brush 
coal  is  next  to  large  in  quality.  Small  coal  came  from 
Coalbrooke  Vale  and  some  from  Cwmserchan.  The 
large  coal  was  from  Cwm  Collieiy  at  Aberbeeg.  I  can  tell 
the  coal  one  from  each  other  on  seeing  them.  The  two 
pieces  produced  are  Cwm  Coal.  This  piece  is  the  Crumlin 
coal  from  Pant  Glas  Colliery.  Most  of  the  coal  put  on 
board  was  brush  coal.  I  do  not  know  the  quantity  of 
Cwm  coal  put  on  board.  The  piece  of  coal  now  produced 
with  a  stain  upon  it  is  Crumlin  coal  from  a  lower  vein 
froln  that  we  work  at  present.  The  customers  did  not  like 
the  stain  in  it,  and  therefore,  we  work  the  other.  The 
stiffening  was  a  mixture  of  small  and  round  coal. 

James  Barber. 


Patrick  Donovan  sworn,  states : 

I  am  a  coal  trimmer.  I  trimmed  the  coals  on  board  the 
**  Herbert  Graham,"  and  helped  to  stow  them ;  the  coal  was 
dry  and  I  could  see  no  fault  in  it.  It  was  fine  as  we  loaded, 
could  not  be  finer.  I  trimmed  her  all  right.  She  was  full 
in  the  main  hatch  and  affcer  hatch,  but  not  forward.  I  was 
not  present  when  the  stiffening  was  put  in. 

his 

Patrick  x  Donovan. 

mark. 


William  Kirton  Quest  sworn,  states : 

I  am  deputy  dockmastgr  of  the  Newport  Dock  Company. 
We  keep  a  record  of  the  wind,  &c.  Tne  weather  was  fine 
during  the  last  week  of  June  and  up  to  the  3rd  of  July. 
I  know  it  was  raining  when  they  took  in  the  stiffening  of 
the  "  Herbert  Graham."  I  was  going  past,  and  the  tar- 
paulins not  being  properlv  placed  to  prevent  coal  falling 
into  the  dock,  I  complained  to  them  aoout  it,  and  I  dis- 
tinctly remember  it  was  raining  hard  at  the  time.  When 
she  left  the  locks  she  was  reported  16  feet  draught  of 
water. 

W.  K.  Quest. 


Adolpu  Pierre  Vassard  sworn,  states : 

I  am  a  consulting  chemist  in  London.  I  have  had  sub- 
mitted to  me  some  samples  of  coal  similar  to  that  carried 
by  the  "  Herbert  Graham,"  and  I  have  analysed  them. 
llie  result  of  my  analysis  is  contained  in  the  written  report 
produced. 

Report  read  as  follows : — 

Re  "  Herbert  Graham." 
A  sample  of  the  coal  carried  by  this  ship  at  the  time  she 
was  burnt  sent  to  me  under  the  seal  of  "  Searchers  Customs, 
Newport,"  has  been  analysed  and  otherwise  examined  by 
me  according  to  instructions.  I  found  the  coal  highly 
pyriteous  and  very  brittle. 
It  contains  per  100  parts — • 

Moisture  -  -  -      0'35 

Hydrogen  and  nitrogen  -  -      9*10 

Carbon  -  -  -  -    81 '00 

Mineral  ash       -  -  -      6*40 

Iron  pyrites        -  -  -      3*04 

Divers  and  loss  -  -  -I'll 

10000 

Though  the  sample  I  received  was  in  three  lumps,  I  am 
warranted,  considering  the  general  practice  of  the  coal  trade 
with  the  Pacific  Coast  and  the  brittleness  of  the  coal  under 
examination,  to  say  that  it  was  shipped  small,  or  became 
such  by  the  loading.  Small  coal  absorbs  easily  any  amount 
of  moisture. 

The  quantity  of  iron  pyrites  is  very  large.  Iron  pyrites 
are  a  bisulphuret  of  iron,  that  is  to  sa;jr,  a  compound  of  iron 
and  sulphur.  Over  three  per  cent,  of  iron  pyrites,  as  shown 
by  analysis,  would  give,  tf  allowed  to  naturally  decompose, 
nearly  one  per  cent,  of  free  sulphur.    To  the  presence  of  s  j 
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lar^e  a  qusntity  of  pyrites  I  attribate  the  buming  of  the 
'  Herbert  Graham." 

When  bisulphuret  of  iron  or  iron  pyrites  is  left  when  wet 
to  the  action  of  the  air,  or  to  the  action  of  a  moist  atmo- 
sphere, it  gradually  undergoes  a  chemical  change ;  one  part 
of  the  sulphur  is  oxidised  partly  hj  the  oxygen  of  the  air 
and  partly  by  that  of  the  decomposing  water,  and  becomes 
sulphuric  acid.  Thereby  the  other  part  of  the  sulphur  is 
disengaged  from  the  pyrites,  and  also  hydrogen  from  the 
water.  This  sulphur  and  the  then  free  hydrogen  are  thus 
thrown  in  presence  of  each  other,  combine,  and  form  hydrO' 
sulphuric  acid  or  sulphuretted  hydrogen. 

These  chemical  reactions  produce  a  great  heat,  whweby 
the  sulphuretted  hydrogen  is  ignited  and  therefore  oxidised, 
producing  sulphurous  acid  and  free  sulphur,  which  is  also 
ultimately  burned. 

It  may  then  be  easily  understood  that  if  a  combustible 
material  like  coal,  disenga^ng  already  inflammable  gases 
through  its  continually  going  on  decay,  is  found  mixed 
with  the  chemical  bodies  producing  tne  above  reactions 
and  effects,  this  combustible  will  be  heated  and  ultimately 
ignited. 

Such  is  the  chemical  explanation  of  what  is  called  "  spon- 
taneous combustion,"  and  of  what  undoubtedly  took  place 
in  the  hold  of  the  •'  Herbert  Graham." 

If  the  coal  had  been  shipped  completely  diy,  and  so 
kept  all  the  while,  no  spontaneous  combustion  could 
happen. 

A.  Vassard. 

I  was  present  in  court  during  the  examination  of  the 
witnesses,  and  I  heard  Mr.  Barber,  the  foreman  coal 
shipper,  state  the  diflFerent  kinds  of  coal  shipped  on  board 
the  **  Herbert  Graham."  I  have  no  doubt  that  the  stiffen- 
ing about  70  tons  of  coal  put  in  during  wet  weather  would 
moisten  the  whole  cargo  in  any  circumstances ;  in  three  or 
four  days  it  would  moisten  the  cargo.  It  ftirther  appears 
that  the  whole  of  the  cargo  was  shipped  direct  from  the 
colliery,  and  would  contain  a  large  quantity  of  moisture, 
more  than  three  per  cent.  It  is  the  same  with  all  coal 
except  large  coal.  Three  per  cent,  of  water  would  be  suffi- 
cient in  time  to  ignite  the  cargo  if  the  coal  remained  in 
bulk  undisturbed,  and  would  ultimately  take  fire.  There 
is  no  danger  with  large  coal,  but  with  small  coal  there  is. 
I  think  the  chemical  composition  of  the  coal  explains  the 
fire  on  board  the  "  Herbert  Graham."  About  half  a  ton 
of  sulphur  would  produce  a  sufficient  quantity  of  sulphurous 
acid  to  extinguish  a  fire  in  1,000  tons  of  coal  on  board 
ship.  To  apply  this  a  pipe  would  have  to  be  fitted  to  the 
ship  and  carried  under  the  cargo.  I  would  have  a  small 
stove  on  deck,  and  when  a  fire  has  been  lighted  in  it  throw 
sulphur  on  the  fire.  Sulphurous  acid  woiUd  then  arise  and 
be  carried  down  the  pipe  attached  to  the  stove  into  the 
vessel's  hold.  In  five  or  ten  minutes  that  would  extinguish 
the  fire.  Even  if  the  pipe  was  containing  a  little  water  the 
acid  would  still  escape.  It  would  not  be  necessary  to  have 
the  hatches  down  when  the  process  is  going  on.  The  sul- 
phurous acid  is  twice  as  heavy  as  air.  A  small  air  pump 
might  be  necessary  to  force  the  sulphurous  acid  through 
the  water  covering  the  pipe.  The  acid  would  not  be  dan- 
gerous to  life,  through  beiAg  oxidised  before  reaching  the 
deck.  I  doubt  whether  ventilating  the  cargo  with  shafts 
when  loading  would  have  any  effect  unless  the  coal  was 
shipped  perfectly  dry.  I  don't  think  the  shafts  are  of  any 
use  except  to  prevent  the  explosion  of  gas.  If  water  was 
used  to  extinguish  the  fire,  the  cargo  would  have  to  be 
covered  all  at  once ;  a  small  quantity  would  be  of  no  use ; 
this  would  facilitate  combustion.  Captains  of  ships  ought 
to  be  provided  with  thermometers,  and  when  they  find  the 
coal  is  heating  the  application  of  sulphurous  acid  would 
check  further  combustion.  •  The  sulphuretted  hydrogen 
produced  by  the  decomposition  of  the  pyrites  would  ignite 
Detween  170^  and  173°  Fahr.  The  ordinary  temperature 
even  down  to  freezing  point  is  sufficient  to  make  the 
pyrites  decompose,  providing  water  and  air  be  present.  I 
mixed  the  whole  five  samples  of  coal  from  the  **  Herbert 
Graham"  together,  and  on  analysis  found  the  mixture 
contained  over  three  per  cent,  of  pyrites.  I  should  not  be 
surprised  if  one  of  the  samples  contained  as  much  as  10  per 
cent,  of  pyrites.  I  do  not  think  washing  the  coal  would 
have  prevented  ignition.  The  washing  of  coal  is  based  on 
the  difference  of  specific  gravity  between  iron  pyrites  and 
coal>  and  can  only  be  applied  to  small  coal.  I  never  saw  it 
done.  I  never  heard  of  it  till  lately.  The  pyrites  will  take 
fijre  sooner  if  the  temperature  is  warm. 

By  Mr.  Darley. — Can  you  explain  why  the  introduction 
of  wood  trunks  and  louvre  boards  amidships  placed  against 
the  stanchions  and  other  means  of  ventilation  produoe  a 
good  effect, — produce  a  good  effect  in  one  case  and  are 
injurious  in  another  ? 

Answer.—AU  depends  on  the  nature  of  the  coal}  with 


coal  containing,  no  pjntdB,  therefore  not  liable  to  8|xm« 
taneously  ignite,  ventilation  has  a  good  effect  in  carrying 
away  the  gas,  but  the  contrary  is  the  case  with  coal  con- 
taining pyrites,  and  therefore  liable  to  spontaneous  com- 
bustion. In  the  last  case  a  good  reason  can  only  be  pos- 
sible if  the  coal  is  shipped  dry  and  so  kept  all  the  voyage. 
I  think  testing  tubes  should  be  fitted  to  ascertain  tne 
temperature  of  the  coal,  which  should  be  ascertained  every 
day.  I  think  if  testing  tubes  had  been  fitted  on  board  the 
"  Herbert  Graham,"  they  might  have  ascertained  the  exist- 
ence of  fire  earlier  and  discharged  the  cargo.  Testing  tubes 
could  not  be  used  to  send  the  |[as  down.  It  would  be 
better  that  coals  should  not  be  shipped  direct  from  the  pit; 
but  this  would  be  quite  impossible. 

A.  Vassard. 


Report. 

Report  of  a  Court  of  Inquiry  held  at  the  Town  Hall  in 
Newport,  Monmouthshire,  by  order  of  the  Board  of  IVade, 
l>efore  Nelson  Hewertson,  Esq.,  Ma^or,  and  Thomas 
Benyon,  £so.,  J. P.,  with  Captain  Harris  as  Nautical,  and 
Messrs.  Parker  and  Darley  as  Engineer  and  Shipwright 
Assessors,  into  the  circumstances  attending  the  burning  of 
the  Inuque  "  Herbert  Graham,"  which  oocuned  on  the 
morning  of  the  24th  dav  of  September  last,  near  the  entrance 
of  the  Straits  of  Magellan. 

The  ''  Herbert  Graham  "  was  a  barque,  built  of  wood  at 
St.  Mary's  Scilly,  in  the  year  1869,  and  registered  at  this 
port  in  the  same  year,  of  the  burden  of  337  fr  tons.  She 
was  owned  by  Robert  Graham  and  others  of  this  port,  and 
on  this  present  voyage  was  commanded  by  Mr.  Evan 
Roberts,  who  held  a  certificate  of  competency  as  master, 
which  was  lost  after  the  destruction  of  the  ship.  The 
"  Herbert  Graham  "  left  Newport  on  the  first  of  July  18/3, 
manned  by  a  crew  of  10  hands  all  told.  She  was  laden 
with  a  cargo  of  536  tons  of  coal,  bound  for  Valparaiso. 
Nothing  worthy  of  remark  occurred  till  the  19th  of  Sep- 
tember, when  tnree  of  the  crew  were  found  in  the  forecastle 
in  a  state  of  stupor.  They  were  removed  to  the  upper  deck, 
when  in  about  20  minutes  they  recovered  their  senses,  and 
stated  that  the  forecastle  was  full  of  sulphur,  which  they 
attributed  to  the  presence  of  a  close  stove  which  was  allowed 
in  the  forecastle,  the  weather  then  being  very  cold,  lliey 
were  removed  to  a  house  aft,  and  the  fire  in  the  stove  put 
out.  The  following  day  they  returned  to  the  forecastle, 
and  no  further  complaints  were  heard.  On  the  morning 
of  the  22d  smoke  was  discovered  issuing  from  the  fore 
hatch,  which  was  battened  down.  In  about  an  hour  the 
hatch  was  taken  off,  and  it  was  discovered  that  the  ship  Was 
full  of  smoke,  which,  clearing  off  in  about  10  nunutes^ 
enabled  the  master  to  go  into  the  hold.  Upon  descending 
he  found  that  the  cargo  was  on  fire  amidships.  All  the 
hatches  were  closely  battened  dowp.  and  the  snip's  course 
directed  towards  uie  land.  The  following  morning  they 
sighted  the  land  in  the  vicinity  of  Port  Santa  Cruz,  but 
falling  calm,  after  consultation  it  was  decided  to  open  the 
hatches  and  throw  overboard  part  of  the  cargo,  in  the  hopes 
of  reaching  the  fire.  In  about  10  minutes  aiter  the  hatches 
had  been  taken  off  flames  burst  up  from  both  fore  and 
main  holds.  In  this  state  of  things,  and  being  poweriess 
to  control  the  flames,  the  crew  were  sent  into  the  boats,  the 
master,  mate,  and  boatswain  remaining  onboard  till 2  p.m. 
of  the  23rd,  whan,  for  their  own  safety,  they  were  obliged 
to  abandon  the  vessel  and  pull  towards  the  shore.  At 
3  a.m.  on  the  following  day  they  saw  the  vessel  disappear. 
On  the  26th  they  landed  near  Cape  Virgin,  on  the  coast  of 
Patagonia.  In  landing  one  of  the  crew  fell  overboard 
from  the  effects  of  which  and  exposure  on  shore  he  died, 
and  was  there  interred.  From  this  they  proceeded  in  their 
boats  about  50  miles  up  the  Straits  of  Magellan,  but  find- 
ing the  wind  against  them,  and  their  provisions  getting 
low,  they  determined  to  walk  to  Sanay  Pointy  a  penal 
settlement  of  the  Chilian  Government.  Five  of  the  crew 
accomplished  this  after  great  suffering  from  exposure  and 
hunger,  and  were  kindly  treated  by  the  authorities  at  Sandy 
Point,  who  forwarded  them  home.  The  other  four  who 
separated  from  their  companions  preferred  procesding  along 
the  coast  in  their  boat,  and  falling  in  witli  a  passing 
steamer«  were  taken  on  board  and  conveyed  to  England. 
The  captain  and  his  crew  seemed  to  have  done  all  in  their 
power,  under  the  circumstances  in  which  they  were  placed, 
and  only  abandoned  the  ship  for  the  preservation  of  their 
lives.  The  main  object  of  this  inouiry  was  to  ascertain  the 
cause  of  this  casual^,  and,  if  possiole,  to  devbe  some  means 
of  preventing  similar  accidents  in  future.  From  the  evi- 
dence it  woidd  appear  that  five  different  descriptions  of  coal, 
taken  from  the  vicinity  of  Newport,  were  shipped  on  board 
the  "  Herbert  Graham."  About  70  tons  of  this  coal  was 
put  on  board  as  ballast  in  rainy  weather,  and  the  vessel  was 
removed  to  another  dock  to  coinplete  her  cargo,  during 
whioh  time  the  weather  was  fine.  These  coals  were  brought 
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direct  from  the  colliery^  and  would  therefore  he  more  or 
less  damp^  according  to  the  evidence  of  M.  Vassard^  who 
was  examined  as  an  expert  on  this  inquiry.  This  gentle- 
man analysed  three  samples  of  coal,  similar  to  that  forming 
part  of  the  cargo  of  **  Herbert  Graham/'  and  found  that 
they  contained  three  per  cent,  of  iron  pyrites,  which  would 
decompose  through  moisture  and  exposure  to  the  atmo- 
sphere, and  thus  beoome  sulphate  of  iron  and  sulphuretted 
hydrogen.  This  sulphuretted  hydrogen,  under  the  influ- 
ence of  the  heat  produced  by  the  above  reaction  and  the 
atmosphere,  would  ignite  and  cause  spontaneous  combus- 
tion. And  these  coals  having  been  shipped  in  a  moist  state, 
and  containing  a  large  amount  of  pyrites,  would,  in  his 
opinion,  be  alone  sufficient  to  account  for  this  casualty. 
With  these  facts  before  us,  it  becomes  necessary,  if  possible, 
to  seek  some  means  of  prevention.  Several  plans  were 
discussed  by  means  of  ventilation  on  the  one  hand  and  of 
water  on  the  other.  It  was  found,  however,  upon  investi- 
gation, that  in  aoooirdance  with  the  above  hypothesis  the 
introduction  of  either  water  or  air  would  have  a  precisely 
opposite  effect.  It  further  appeared,  from  the  evidence  of 
M.  Vassard,  that  if  sulphurous  acid  could  be  circulated 
through  the  cargo  it  would  prevent  spontaneous  ignition. 
This  acid  could  be  obtained  by  burning  sulphur,  10  cwt.  of 
which  would  be  sufficient  for  a  cargo  of  1,000  tons  of  coal. 
It  is  a  matter  of  after  consideration  how  this  may  be  applied, 
either  on  the  principle  of  the  fire  annihilator  or  otherwise. 
This  method  seemwi  the  most  practical  that  was  offered, 
and^  in  the  opinion  of  the  Court,  might  be  usefully  applied 
to  vessels  canying  coals  and  bound  on  distant  voyages.  In 
offering  this  opinion,  however,  the  Court  desire  it  to  be 
understood  that  they  do  not  consider  the  general  question 
exhausted  with  reference  to  the  preventing  the  recurrence 
of  casualties  of  this  description. 
Given  under  our  hands  this  8th  day  of  January  1874. 

Nelson  Hewertson, 

Thos.  Beynon, 

Justices  of  the  Peace. 
*    We  concur,  in  this  report — 

Hy.  Harris, 

Wm.  Darley, 

Wm.  Parker, 

Assessors. 


;'  MINNIE  GRAHAM,"  of  Newport  (Mon.),  barque 
of  273  tons  register,  five  years  old. 

Town  Hall,  Newport  (Mon.), 

Friday,  March  13th,  1874. 

Coram : 

NjELSON  Hewertson,  Esq.,  Mayor. 
Thomas  Beynon,  Esq. 

Assisted  by : 

Inquiry  directed  by  the  Boara  of  Trade  as  to  the  circum- 
stances attending  the  abandonment  of  the  *'  Minnie 
Graham." 

Mr.  Hamel  appeared  for  the  Board  of  Trade  to  conduct 
the  case. 

Case  opened  by  him,  and  calls — 

Robert  Bale  sworn,  states : 

I  am  a  seaman,  and  shipped  as  boatswain  acting  second 
mate  on  board  the  "  Minnie  Graham.*'  I  shipped  on  the 
16th  July,  and  sailed  the  17th  from  Newport.  We  had  a 
crew  of  ten  all  told  and  a  full  cargo  of  coals.  I  noticed  the 
coal  was  shipped  wet.  I  saw  a  few  trucks  that  was  wet. 
It  was  mixed  coal,  large  and  small.  We  were  bound  for 
Valparaiso.  We  had  two  main  pumps  on  board  abaft  the 
main  mast.  We  had  four  small  ventilators  coming  through 
the  mooring  post.  They  were  cast  iron  and  came  through 
the  covering  Doard.  I  could  get  my  arm  into  them.  They 
went  straight  up  and  down,  and  could  be  plugged  at  the 
top.  The  plugs  were  out  when  it  was  fine  weather  and 
put  in  when  it  was  rough.  We  had  three  'good  sized 
hatches,  ordinary  size ;  they  were  always  off  on  the  voyage 
when  the  weather  permitted.  Not  the  main  hatch  but 
the  fore  and  aft  ones.  Always  a  wash  of  water  across  the 
main  hatch ;  that  was  not  so  in  fine  weather.  We  never 
raised  the  main  hatch  in  fine  weather.  We  had  a  long 
boat  shipped  across  the  main  hatch,  and  it  was  a  good  deal 
of  trouble  to  get  off.  We  had  fine  weather  till  we  got  off 
the  Plate.  She  rolled  easilv.  The  wash  I  refer  to  came 
over  the  covering  board.  I  oelieve  the  mate  saved  the  log- 
book. Three  or  four  days  before  we  first  saw  smoke  there 
was  a  strong  smell  of  gas  in  the  forecastle  and  also  in  the 
cabin.  Nothing  happened  before  this.  We  had  an  average 
voyage,    llie  escape  of  gas  was  reported  to  the  captain. 


He  came  to  see  what  was  the  matter.  He  went  into  the 
forecabin  and  abo  in  the  hold.  After  that  the  hatches 
which  had  been  opened  were  battened  down.  It  was  cold 
weather  at  the  time.  We  were  the  other  side  of  Cape  Horn 
at  the  time.  We  were  not  in  sight  of  land.  Soon  after 
the  hatches  were  battened  down  we  could  not  stay  in  the 
forecastle  for  smoke.  ITie  hatches  were  kept  on  till  we  saw 
the  ship  that  took  us  off.  It  might  be  four  days.  The 
ship  was  the  **  Naval  Reserve."  We  signalled  her.  She 
put  out  her  boats,  came  alongside.  Our  boat  was  taken 
off  the  hatches  after  she  boarded  us.  We  had  two  boats. 
The  small  one  was  got  out  before  the  "  Naval  Reserve  " 
boarded  us.  We  had  not  provisioned  the  boats.  The 
captain  and  carpenter  of  that  ship  came  on  board.  They 
passed  a  survey  on  the  ship  and  the  main  hatches  were 
taken  off.  I  dug  away  the  coal  under  the  main  hatchway 
by  direction  of  the  two  masters.  We  found  the  coal  so 
hot  just  below  the  surface  that  I  could  hardly  hold  it  in 
my  hand.  I  dug  down  about  two  feet.  Smoke  was 
coming  up  as  much  as  I  could  bear.  The  iron  stanchions 
from  the  deck  beam  to  the  hold  were  hot,  very  hot ;  it  was 
as  much  as  I  could  do  to  hold  them.  The  captain  was 
down  in  the  main  hold  and  in  the  fore  hold.  I  went  into  the 
fore  hold  and  found  the  coals  there  just  the  same.  I  saw 
no  ^e,  I  poured  in  four  or  five  buckets  of  water  into  the 
hole  that  I  dug  under  the  main  hatch,  but  it  would  not 
penetrate,  it  stopped  on  the  top.  I  did  this  to  see  if  any 
steam  would  come  up.  Our  captain,  the  captain  of  the 
**  Naval  Reserve,"  ana  the  carpenter  held  a  consultation 
(our  mate  was  sick  in  bed),  and  they  determined  it  was 
not  safe  to  remain  on  board.  We  could  not  tell  but  what 
in  any  minute  she  might  blow  up.  The  ship  was  aban- 
doned by  us  all.  The  carpenter  of  the  "  Naval  Reserve  *^ 
bored  a  hole  just  underneath  the  cabin  deck  to  sink  her. 
We  were  taken  off  in  the  '*  Naval  Reserve  **  boats.  I  left 
in  our  own  little  boats ;  it  was  fine  weather.  I  saved  some 
of  my  clothes,  just  as  much  ajB  I  could  scramble  up.  It 
was  not  safe  to  take  a  light  below.  It  was  in  the  evening 
when  we  leffc.  Our  long  boat  got  stove.  Our  small  boat 
was  got  on  to  the  *'  Naval  Reserve's  "  deck.  It  was  fine 
weather,  with  whole  sail  breeze.  I  don't  know  how  the 
'wind  was.  She  had  not  gone  down  about  10  o'clock  that 
night.  It  was  about  8  when  we  got  the  boats  in.  The 
"  Naval  Reserve  "  landed  us  at  CaUao. 

We  could  not  see  land  when  we  abandoned  our  ship. 
We  altered  the  ship's  course  a  point  or  two  in  towards  the 
land  before  we  saw  the  **  Naval  Reserve." 

{By  Captain  Harris.)  I  think  we  had  observed  the  smell 
of  gas  three  or  foiir  days  before  we  saw  smoke. 

(By  the  Mayor.)  About  four  days  after  we  saw  the  smoke 
we  abandoned  the  ship.  It  was,  I  think,  about  eight  days 
after  we  first  smelt  gas  that  we  left  her. 

(By  Captain  Harris,)  Our  forecastle  was  close  bulkheaded 
and  the  smoke  came  through  the  nicks.  When  under  the 
line  we  felt  no  heat  from  the  cargo.  We  went  right  round 
the  Horn.  The  mate  stopped  at  Callao ;  he  had  been  ill  a 
few  days.  During  the  voyage  I  am  sure  no  water  was 
thrown  down  into  the  hold. 

(By  the  Master  of  the  Minnie  Graham,)  You  went  off  in  the 
small  boat  to  fetch  the  master  of  the  "  Naval  Reserve,"  and 
the  captain  and  carpenter  of  that  vessel  returned  with  you  ? 
— ^The  captain  of  the  "  Naval  Reserve  "  considered  it  unsafe 
to  remain  on  board ;  he  returned  in  our  boat  and  sent  his 
own  life-boat  to  our  assistance. 

his 
Robert  x  Bale. 
mark. 

Edwin  Elliot  sworn,  states : 

I  was  cook  and  stewaid  of  the  **  Minnie  Graham  "  on  her 
last  voyage.  I  joined  her  at  Newport  on  the  16th,  and  she 
sailed  on  the  17th  July  last.  I  lived  in  the  house  on  deck. 
I  did  not  see  the  cargo  shipped.  On  the  voyage  the  foi-e 
and  aft  hatches  were  generally  kept  off  in  fine  weather, 
that  is,  left  off  by  day,  we  put  them  on  at  night;  the 
four  ventilators  which  were  right  aft  and  led  on  through 
the  lazaretto  in  the  hold  were  metal  pipes  (I  think  lead), 
were  kept 'open  day  and- night  in  fine  weather.  In  the 
month  of  October,  four  or  five  days  before  we  left  the  ship, 
we  smelt  a  strong  smell  of  gas  in  the  forecastle;  the 
hatches  had  been  off  the  day  before;  they  were  imme- 
diately taken  off  again ;  we  then  saw  smoke,  it  came  up 
in  small  curls  at  mst;  it  gradually  increased.  The  captain 
was  called  to  see  it ;  the  men  said  they  could  not  live  in 
the  forecastle ;  he  went  into  the  fore  and  after  hold.  I 
think  the  hatches  were  battened  down  after  this  till  the 
Saturday  before  we  left  her.  I  suffered  from  the  gas ;  I 
was  ill  from  it ;  it  laid  me  up.  It  came  into  the  deck- 
house through  the  lazarette  house  just  inside  the  door ; 
I  was  bad  all  day,  and  could  not  observe  what  was  going 
on.    We  caulked  the  lazarette-hatch  down,  and  slept  that 
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night  in  the  house  as  usual.  We  were  rescued  on  Sunday. 
I  was  a  little  better  that  morning,  but  cannot  say  what 
happened.  We  saw  the  "  Naval  Reserve"  just  after  dinner. 
The  eboats  were  being  got  ready  when  she  hove  in  sight 
with  a  view  to  abandoning  the  ship.  We  signalled  her, 
and  as  soon  as  she  got  alongside  our  captain  went  on 
board  in  his  jolly  boat,  and  brought  back  the  captain  of  the 
"Naval  Reserve"  and  the  carpenter;  they  examined  our 
ship,  took  off  the  hatches,  and  smoke  arose,  a  good  deal, 
and  gas.  I  saw  Bale  put  several  buckets  of  water  down 
the  hold.  The  captain  of  the  "  Naval  Reserve  "  said  it 
was  not  safe  to  remain  on  board ;  he  wa«  on  board  about  a 
quarter  of  an  hour  before  he  said  this.  We  were  all  called 
aft  and  asked  what  we  thought  we  had  better  do.  We 
said  we  had  better  leave  her.  He  said  it  was  not  safe  to 
remain  on  board  as  we  did  not  know  the  moment  she 
might  blow  up.  The  captain  and  carpenter  retuitied  to 
their  ship  and  sent  their  life-boat  to  take  us  off.  I  saw  the 
carpenter  of  the  "Naval  Reserve"  go  below  into  the 
lazarette  with  an  augur  in  his  hand,  and  I  was  told  he 
bored  a  hole  in  her.  One  of  the  crew  said  so.  The  gas 
that  made  me  ill  appeared  to  smell  like  paraffin ;  it  made 
me  giddy  and  sick.  I  could  not  eat  nor  lift  my  head  up. 
It  made  me  rather  short  of  breath  and  cough  a  good  deal. 
I  lost  best  part  of  my  clothes.  I  was  too  ill  to  pick  them 
up.    We  used  an  oil  lamp  in  the  deck-house. 

Edwin  Elliott. 


William  Collins  swonii  states : 

I  am  a  stevedore,  and  was  in  the  hold  helping  to  load 
the  *'  Minnie  Graham  "  with  her  car^o  of  coal.  It  was  in 
the  beginning  of  July  last.  I  was  with  her  the  whole  time 
she  was  loading.  She  had  no  stiffening  on  board ;  she  did 
not  want  it.  We  put  in  small  coal  at  first,  slack  ;  it  was 
quite  wet  when  we  put  in.  It  adhered  to  the  trucks,  it  was 
so  wet.  We  began  with  small  wet  coal.  We  put  in  per- 
haps about  40  or  50  tons  of  this,  and  then  commenced  with 
large  coal.  That  was  wet  also.  It  was  heavy  rain  the 
pre  nous  night,  and  the  trucks  were  standing  in  it.  I  wis 
paid  for  the  cargo,  400  and  some  odd  tons.  She  was  fiill 
amidships.  There  was  a  good  deal  of  room  left  fore  and 
aft.  We  could  have  got  70  or  80  more  tons  in  her.  We 
were  told  not  to  let  the  coal  go  too  far  aft  upon  some  wood, 
very  inflammable.  If  you  put  a  candle  to  it  or  against  the 
side  of  the  ship,  it  caught  me. 

his 

William  x  Coi.i.in8, 

mark. 


Gborgb  Hardy  sworn,  states : 
I  was  an  able  seaman  of  the  "Minnie  Graham."  I 
Joined  her  the  day  before  she  sailed  at  Newport.  I  had 
been  five  years  in  a  pilot  boat,  and  this  was  my  second 
foreign  voyage.  I  lived  in  the  forecastle.  About  three 
days  before  we  left  her  (we  left  her  on  Sunday,  the  26th  of 
October),  I  noticed  gas  and  smoke  in  the  forecastle.  It 
smelled  like  paraffin  upset.  It  got  worse  and  worse;  it 
drove  us  on  deck  the  night  before  we  left  her.  There  was 
no  heat,  but  the  forecastle  got  full  of  smoke.  We  could 
see  it.  It  was  reported  to  the  captain,  and  he  searched  in 
the  hold.  He  was  driven  back.  ITien  we  battened  down 
the  aft  hatch,  but  the  fore  hatch  was  kept  open,  and  th^ 
smoke  escaped  through  it.  The  smoke  got  worse.  We 
knew  the  ship  was  on  fire ;  the  stanchions  were  hot.  So  on 
Sunday  we  got  the  boats  readv  in  the  morning  before  the 
"  Naval  Reserve  "  hove  in  signt.  We  signalled  to  her,  the 
ensign  union  down.  She  came  to  our  assistance,  and  the 
captain  and  carpenter  came  on  board,  examined  our  ship, 
and  we  were  called  aft,  and  the  captain  of  the  *'  Naval 
Reserve  "  asked  our  opinion.  We  said  we  thought  the  ship 
was  on  fire.  He  said  the  same  and  we  had  best  abandon 
her,  as  she  might  blow  up  or  break  out  on  us,  and  so  we  all 
left  her.  I  saved  most  of  my  clothes ;  I  went  down  into 
the  forecastle  for  them.  It  was  not  quite  so  thick  but 
what  I  could  see  my  way  to  find  them.  We  had  thoughts 
of  abandoning  her  before  we  saw  the  "  Naval  Reserve." 
We  worked  the  pumps  during  the  voyage.  It  took  about 
five  minutes  tp  pump  her  out  with  one  pump.  The  pumps 
were  not  choked.  We  were  never  more  than  10  minutes 
at  the  pumps,  and  that  was  after  a  breeze. 

George  Hardy. 


William. Thompson  sworn,  states : 

I  am  an  alile  seaman  of  the  "  Minnie  Graham."  I  was  the 
first  to  discover  smoke  on  board.  It  was  in  the  forecastle. 
When  I  got  up  in  the  morning  I  could  hardly  breathe.  It 
was  about  eight  bells.  My  head  was  like  to  split.  I  found 
gas  and  smoke  in  the  forecastle.  It  smelt  like  paraffin.  I 
reported  this  to  the  captain.  I  was  at  the  wheel  at  the 
time.  I  went  to  the  hold  the  second  and  third  day  after,  and 
dug  about  two  feet  into  the  coals,  and  found  plenty  of  gas 
and  smoke  to  choke  me.  I  came  away,  fearing  I  would  be 
blown  up  altogether.  We  prepared  to  leave  the  vessel 
before  we  saw  the  "Naval  Resen^e."  This  was  the  third 
day  after,  (Sunday  morning).  That  day  was  the  first  day 
the  main  hatch  was  taken  ofp.  The  captain  and  carpenter 
of  the  "  Naval  Reserve  "  came  on  board,  but  I  don't  know 
what  they  did,  as  I  was  busy.  The  end  of  it  all  was  we 
left  her.  We  were  called  aft  and  our  captain  spoke  to  us. 
He  asked  what  we  thought  of  it.  We  saiid  the  ship  was 
not  in  such  a  condition  as  we  could  remain  on  board  of  her. 
I  was  in  the  small  boat  which  brought  the  captain  and 
carpenter  of  the  "  Naval  Reserve  "  to  our  ship,  and  remained 
in  the  boat.  I  have  been  12  months  at  sea,  foreign,  having 
previously  served  five  years'  apprenticeship  in  a  pilot  boat. 
By  Captain  Evans. 

I  made  a  mistake.    Both  captains  were  there  when  we 
were  called  ait. 

William  Thompson. 


Tom  Jonrs  sworn,  states : 

I  am  traffic  manager  for  Messrs.  Powell.  Coals  from 
their  two  pits  were  put  on  board  the  "  Minnie  Graham." 
The  cargo  consisted  of  60  tons  3  cwt.  of  Hope  large  coal, 
20  tons  6  cwt.  of  Hope  brush,  323  tons  I  cwt.  of  Tyrfilkhi 
brush  coal.  No  slack  was  mixed  with  the  brush  ooaL 
The  co^  was  fresh  worked  from  the  colliery  when  it  was 
shipped.  Some  of  the  coal  was  in  the  waggons  before  being 
shipped  48  hours.  That  lot  was  49  tons  9  cwt.  The  next 
lot  was  91  tons  1  cwt.  in  the  trucks,  30  hours ;  next  loft 
85  tons  8  cwt.,  in  the  trucks  24  hours ;  and  60  tons,  in  the 
trucks  24  hours ;  next  lot  54  tons  1 1  cwt.,  in  the  tracks 
54  hours ;  and  next  59  tons  11  cwt.,  in  the  trucks  30  houn. 
When  we  commenced  to  load  the  vessel  it  was  dry  weather. 
Part  of  the  cargo  was  out  on  Sunday  and  shipped  Monday 
morning.  The  dates  of  the  shipping  were  1 1th,  12th,  14th, 
and  15th  of  July.  The  piece  of  coal  produced  I  believe  is 
Hope  coal. 

Tom  Jonss. 

Adjourned  till  to-morrow  morning,  at  9  o'clock. 


John  Cook  sworn : 

I  am  a  shipbuilder.  I  have  built  many  ships.  With 
regard  to  ventilation,  I  believe  there  should  be  Iranks  laid 
fore  and  aft  and  ventilators  up  to  the  deck,  trunks  like  a 
shoot.  I  produce  a  sketch  I  have  made.  {The  Court 
exatStned  tke  sketch,  and  witness  pointed  out  how  the  trmnks 
should  be  placed.) 

John  Cookb, 

Shipbuilder. 


The  Captain  William  Evans  here  put  in  his  written 
statement. 

Alfrbd'Edward  Haynss  swom^  states: 

I  am  a  master  mariner.  I  have  commanded  ships  en- 
gaged in  the  coal  trade.  I  have  shipped  *  coal  at  Swansea 
three  times.  I  have  had  ships  on  fire  from  spontaneous 
combustion,  one  of  the  ships,  the  *' Golondrina,"  took  fiit 
about  500  miles  on  the  other  side  of  Cape  Horn.  Her 
cargo  was  630  tons  of  coal;  it  was  mixed  coal  shipped 
dry  ;  it  was  dry  weather  when  shipped.  I  tried  to  extin- 
guish the  fire  by  boring  a  hole  down  below  in  the  runnels 
and  letting  in  water.  I  let  in  six  feet.  I  then  pumped 
her  out  after  plugging  the  hole.  I  then  put  her  on  the 
other  tack  and  let  the  same  quantity  of  water  into  her  and 
pumped  her  out  again,  opened  all  the  hatches  and  found 
no  fire  only  steam.  At  4  o'clock  next  morning  I  saw  fift 
coming  out  of  her  side  in  the  upper  works.  We  then 
prepaid  to  leave  her,  and  had  to  leave  her.  We  had 
ventilators  on  board  fore  and  aft  on  each  side  of  the  kelson, 
also  in  the  bilges,  and  two  up  and  down  to  the  main  hatch, 
two  to  the  fore  hatoh,  and  one  to  the  after  hatch. 

The  other  two  ships  were  about  the  same  tonnage.  The 
"  Corridora "  carried  a  similar  cargo  shipped  in  dry 
weather;  she  was  ventilated  in  the  same  way,  and  after 
60  days  out  from  Swansea,  Cape  Horn  distant  about 
60  miles  E.N.E.,  I  discovered  smoke  coming  up  through 
the  ventilators.  We  opened  all  the  hatehes  and  dug  down 
as  far  as  we  could  and  found  the  seat  of  fire ;  heat  in- 
creased till  we  got  down  and  we  found  a  calcined,  mass  of 
white  cinder-like  lime.  Smoke  came  from  the  hatches 
before  we  opened  them.  We  found  this  seat  of  the  fire 
near  the  bottom  of  the  cargo.  In  14  or  15  days  afterwards 
the  same  ship  took  fire  again  from  the  same  cargo.  Mr 
men  were  brought  out  of  the  forecastle  on  to  the  decks  in  a 
state  of  insensibility.  I  went  forward  with  my  chief  oifioer 
and  found  fire  in  the  cargo  near  the  foremast.    I  saw  it 
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through  the  platfonn  boards.  We  dug  down  the  fore 
batch  and  got  to  the  fire ;  it  was  right  at  the  bottom  of 
the  hold  on  the  platfonn  about  four  feet  horn  the  ship's 
bottom ;  the  fire  extended  eight  or  nine  feet  forward.  We 
found  a  large  mass  of  red  hot  coke,  applied  water  to  it, 
and  put  it  out  from  our  fire  engine.  \Ve  had  17  hands, 
all  told,  on  board.  Since  this,  we  have  altered  the  mode 
of  ventilation.  We  now  have  trunk  boards  placed  right 
fore  and  aft  on  each  side  of  the  midships  stanchion,  right 
up  from  the  kelson  to  the  decks.  We  also  take  the  plat- 
form boards  and  put  them  on  the  'tween  deck  beams.  Phis 
leaves  a  width  of  4  inches  of  ventiUition  right  through  the 
centre  of  the  ship  makinp^  as  it  were  four  separate  cargoes. 
We  are  particular  in  takmg  in  the  coal  dry,  we  would  not 
ship  it  wet. 

A.  E.  Hayneb. 

David  Price  sworn,  states : 
I  am  a  master  mariner  and  shipowner.    I  have  shipped 
and  carried  cargoes  of  coal  a  great  many  times,  principally 
from  Newport.     I  never  shipped  smelting  coal  for  the  west 
coast.    Always  carried  steam  coal. 

D.  Price. 


The  following  is  the  evidence  given  by  M.  Vassard  to 
which  the  Court  referred  :— 

Adolph  Vassard  sworn,  states — 

I  am  an  analvtical  chemist,  and  have  examined  three 
specimens  of  coal  carried  by  the  "  Minnie  Graham,"  No.  1 
from  the  Hope  CoUieiy,  No.  2  Tyr  Filkin,  No.  3  small  coal 
and  coal  dust.  No.  1  is  very  brittle,  and  it  shows  two  veins 
of  iron  pyrites,  each  vein  measuring  about  a  quarter  of  an 
inch,  that  is,  half  an  inch  in  4  inches  of  coal.  It  contains 
by  weight  three  per  cent,  of  iron  pyrites,  equal  to  I  *  60  of 
sulphur.  It  absorbs  water  easily,  2  per  cent,  in  five 
minutes.  There  is  no  binding  power  between  the  coal  and 
the  pyrites,  so  that  the  water  passes  through  like  a  sieve. 
It  contains  40  per  cent,  of  volatile  matter  (gas  and  sulphur). 
No.  2  sample.  This  coal  (Tyr  Filkin)  is  more  sulphurous 
than  No.  1,  the  pyrites  completely  permeate  the  entire  mass, 
which  is  a  mass  of  sulphur.  This  is  more  porous  than  the 
Hope  Colliery  coal ;  this  absorbs  2*8  per  cent.  It  contains 
5 '25  of  pyrites,  being  equal  to  2 '80  of  sulphur,  volatile 
matter  being  49  per  cent.,  including  sulphur.  No.  3 
sample,  small  coal  and  dust,  contains  6  per  cent,  of  pyrites, 
which  gives  3*  2  of  sulphur  per  cent.  It  emits  only  37  per 
cent,  of  volatile  matter,  including  sulphur.  It  contains  also 
a  large  quantity  of  aluminous  shale  amounting  to  6i  per 
cent.  Shale  would  absorb  a  large  quantity  of  water  easily, 
which  makes  the  coal  dust  adhere  like  mortar.  Besides 
that  the  presence  of  shale  facilitates  the  accomposition  of 
pyrites  to  a  great  extent,  on  account  of  its  great  absorbent 
power.  I  have  already  given  my  theory  in  the  case  of  the 
"  Herbert  Graham,"  on  a  previous  inquiry,  and  am  still  of 
the  same  opinion  as  to  the  means  to  be  adopted  by  ships 
carrying  cargoes  of  coal. 

From  the  evidence  I  have  heard  yesterday,  I  am  of 
opinion  that,  considering  the  nature  of  the  cargo  of  the 
"  Minnie  Graham,"  and  the  wet  state  in  which  it  was 
shipped,  no  system  of  ventilation  would  prevent  the  cargo 
taking  fire,  and  I  am  surprised  that  she  did  not  take  &e 
before.  If  coal  was  shipped  in  casks  tight  the  coal  would 
not  ignite. 

I  produce  slips  of  a  letter  sent  by  me  to  the  Mining 
Journal  on  the  subject  of  coal  cargoes,  expressing  my  view 
on  the  subject  pretty  fully. 

With  a  cargo  like  that  of  the  "  Minnie  Graham,"  spon- 
taneous combustion  is  a  mere  question  of  time.  Ventila- 
tion of  heaps  of  coal  exposed  to  the  atmosphere  is  very 
efficacious.  Ventilation  of  coal  on  board  ship  would  be 
useless  for  want  of  proper  circulation  of  air. 

Report  of  a  court  of  inquiry,  held  at  the  Townhall,  in 
the  borough  of  Newport,  Monmouthshire,  by  order  of  the 
Board  of  Trade,  before  Nekon  Hewertson,  Esquire,  Mayor 
of  Newport,  and  Thomas  Beynon,  Esquire,  J. P.,  assisted 


by  Captain  Harris,  and  Fenton  Wake,  Esquire,  into  the 
circumstances  attending  the  burning  and  subsequent  aban- 
donment of  the  barque  "  Minnie  Graham,"  which  occurred 
on  the  26th  day  of  October  1873,  in  the  South  Pacific 
Ocean. 

The  "  Minnie  Graham "  was  built  at  Cremyl,  in  the 
county  of  Cornwall,  in  the  year  1868,  and  registered  at 
Newport,  Monmouthshire,  in  the  same  year,  273  tons.   She 
was  owned  by  Mr.  Robert  Graham  and  others,  of  this  port, 
and  on  this  present  voyage  commanded  by  Mr.  William 
Evans,  who  holds  a  certificate  of  competency  dated  1867* 
The  "  Minnie  Graham  "  left  Newport  on  July  17th,  1873, 
manned  by  a  crew  of  10  hands,  all  told,  and  laden  with  a 
cargo  of  414  tons,  consisting  of  three  qualities  of  Newport 
coal,  all  shipped  in  a  very  wet  condition.    Early  on  the 
22nd  of  October  a  strong  smell  of  gas  was  perceived  coining 
up  in  the  forecastle  and  the  cabin  aft.    The  hatches  were 
opened,  and  the  following  day  smoke  was  seen  issuing  from 
the  fore  and  after  hatchwavs.    The  long  boat  was  removed 
from  over  the  main  hatchways,  and  upon  digging  down 
the  coal  was  found  to  be  greatly  heated,  and  the  iron 
stanchions  extremely  hot.    Finding  nothing  could  be  done 
to  extinguish  the  fire,  the  hatches  were  put  on,  and  pre- 
parations  were  made  on  the  26th  to  abandon  the  ship,  being 
then  700  miles  or  thereabouts  from  the  port  of  Valdivia. 
On  the  afternoon  of  that  day  a  vessel,  the  "  Naval  Reserve," 
of  Liverpool,  hove  in  sight,  the  master  and  carpenter  of 
which  came  on  board,  and  after  taking  the  hatches  off  and 
examining  the  cargo,  advised  the  abandonment  of  the  ship. 
Accordingly  a  hole  was  bored  in  the  run,  by  the  advice  of 
the  master  of  the  "  Naval  Reserve,"  in  consultation  with 
the  master  of  the  "  Minnie  Graham,"  and  his  chief  mate ; 
and  the  whole  crew,  with  provisions  and  part  of  their  effects, 
were  taken  on  board  of  tne  former  ship,  and  all  landed  at 
Callao.     The  loss  of  the  vessel  by  spontaneous  combustion 
was  very  similar  to  that  of  her  sister  ship,  the  "  Herbert 
Graham,"  the  coals  in  both  instances  having  been  shipped 
in  a  very  wet  condition.    It  must,  however,  be  observed 
that  there  was  more  slack,  or  small  smelting  Coal,  on  board 
of  the  "  Minnie  Graham  "  than  in  the  former  vessel,  which, 
according  to  the  evidence  of  Mr.  Vassard,  the  analytical 
chemist,  was  more  liable  to  produce  spontaneous  combus- 
tion,   lite  time  in  which  this  took  place  was  very  nearly 
the  same  in  both  vessels.    An  analysis  of  the  three  qualities 
of  coal  shipped  on  board  of  this  vessel  showed  that  they 
were  all  of  a  very  inflammable  nature,  containing  large 
amounts  of  iron  pyrites,  the  details  of  which  will  be  found 
in  the  evidence.    The  Court  then  addressed  itself  to  the 
question  of  ventilation,  but  with  no  better  result  than  in 
tne  case  of  the  "  Herbert  Graham."     Some  evidence  was 
given  by  the  master  of  a  vessel  who  had  tried  the  mode  of 
ventilating  by  air  shafts,  which  had  signaUy  failed,  and 
these,  on  subsequent  voyages,  were  replaced  by  trunk  boards 
placed  on  each  side  of  the  midship  stanchions  fore  and  aft 
in  the  hold,  which  seemed  to  be  more  effective.  The  separa- 
tion of  the  cargo,  as  far  as  practicable,  appears  to  be  the 
most  desirable  mode    of  carrying   a  coal  cargo  liable  to 
combustion,  but  even  this  cannot  be  relied  on  for  long 
voyages  unless  the  coals  be  shipped  in  a  dry  condition. 
With  these  remarks  we  beg  to  refer  to  the  valuable  evidence 
of  Mr.  Vassard,  which,  together  with  that  of  the  former 
inquiry,  appears  to  have  exhausted  the  subject.     Having 
regard  to  the  position  of  the  "  Minnie  Graham "  in  the 
South  Pacific  when  the  fire  occurred,  and  the  great  distance 
from  any  port  of  refuge,  the  Court  did  not  consider  the 
abandonment  of  the  ship  premature,  and  returned  Mr. 
Evans  his  certificate. 

Given  under  our  hands  at  the  Town  Hall  in  Newport, 
Monmouthshire,  this  14th  day  of  March  1874. 

Nblson  Hbwertson, 
Thomas  Beynon,    ' 
Justices  of  the  Peace. 


We  concur  in  this  report. 


Hy.  Harris, 
Fenton  Wake, 

Nautical  Assessors. 


CoBBESPONDENCE,  relating  to  Spontaneous  Combustion,  between  the  Board  op  Trade  and  the 
Local  Marine  Boards  in  the  United  Kingdom,  arising  out  of  the  case  of  the  "PERSIA." 

Board  of  Trade,  WhitehaU, 


The  Board  of  Trade  considered  the  subject  referred  to  hy 
the  Court  in  their  report  of  the  loss  of  the  "  Persia  "  of  so 
great  importance,  especially  as  it  appeared  therefrom  that 
three  vesseels  had  been  burnt  in  1868,  and  their  crews  taJcen 
\nto  Mauritius,  that  they  forwarded  an  extract  from  the 
report  to  each  of  the  Local  Marine  Boards  in  the  United 
Kinprdorn  and  to  Lloyd's,  inclosed  in  a  circular  requesting 
their  observations  thereon.  The  following  are  copies  of  the 
circular  and  its  inclosure  :— 
36814. 


Sir,  February  1869. 

I  AM  directed  by  the  Board  of  Trade  to  transmit 
to  you  for  consideration  the  accompanying  extract  from 
the  report  of  the  Mauritius  Marine  Board  on  the  loss  of 
the  '  Persia,'  relating  to  the  frequent  cases  of  fire  on  board 
coal-laden  ships. 

The  Board  of  Trade  agree  with  the  Marine  Board  in 
thinking  the  question  one  demanding  serious  consideration 
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and  would  be  glad  to  be  favoured  ^th  any  observations  on 
the  subject. 

I  am,  &c. 

T.  Geay. 
The  Secretary  to  the  Local  Marine  Board. 
At 


Extract  from  Report  of  Mauritius  Marine  Board. 
'*  In  reference  to  this  loss  the  Board  would  remark,  that 
in  their  opinion  the  burning  of  coal-laden  vessels  demands 
the  serious  investigation  of  scientific  men.  These  fearful 
accidents  are  increasing  in  frequency,  and  spontaneous 
combustion  is  hardly  a  satisfactory  conclusion  to  arrive  at. 
'  Why  is  there  spontaneous  combustion  ?  Why  does  one 
ship  burn  from  that  cause,  and  dozens  of  others  laden  from 
the  same  pit,  at  nearly  the  same  time,  arrive  safely  at  their 
destination  ?  Is  ventilation  of  the  coal  advisable  or  dan- 
gerous ?  Ought  hatches  to  be  kept  on  or  off  ?  Could  not 
inflammable  gases  be  pumped  out  of  a  ship's  hold  ?  Is 
there  not  a  method  of  creating  gases  in  an  inexpensive 
manner  on  board  ship  that  would  smother  and  extinguish 
any  amount  of  fire  in  a  vessel's  hold  ?  Such  measures  are 
spoken  of  commonly  enough,  but  are  apparently  never 
carried  into  practice.  Three  large  coal-laden  vessels,  the 
'Pernix/  '.Volante,*  and  the  'Persia'  have  been  burnt 
at  sea,  and  their  crews  arrived  in  this  colony  during  the 
last  year.  What  destruction  of  property?  What  risk  to 
life?  What  privation  and  suffering  do  these  burnings 
entail  ?  At  this  moment  there  is  a  valuable  vessel  in  this 
port,  coal  laden  which  narrowly  escaped  the  same  fate  as 
the  'Persia,'  the  coals  having  been  smouldering  many 
days  before  they  could  be  extinguished." 

To  this  circular  the  following  replies  were  received  by  the 
Board  of  Ti»de  from  the  Local  Marine  Boards  : — 

Mercantile  Marine  OflBce,  2,  Dean  Street,  Cork, 
Sir,  March  12th,  1869. 

At  a  meeting  of  the  Local  Marine  Board  held  to- 
day, Philip  Scott,  Esq.,  in  the  chair,  my  Lords' .letter, 
M.  1658  of  the  5th  inst.,  was  read,  when  1  was  directed  to 
say  that  this  Board  fully  recognise  the  necessity  of  some 
precaution  or  step  being  taken  to  prevent  spontaneous 
Ignition  or  combustion  in  coal-carrying  ships,  and  would 
suggest  that  the  opinion  of  scientific  chemists  should  be 
taken  at  coal-loading  ports.  Mr.  Scott  directs  me  to  say 
that  he  had  ships  for  some  years  in  the  trade,  and  the 
precautions  he  used  were  as  follows  : — 

The  ship  was  platformed  on  a  level  with  the  kelson,  and 
a  wooden  ventilator,  3  feet  square,  was  placed  in  the  centre 
of  each  hatchway ;  tiie  top  of  the  ventilator,  6  feet  above  the 
deck,  and  the  bottom  resting  on  the  kelson  in  connexion 
with  the  platform.  In  stowing  the  coal  care  was  taken  to 
place  good  square  blocks  of  coal  at  each  side  of  the  venti- 
lator to  prevent  injury  in  loading  up.  He  never  had 
accident. 

I  have,  &c. 

John  H.  Hall, 
To  the  Assistant  Secretary,  Secretary. 

Marine  Department,  Board  of  Trade. 

Local  Marine  Board,  5,  East  India  Avenue, 
Sir,  London,  E.C.,  March  18th,  1869. 

I  AM  directed  to  acknowledge  the  receipt  of  your 
letter  of  the  5th  instant  referring  to  the  accompanying 
copy  extract  from  the  Report  of  the  Mauritius  Marine 
Board  on  the  loss  of  the  '  Persia,'  relating  to  frequent 
cases  of  ^le  on  board  coal-laden  ships. 

I  am  to  inform  you  that  this  Board  have  directed  their 
attention  to  this  most  important  question,  and  they  are  of 
opinion  that  the  subject  of  spontaneous  combustion  in  the 
coal  of  this  kingdom  when  stowed  in  large  quantities  in 
ships  and  the  consequent  danger  and  destruction  to  life  and 
property,  should  receive  the  most  serious  attention  from  the 
community  at  large,  with  the  view  of  discovering,  iP  possible, 
some  simple  and  available  preventive. 

The  Board  are  also  of  opinion  that  stowing  coals  in  a 
ship's  hold  in  a  wet  condition  is  the  principal  cause  of 
spontaneous  ignition.  Coals  are  never  transported  either 
in  barges  or  railway  waggons  under  cover,  so  that  whenever 
rain  or  snow  is  falling  the  coals  absorb  it  all.  In  all, 
excepting  the  coal  ports,  coals  are  taken  to  ships  in  open 
barges  which  may  have  been  exposed  to  two  or  three  days' 
rain,  they  are  frequently  taken  on  board  in  rainy  weather, 
and  this,  it  is  beheved,  causes  them  to  become  heated  when 
stowed  in  large  quantities,  and  in  hot  weather  and  under 
certain  circumstances,  ignition  is  the  result. 

This  Board  could  instonce  cases  where  vessels  ventilated 
in  precisely  the  same  manner,  and  when  the  coal  has  been 
shipped  comparatively  dry,  have  made  their  voyages  suc- 
cessniUy,  while  others  which  have  taken  in  their  coal 
during  wet  weather  have  had  partial  ignition. 


The  modes  of  preventing  the  shipment  of  wet  eoaltare 
obvious ;  when  in  the  coal  ports  and  under  the  shoots  it 
would  be  necessary  to  cease  loading  when  rain  or  snow  is 
falling,  and  when  coals  are  taken  alongside  in  barges,  these 
barges  should  be  furnished  with  tarpauUnffs,  and  coals 
when  shipped  for  voyages  which  might  extend  to  a  month 
should  be  treated  as  dry  cargo,  those  in  charge  of  ships 
declining,  of  course,  to  1<^  in  wet  weather. 

The  Board  are  aiso  of  opinion  that  the  more  ventilation 
resorted  to  the  better ;  this  should  be  done  in  the  moat 
simple  and  inexpensive  manner,  or  it  will  be  evaded  as  the 
freights  for  coals,  notwithstanding  tiie  danger  of  ignition, 
are  alwavs  low. 

The  Board  in  this  oommunication  will  not  attempt  to 
suggest  how  such  ventilation  can  be  best  managed  as 
various  modes  may  be  adopted  by  different  persons  which 
might  be  equally  efficacious. 

The  subject,  however,  is  of  such  vital  importance  that 
the  Board  would  suggest  a  priae  being  offered  for  the  best 
paper  on  the  most  effectual  and  simple  mode  of  preventing 
the  ignition  of  coal  on  board  ship. 

I  have,  Ike. 

John  Dombtt. 
The  Secretary,  Marine  Department, 
Board  of  Trade. 


Local  Marine  Board,  Sailors'  Home, 
Sir,  Liverpool,  March  19th,  1869. 

I  AM  directed  by  the  Local  Marine  Board  of  this 
port  to  acknowledge  the  receipt  of  your  letter  of  the  5th  in- 
stant, accompanied  bv  an  extract  from  the  report  of  the 
Maritius  Marine  Board,  and  in  reply  to  state  that  they  can 
arrive  at  no  other  conclusion  than  that  the  destruction  of 
ships  referred  to,  was  the  result  of  spontaneous  combus- 
tion of  the  coals. 

Without  entering  into  the  investigation  of  the  causes  of 
spontaneous  combustion,  it  is  sufficient  to  know  for  all 
practical  purposes,  that  all  coals  are  more  or  less  liable  to 
spontaneous  combustion ;  that  the  longer  they  remain  un- 
disturbed the  greater  is  the  danger,  consequently  vessels 
conveying  coals  to  India,  China,  or  other  distant  countries 
are  more  liable  to  be  destroyed  by  the  spontaneous  com- 
bustion of  their  cargoes  than  those  on  shorter  voyages ;  that 
some  coals  are  more  liable  to  this  accident  than  others, 
especially  those  coated  with  iron-pyrites ;  some  coals  abound 
with  this  mineral,  whilst  others  from  the  same  pit  are  fre- 
quently ^ite  free  from  it.  This  may  in  some  cases  account 
rbr  coals  m  some  ships  undergoing  spontaneous  combustion, 
whilst '  dozens  of  others  laden  from  the  same  pit  at  nearly 
*  the  same  time  arrive  safely  at  their  destinations.* 

A  well-arranged  system  of  ventilation  will  undoubtedly 
prevent  the  decomposition  of  coals  that  leads  to  sponta- 
neous combustion ;  but  ventilation,  when  applied  after  de- 
composition is  carried  to  a  certain  extent,  hastens  the  con- 
fla^ation ;  thus,  in  the  case  of  the  *  Hesperus,*  no  indi- 
cation of  fire  was  observed  until  she  had  arrived  at  her 
destination  in  China,  and  her  hatches  had  been  opened  for 
a  few  days. 

Ventilation  is,  however,  the  best  means  of  preventing 
the  chemical  action  that  leads  to  spontaneous  combustion, 
but  to  be  efficacious  must  be  so  conducted  ae  not  to  expose 
the  coals  to  moisture,  since  dampness  is  one  of  the  con- 
ditions chat  leads  to  the  spontaneous  combustion  of  coals ; 
for  the  same  reason  a  cargo  of  coals  should  be  always  put 
on  board  as  dry  as  is  practicable,  and  every  means  adopted 
to  protect  them  from  moisture. 

Dr.  Inman,  the  brother  of  Mr.  William  Inman,  of  the 
Inman  line  of  steam  ships,  has  directed  a  considerable 
amount  of  attention  to  the  subject  of  spontaneous  combus- 
tion generally,  and  if  consulted  by  the  Board  of  Trade 
would  probably  afford  valuable  suggestions  on  this 
subject. 

I  am,  &c. 
The  Assistant  Secretary,  John  T.  Towson, 

Marine  Department,  Secretary. 

Board  of  l>ade. 

In  accordance  with  this  recommendation  from  the  Local 
Marine  Board  at  Liverpool,  the  Board  of  Trade  forwarded 
an  extract  from  the  Report  of  the  Mauritius  Marine  Board 
on  the  case  of  the  "  Persia,"  to  Dr.  Inman,  stating  that 
they  would  gladly  receive  and  consider  any  communication 
relative  to  the  matter  which  he  might  think  fit  to  favour 
them  with. 

The  following  reply  was  sent  to  the  Board  of  Trade  by 
Dr.  Innwn : — 

12,  Rodney  Street,  Liverpool, 
Sir,  March  25th,  1869. 

In  answer  to  your  request  for  information  respect- 
ing spontaneous  combustion,  let  me,  in  the  first  place. 
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express  my  gratification  that  the  subfj|eot  has  beni  taken  up 
by  the  Board  of  Trade.  My  investigations  into  it,  some 
years  ago,  taught  me  that  it  was  a  fertile  souree  of  fire  on 
shipboi^,  and  in  warehouses,  yet  that  great  ignorance  pre- 
vailed respecting  this  form  of  catching  fire  amongst  those 
whose  business  was  to  store  various  goods  on  land  or 
water. 

As  it  is  necessary  to  touch  lightly  upon  the  whole  ques- 
tion ere  I  answer  specifically  respecting  the  spontaneous 
heating  of  certain  coals,  allow  me  to  state  that  there  are 
many  things  which  ignite  without  the  intervention  of  ex- 
traneous fire.  Amongst  these  the  most  prominent  are 
freshly-burned  charcoal  in  powder  or  in  bulk,  lamp-black, 
cotton-fiaz,  or  other  fibrous  materials  saturated  more  or  less 
with  vegetable  oils ;  the  worst  oils  being  such  ^  drying ' 
oils  as  linseed,  which  are  rendered  much  more  liable  to 
ignite  spontaneously  when  they  have  been  boiled.  These 
fluids  wnen  in  bulk  have  no  such  propensity,  for  an  exten- 
sive surface  exposed  to  the  air  is  necessair  for  the  chemical 
change  to  take  place  that  produced  the  heat.  Practically, 
all  materials  that  are  said  to  'dry'  by  exposure  are  Uable 
to  heat,  the  dryness  referred  to  being  due  to  the  absorption 
of  oxygen  from  the  air,  and  not  to  the  evaporation  of  a 
volatile  fluid.  From  the  cause  thus  indicated  engineers 
cotton  waste,  used  for  cleaning  oily  hands  or  oily  machinery, 
recently  made  oil  cloth  or  tarpaulins,  bales  of  fibrous 
materials  upon  which  oil  has  aocidentally  dropped,  or  in 
which  it  naturally  exists,  are  very  prone  to  ignite  spon- 
taneously. In  Liverpool  a  large  fire  was  attributed  to  the 
ignition  of  a  heap  of  matting  and  other  material  permeated 
by  castor  oil. 

Certain  vegetable  products,  amongst  which  grass  and 
hay  stand  foremost,  are  liable  to  self-combustion ;  and  it  is 
doubtful  whether  certain  cotton  is  not  somewhat  dangerous 
from  the  same  cause. 

When  spontaneous  combustion  arises  it  is  brought 
about  by  chemical  changes  and  the  absorption  of  air. 

As  an  illustration  of  the  former,  I  may  mention  that 
very  pure  iron  and  lead,  in  a  state  of  impalpable  powder, 
will  become  incandescent  in  a  few  seconds  after  being 
exposed  to  the  air.  Potassium  sodium  will  do  the  like. 
In  these  cases  oxygen  has  been  absorbed,  and  a  new  sub- 
stance formed.  Amongst  the  substances  liable  to  heat 
spontaneousljr  by  chemical  agency  is  sulphur.  This 
phenomenon  is  seen  on  a  large  scale  in  volcanic  districts, 
wherein  vast  tracts  are  heated  to  whiteness  by  combination 
of  sulphur  with  other  elements.  It  is  important  to  notice 
that  coals  freauently  contain  a  large  portion  of  this  material, 
generally  in  tne  form  of  "  lyrites."  The  ignition  of  hay- 
stacks is  also  due  to  a  chemical  change  in  the  juices  of  the 
grass. 

As  an  example  of  ignition  by  rapid  absorption  of  air,  I 
may  state  that  barrels  of  freshly-burned  charcosJ  finely 
powdered  have  been  found  red  hot  at "  a  foot  from  the 
surface. 

I  must  next  call  attention  to  a  very  important  fact 
which,  though  it  seems  to  be  a  truism,  has  not  yet 
been  duly  appreciated,  via:.,  "the  hotter  a  thing  is  tha 
sooner  it  ignites,  and  the  faster  it  burns.'*  As  an  apt 
illustration,  take  a  bofctle  of  rum  i^om  a  cold  cellar,  and 
plunge  a  candle  or  other  light  into  it,  you  will  find  that  the 
spirit  will  not  ignite,  and  will  extinguish  the  flame.  Allow 
that  same  bottle  to  remain  in  a  temperature  of  80  degrees, 
and  the  spirit  will  then  ignite  on  the  approach  of  a 
lighted  candle.  Woodwork,  persistently  in  contact  with 
steam  pipes,  will  ultimately  ignite  spontaneously ;  and  hot 
or  warm  painters*  oils  and  cotton  wool  together  will  begin 
to  ignite  almost  instantaneously,  although  some  minutes 
elapse  ere  the  beat  rises  to  redness.  To  this  subject  we 
must  allude  again  when  we  speak  of  the  ignition  of  coals. 

There  are  many  materials  which  ignite  spontaneously 
under  certain  circumstances  which  do  not  necessarily  under 
all,  and  although  it  seems  paradoxical  the  very  same  agent 
which  prevents  combustion  in  one  may  encourage  it  in 
another  case.  That  which  promotes  ignition  is  access  of 
air,  but  if  the  dangerous  body  be  small  in  bulk,  this  access 
of  air  wiU  carry  away  the  heat  produced  as  fast  as  it  is 
formed.  A  certain  bulk  in  the  mass  liable  to  be  heated  is 
necessary  for  complete  ignition.  I  may  express  what  I 
mean  by  two  diagrams,  a  and.  6,  both  representing  spheres 


of  newly-bnmed  charcoal,  both  equally  absorb  air  and 
become  heated,  but  the  smaller  ^here  radiates  away  or 
otherwise  loses  its  heat  from  the  surface  as  fast  as  it  is 
formed,  but  when  the  sphere  is  large  the  heat  generated  in 
the  interior  does  not  readily  pass  away,  and  it  continues 
inereasing,  providing  there  is  access  of  air,  until  a  red  heat 
is  produced. 

but  if,  knowing  this,  we  should  endeavour  to  cool  the 
heated  mass,  or  increase  the  current  of  air  around  it,  with 
the  same  view  we  shall  do  no  good,  such  a  wind  would 
operate  as  a  blast  upon  a  fire.  If,  however,  the  mass  is 
oold  to  start  with  and  of  small  bulk,  good  ventilation 
will  prevent  ignition.  But  in  this  case  there  is  much 
dan^,  for  a  cask  may  be  perfectly  oold  outside  and  incan- 
descent in  the  middle,  and  in  such  a  case  ventilation  would 
promote  fire. 

The  fact  that  combustion  may  be  proceeding  in  the 
centre  of  a  mass  whilst  the  outside  is  cold  is  readily 
recognised  by  the  farmer  who  has  to  probe  bis  hay-stack 
with  a  long  iron  rod  before  he  can  tell  the  extent  of  its 
heating,  or  if  it  is  hot  at  all. 

In  one  of  my  experiments  I  had  a  theimometer  in  the 
centre  of  a  piece  of  cotton  wool,  on  which  I  had  sprinkled 
some  painters'  oil,  yet  these  spots  were  so  hot  as  to  bum 
my  finger,  whilst  the  thermometer  was  unchanged.  In  a 
short  time  (half  an  hour)  thereafter,  haH  the  m^  was  of 
a  dull  red  heat,  and  on  my  simply  touching  it,  the  whole 
burst  into  a  blaze.  Whilst  it  was  smouldering  I  could 
have  saved  half  my  cotton;  after  the  flame  arose  this  would 
have  been  unpossible. 

I  must  now  call  attention  to  the  bearing  of  the  law,  "the 
hotter  a  thing  is,  the  faster  it  bums ;"  thus,  spontaneous 
combustion  is  a  comparatively  slow  process ;  and  requires  a 
certain  amount  of  bulk  for  its  production ;  the  heat  in  the 
mass  steadily  increases  from  without,  inward  ignition 
takmg  place  at  a  distance  firom  the  surfiice ;  when,  therefore, 
the  inside  is  red  hot,  the  outside  is  simply  warm,  but  the 
whole  mass  heated  by  the  chemical  action  becomes  rapidly 
hotter  as  soon  as  it  comes  into  contact  with  fire.  Hence 
almost  all  fires  arising  spontaneously  spread  with  amazing 
rapidity,  for  they  take  their  origin  from  fuel  peculiarly 
prone  to  ignite.  Even  the  cook  knows  that  hot  wood  will 
kindle  the  fire  sooner  and  burn  faster  than  cold  wood, 
however  dry. 

When  we  consider  that  many  of  our  ships  travel  for 
weeks  together  in  a  tropical  climate,  that  their  cargoes  are 
kept  perhaps  at  a  temperature  of  90°  or  more,  the  great 
importance  of  this  law  is  at  once  recognised.  AH  ships  in 
hot  climates  are  far  more  liable  to  ignition,  and  spontaneous 
combustion  is  more  to  be  feared  in  them  than  in  those 
trading  in  temperate  zones.  The  more  prolonged  the  heat 
the  greater  the  danger. 

Spontaneous  combustion  may  be  prevented  or  suspended 
by  surrounding  the  material  with  any  gas  which  does  not 
support  combustion,  e.g.,  nitrogen  ana  carbonic  acid.  The 
first  is  innocuous  to  human  life,  the  second  is  a  deadly 
poison  5  a  similar  result  may  be  obtained  by  preventing 
the  access  of  air,  as  by  surrounding  the  doubtnil  substances 
by  tin  or  iron. 

Having  thus  called  attention  to  spontaneous  com- 
bustion in  general,  I  will  address  myself  to  the  subject  of 
coal.  This  material  may  be  divided  into  two  classes,  the 
first  of  which  is  called  anthracite,  and  appears  to  have 
undergone  a  sort  of  distillation  by  heat  underground,  and 
to  be  See  from  certain  gases  and  sulphur ;  the  second,  or 
ordinary  coal,  contains  a  large  quantity  of  gas  in  its  inter- 
stices, and  a  notable  amount  of  sulphur  in  the  form  of 
pyrites ;  the  gas  from  it  continues  to  escape  from  the  time 
it  leaves  the  mine  until  the  whole  is  dissipated,  hence  old 
coals  do  not  blaze,  and  coal  in  store  always  loses  weight 
without  there  being  peculation.  In  warm  weather  and 
when  coal  from  fiery  pits  has  been  placed  on  board  ship  the 
gas  extricated  from  the  coal  (carburetted  hydrogen)  mingles 
with  the  atmospheric  air  in  the  hold,  and  makes  an  explosive 
iiuxture  ^at  is  liable  to  be  fired  by  a  sailor  lighting  his 
pipe,  or  by  the  galley  fire.  This  danger  continues  for  some 
time  after  the  vessel  has  sailed,  but  may  be  obviated  by 
careful  ventilation. 

The  sulphur  in  the  coals  it  is,  however,  which  renders 
them  most  liable  to  spontaneous  combustion,  but  there  is 
some  doubt  as  to  the  precise  way  in  which  it  operates.  In 
the  absence  of  accurate  chemicsJ  information  the  following 
broad  facts  may  be  stated : 

K  A  heap  of  slack  in  the  centre  of  a  coal  yard  vnll  ignite 
spontaneously  and  in  the  central  pait  first.  This  may 
be  due  to  the  same  cause  which  operates  in  igniting 
fireshly-bumt  charcoal  or  lamp  black,  or  it  may  be 
due  to  some  chemical  change  with  the  sulphur.  By 
some  it  is  attributed  to  the  decomposition  of  the 
pyrites  by  the  influence  of  water  or  rain,  or  in  the 
ateosphere. .  But  none  of  these  explanations  can  be 
itg^asii  as  othBcnise  thtuL  pcoviaicdiml 
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2.  A  heap  of  coals  Btacked  up,  under  cover,  against  a 

wann  wall,  whose  temperature  does  not  exceed  100°, 
will  ignite  spontaneously,  combustion  beginning  in 
contact  with  the  wall. 

3.  A  heap  of,  coals  in  a  steamer's  bunker,  and  in  contact 

with  the  steam  pipes  or  the  warm  iron*work  around 
the  furnaces  and  engine  will  ignite  spontaneously, 
the  change  occurring  first  in  contact  with  the  heated 
surfaces.  Sulphur  being  liable  to  ignition  at  a  low 
heat,  it  is  probable  that  this  substance  has  a  ^reat 
deal  to  do  with  the  combustion.  It  is,  I  beheve, 
certun  that  the  ignition  does  not  occur  in  non- 
sulphurous  coals. 

4.  In  every  mine  there  are,  I  believe,  varieties  in  the 

relative  amount  of  sulphur  present  in  the  seams  and 
the  various  workings,  and  hence  I  conclude  that  in 
vessels  laden  with  coals  from  the  same  pit,  there 
may  be  considerable  variety  in  the  quality  of  the 
material  as  regards  sulphur. 

5.  I  think  that  I  may  safely  say  a  large  block  of  coal 

has  never  been  known  to  ignite  spontaneously ;  even 
when  burned  on  a  fire  it  consumes  itself  slowly. 
We  are  now  in  a  position  to  draw  the  deductions : 

1 .  That  slack  is  more  liable  to  ignite  than  lumps  of 

coal. 

2.  That  heat  increases  the  propensity  to  spontaneous 

combustion. 

3.  That  sulphurous  coal  is  dangerous   according    to 

the  amount  of  pjrrites  that  it  contains. 
Hence  follow  the  conclusions : 

1.  That  cold  ought  not  to  be  shipped  in  bulk  when  a 

large  amount  of  slack  must  necessarily  exist. 

2.  That  shippers  or   merchants    should    be    recom- 

mended to  eschew  sulphurous  coal,  which  are 
readily  reco^ised  by  their  containing  much 
shining  whitish  or  yellowish  material  that  almost 
looks  like  metal. 

As  the  existence  of  heat  as  a  source  of  danger,  is  constant 
in  tropical  regions,  and  as  some  coal-laden  vessels,  even 
under  such  circumstances,  escape  combustion,  it  is  necessary 
to  investigate  the  probable  causes  of  exemption.  These 
may  be  stated  to  be, — 

1.  The  quality  of  the  coal  on  board. 

2.  The  method  of  packing. 

3.  llie  actual  temperature  met  with  during  the  voyage. 

Of  the  first  I  need  say  no  more. 

Of  the  second  I  would  tell  an  anecdote.  Shortly  after 
reading  an  essay  upon  the  subject  in  hand,  a  gentleman,  to 
me  unknown,  conununicated  to  me  a  patent  that  he  had 
taken  out  for  ventilating  a  coal  ship's  hold,  so  as  to 
prevent  the  accumulation  of  heat  or  dangerous  gases. 
The  plan  was  simple,  and  I  sought  for  evidence  of  its 
utility.  Within  a  twelvemonth,  however,  I  read  a  descrip- 
tion of  the  loss  by  fire  of  three  coal-laden  ships,  all  fur- 
nished with  this  man's  patent.  Consequently  I  could  not 
regard  ventilation  of  the  coal,  however  efficient,  as  a  pre- 
ventive against  spontaneous  ignition. 

In  trying  to  pick  up  what  information  I  could,  along 
our  quays,  I  found  the  opinion  generally  entertained,  that 
it  was  safest  to  send  coal  to  tropical  countries,  wherever 
the  material  was  not  anthracite,  in  barrels,  large  pieces 
without  slack  being  selected.  In  anv  published  or  private 
reports  that  have  come  to  my  knowledge  no  mention  has 
ever  been  made  of  coal  thus  packed  igniting  sponta- 
neously. 

It  will  be  understood  that  the  coal  ignites  not  from  the 
presence  of  inflammable  gases,  but  from  the  chemical 
change  taking  place  between  the  sulphur  and  carbon  in 
the  material  itself,  favoured  by  warmth,  or  by  the  absorp- 
tion of  air  or  both  combined.  But  as  to  the  exact  nature 
of  the  chemical  action  there  is  doubt,  and  I  am  not  now  in 
a  position  to  dear  up  the  subject,  not  being  a  professional 
chemist. 

I  am  now  able  to  answer  categorically  the  questions 
and  remarks  in  the  abstract  referred  to  me. 

1.  '  Spontaneous  combustion  "  is  a  very  adequate  cause 

for  explaining  the  destruction  by  me  of  coal-laden 
ships,  indeed,  without  the  existence  of  heated  coals, 
it  would  take  a  long  time  to  consume  a  cargo  of 
coals  in  a  vessel's  hold. 

2.  There   is  spontaneous   combustion,  because  of  the 

presence,  in  bulk,  of  sulphur,  carbon,  or  slack,  with 
a  tro[>ical  temperature. 

3.  The  ships  ignited  by  such  a  cargo  may  have  taken 

in  their  coals  wet,  moisture  in  slack  promoting  its 
heating,  or  their  coals  may  have  been  vety  dusty, 
close  packed,  and  generally  small;  or  they  may  have 
been  unusually  sulphurous,  or  the  weather  may 
have  been  unusually  hot.  L  once  read  of  five  ships 
from  one  port,  canying  coals  from  one  pit,  sailing 


to  the  same  destination  at  the  same  time,  all 
igniting. 

4.  Ventihttion  of  the  coal  is  not  desirable,  except  to  get 

rid  of  the  danger  of  explosion.  It  increases  the 
danger  of  spontaneous  combustion. 

5.  The  hatches  ought  to  be  opened  from  time  to  time 

to  explore  the  coals,  &c. 

6.  Inflammable   gases  can  be  pumped  out  of  a  ship's 

hold ;  but  these  do  not  influence  the  combustion  of 
the  mineraL 

7.  Inexpensive  ffases,  which  will  not  support  oombostioD, 

could  readily  be  made  to  deliu;e  the  hold.     One 
form  is  that  of  Philips'  fire  annihilator,  which  con- 
sisted of  nitrogen  and  steam,  in  which  men  could 
work  for  a  short  time.    Another  is  carbonic  add, 
that  may  be  generated   in  large   quantities   from 
common  chalk,  limestone  chippings,  with  dilated 
acid  of  some  kind.    This  gas  would  prevent  seamen 
going  down  the  hold  to  inspect  the  seat  of  fire. 
Yet  there  is  reason  to  doubt  whether  either  of   these 
would  do  good.  Without  absolute  knowledge,  I  suspect  that 
the  fire  always  originates  close  to  the  vessel's  side,  which  is 
heated  by  the  sun.    Every  timber  contains  a  large  amount 
of  air  in  the  cells  of  the  wood ;   the  fire  wotUd  be  fed 
thereby,  even  if  the  hold  was  dduged  by  the  irrespirable 

It  must  be  noticed,  too,  that  if  the  gas  did  put  out  the 
fire,  unless  the  coal  were  cooled,  the  mass  would  soon  ignite 
again.  Even  when  a  coal-pit  on  fire  has  been  '  put  out,' 
air  is  not  permitted  to  enter  until  the  ashes  are  cold.  This 
coohng  is  effected  by  steam  or  water  finely  divided,  as  by 
syringes. 

After  giving  the  subject  of  the  transport  of  coals  to  India, 
China,  or  generally  hot  countries,  much  consideration,  the 
conclusions  that  I  have  come  to  are  the  following : — 

1.  Iron  ships  are  superior  to  wood,  for  wood  supplies 
air,  and  may  ignite. 

2.  That  each  ship  should    have   iron  partitions,   iron 

decks,  and  light  iron  covers  to  fit  over  the  coals,  so 
as  to  make,  as  cheaply  as  possible,  so  manj  iron 
chests,  which  would  be  available  for  any  cargo,  and 
would  permit  but  little  air  to  enter. 

3.  Each  receptacle  for  coal  should  be  probed  every  day 
with  an  iron  rod  in  many  places,  so  as  to  ascertain  tiie 
existence  of  heating,  and  iron  tubes  should  be  at  band  to 
pour  water  on  the  required  spot. 

4.  In  wooden  ships  coal  ought  to  barrelled,  having  been 

previously  "  screened,"  or  if  ooal  is  carried  in  bulk, 
there  should  be  some  empty  space  left,  or  other 
contrivance  by  which  the  mineral  could  be  turned 
over,  as  is  malt  in  a  mill,  or  wheat  in  a  warehouse. 
6.  In  vessels  not  specially  adapted  for  the  trade,  when 
the  coals  have  isnited,  air  must  of  course  be  ex- 
cluded ;  and  carbonic  acid  or  other  gas  forced  into 
the  hold,  half  a  ton  of  Umestone  chippines,  and  a 
carboy  of  spirit  of  salt ;  (muriatic  acio,  which  is,  I 
think,  cheaper,  and  certainly  better  than  oil  of 
vitriol  or  other  acid,)  that  might  be  diluted  with  sea- 
*  water,  would  be  ample  supplv  for  a  voyage.    To 

complete  the  apparatus,  there  should  be  a  stoneware 
retort,  or  large  kettle,  into  which  the  lime  and  add 
might  be  placed,  and  a  hose  passing  from  the  spout 
into  any  appropriate  hole  cut  or  left  for  the  purpose. 
I  trust  that  I  have  explained  sufficiently  the  subject  of 
spontaneous  combustion  in  coals.    To  illustrate  my  views 
still  farther,  I  am  taking  the  liberty  of  forwarding  a  copy 
of  my  essay  that  was  written  in  1855.    To  me  the  matter 
has  long  been  one  of  philosophical  interest,  and  I  have 
regretted  that  it  is  so  little  known.     Of  the  pamphlet,  only 
al^ut  half  a  dozen  copies  remain,  but  if  the  Board  of  Tn/ie 
consider  the  matter  of  sufficient  importance  to  be  more 
generally  known,  and  should  desire  my  services  as  editor  of 
a  new  edition,  I  shall  be  glad  to  give  my  assistance. 

I  am,  &c. 

Thomas  Inman,  M.D. 
To  the  Assistant  Secretary, 
Marine  Department, 

Board  of  Trade,  Whitehall. 


''  Local  Marine  Board,  Sunderiand, 
Sir,  31st  March,  18€9. 

Rbfbrrino  to  your  letter  of  the  5th  of  March  instaat, 
M.  1658,  forw&rdmg  copy  extract  from  the  Report  of  the 
Mauritius  Marine  Board  on  the  loss  of  the  '  Persia '  relatiDg 
to  the  frequent  cases  of  f^ie  on  board  coal-laden  ships,  I  sm 
directed  to  inform  you  that  at  the  meeting  of  the  Local 
Board  held  on  the  1 /th  instant,  the  communications  were 
handed  to  a  sub-committee  to  go  into  and  report ;  and  st  a 
meeting  of  the  Board  held  to-day,  the  snb-oommitlee 
brought  up  a  Report  which  was  confirmed  by  this  Bond, 
who  resolved  that  the  same  with  the  papers  annexed  be 
forwarded  to  the  Board  of  IVade. 
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I  now  therefore  endose  the  Report  and  papers  herewith, 
Betting  out  the  views  of  this  Board,  and,  1  maj  add,  that 
they  consider  the  matter  a  very  important  one,  and  they 
have  made  a  very  full  report  on  the  suhject. 
I  am,  &c. 

Robert  Brown, 
The  Secretary,  Marine  pro  Secretary. 

Department,  Board  of  Trade. 


Your  suh-committee,  having  considered  the  questions 
Buhmitted  to  this  Board  by  the  letter  of  the  Board  of 
Trade,  dated  March  5th,  1869,  respecting  the  frequent  cases 
of  **  fire  on  board  coal-laden  ships,"  have  to  report  that 
they  have  not  known  anv  cases  of  spontaneous  combustion 
on  board  ships  load  with  north  country  steam  coals.  The 
cases  which  have  come  to  their  knowledge  are  mainly 
of  ships  laden  with  Welsh  coals. 

The  cause  of  spontaneous  combustion  is  in  our  opinion 
from  the  coals  getting  wet  either  before  shipment  or  during 
the  course  of  the  voyage.  We  know  that  coals  are  fre- 
quently put  on  board  in  a  wet  state,  as  they  are  entirely 
exposed  to  the  weather  when  they  are  conveyed  from  the 

Sit  to  the  ship.    Cargoes  shipped  in  this  condition  are  very 
able  to  spontaneous  combustion. 

The  overloading  of  ships  is  a  fruitful  source  of  this  evil, 
as  it  causes  them  to  take  much  water  on  board  at  sea,  a 
portion  of  which  in  all  such  cases  makes  its  way  among 
the  coals,  and,  in  many  instances  such  overladen  ships  strain 
and  leak,  which  increases  the  danger. 

We  consider  that  care  should  be  taken  that  the  water  is 
not  permitted  to  accumulate  in  the  pump-weli,  so  as  to  wet 
the  coals  in  the  bottom  of  the  ships,  particularly  at  the 
commencement  of  the  voyage.  Weight  or  pressure  being 
one  of  the  forces  promotive  of  combustion  the  larger  the 
ship,  and  the  deeper  the  hold  the  greater  will  be  the  danger. 
But  we  think  if  coals  are  shipped  dry  and  kept  in  that 
state  with  sufficient  surface  ventilation,  fore  and  aft,  at 
all  times,  it  would  effectuately  prevent  spontaneous 
combustion. 

The  reason  why  coals  shipped  from  the  same  pit  at 
nearly  the  same  time,  are  conveyed  safely  to  their 
destination  by  several  ships,  while  one  ship  is  burnt,  is 
in  our  opinion  to  be  accounted  for  by  the  cargo  in  the 
ship  destroyed  having  become  wet. 

Respecting  ventilation,  we  are  satisfied  that  surface  ven- 
tilation is  right  and  good,  and  cannot  be  injurious  unless 
combustion  has  taken  place,  but  we  think  that  shaft  or 
funnel  ventilation  may  be  dangerous  where  the  cargo  has 
become  wet. 

We  consider  that  hatchways  should  be  kept  uncovered 
in  fine  and  dry  weather,  care  being  taken  to  prevent  water 
going  down  upon  the  cargo. 

Respecting  the  ouestion  of  extinguishing  and  smothering 
fire^in  a  vessel's  hold  by  the  application  of  gases,  we  are  not 
prepared  to  offer  any  opinion  on  this  scientific  problem, 
our  attention  being  particularly  directed  to  the  prevention 
of  spontaneous  combustion. 

Thomas  Anderson, 

Chairman,  Sub-Committee. 


The  following  paper  was  also  inclosed  in  the  letter  from 
the  Local  Marine  Board  at  Sunderland  to  the  Board  of 
Trade:  — 

The  Board  of  Trade  send  a  Report  of  the  Mauritius 
Marine  Board  relative  to  the  loss  of  the  *' Persia,"  and 
other  two  ships,  yet  they  don't  mention  the  description  of 
coal,  if  North  Country  or  Welsh. 

The  writer  having  oeen  loser  by  two  ships  taking  fire, 
has  caused  inquiries  to  be  made  as  to  the  loss  of  property. 
The  two  ships  will  be  described  as  No.  1  and  2. 

No.  1  haa  a  cargo  of  Welsh  coals,  700  tons,  on  board, 
and  was  ventilated  by  three  wood  ventilators  going  down 
each  hatch,  yet  after  completing  nearly  half  her  voyage  out, 
she  took  fire  and  was  totally  lost ;  crew  saved. 

No.  2  ship  also  took  fire ;  and  the  captain  ordered  a  hole 
to  be  bored  in  the  bow  to  let  five  to  six  feet  in  the  hold, 
and  by  perseverance  the  ship  arrived  at  her  port,  the 
quality  of  the  coals  destroyed,  in  fact,  a  portion  of  them 
were  cinders.  Each  of  these  ships  had  wood  ventilators 
and  from  a  report  from  this  ship  by  the  mate,  he  states 
the  after  ventilation  was  stopped  up  with  coals,  and  yet 
most  remarkable,  the  cargo  in  this  part  was  quite  cool. 

It  is  remarkable  that,  few  (if  any)  of  North  Country 
coals  ignite,  and  yet  one  colliery  near  Sunderland,  shipping 
about  2,000  tons  daily,  seldom  nave  a  case  of  firing.  This 
is  remarkable,  for  the  coals  are  sent  immediately  to  the  ships, 
but  every  precaution  is  taken  in  keeping  the  hatches  off 
whilst  in  harbour. 

The  cause  of  spontaneous  combustion  is  difficult  to 


discover,  yet  from  experience  it  is  found  that  large  coals 
are  not  so  liable,  and  several  of  the  cargoes  that  have  lately 
fired,  had  a  large  proportion  of  dead  small  in.  This  by 
lying  so  close,  like  the  heaps  at  the  pit  mouth,  is  veiy  liable 
to  take  fire. 

It  is  evident  there  is  something  in  Welsh  coals  which  is 
not  in  North  Country  coal,  and  yet  it  cannot  be  gas,  for 
explosions  at  sea  are  never  heard  of. 

As  to  ventilating,  it  is  the  general  practice  in  Wales  to 
put  wood  square  box  ventilators  in  each  hatchway  with 
noles  in  the  side ;  this  is  objectionable,  and  if  the  cargoss 
have  to  be  ventilated,  a  division  fore  and  aft  the  ship  is 
preferable ;  the  hatches  kept  off  whenever  the  temperature 
IS  not  too  high. 

There  can  be  no  doubt  that  salt  water  with  some  coals 
will  cause  fire,  see  extract  frx>m  Captain  Edwardes'  letter 
herewith. 

And  a  tin  manufacturer  states  they  have  their  charcoal 
heaps  take  fire,  and  they  dare  not  put  water  on.  It  only 
helps  to  spread  it.  They  carefully  avoid  water  and  simply 
rake  it  out. 

The  subject  of  spontaneous  combustion  is  a  very  impor- 
tant one  to  coal  owners,  shipowners,  underwriters,  and  the 
lives  of  the  crew.  If  a  scientific  inquiry  was  made  we  have 
no  doubt  a  saving  of  life  and  property  would  follow. 

Extract  from  Letter  from  Capt.  W.  Edwards,  of 
Barque  "  Mangosteen,"  dated  December  18,  1868, 
Coquimbo,  to  Messrs.  W.  Nicholson  &  Sons. 

"  I  write  to  inform  you  of  my  safe  arrival,  after  a  long 
passage  of  93  days,  all  well.  The  "Patagonia"  and  us, 
we  arrived  both  together  last  Saturday  evening  and  moored 
on  Sunday  morning.  The  "  Patagonia  "  has  discharged  60 
tons  of  coal  overboard.  He  told  me  they  were  on  fire,  but 
there  is  no  appearance  of  fire  now.  I  always  think  it  is 
the  salt  water  getting  in  the  coals  that  makes  them  take 
fire,  which  on  my  arrival,  hearing  of  so  many  ships  taking 
fire,  I  tried  the  experiment  and  wet  the  coids  in  the  main 
hatch  on  Sunday  evening,  and  commenced  discharging  on 
Wednesday  morning ;  the  coals  were  that  hot  where  they 
were  wet  that  it  was  almost  impossible  to  stand  in  them  to 
fill  them.  I  am  certain  they  would  have  taken  fire  in  three 
or  four  days,  but  as  soon  as  the  wet  coals  were  discharged 
the  others  were  as  cool  as  possible.  I  think  if  the  hatches 
are  taken  off  every  opportunity,  if  only  for  an  hour,  and 
the  salt  water  kept  from  them,  I  don't  think  there  is  any 
fear  of  them  taking  fire. 


Local  Marine  Board,  Leitli, 
Sib,  3rd  April  1869. 

I  AM  directed  by  the  Leith  Local  Marine  Board  to 
acknowledge  the  receipt  of  your  letter,  M.  1658,  of  the  5th 
March  1869^  transmitting  for  consideration  copy  extract 
from  the  Report  of  the  Mauritius  Board  on  the  loss  of  the 
'*  Persia,"  relating  to  the  frequent  cases  of  ^xe  on  board 
coal-laden  ships. 

I  am  directed  by  -the  Board  to  report  that  they  have 
been  informed  by  Captain  Thomas  Lindsay,  a  member  of 
the  Local  Marine  Board,  and  also  by  several  other  captains 
of  merchant  ships  who  have  had  great  experience  in  the 
command  of  coal-laden  ships  on  long  voyages.  All  these 
gentlemen  give  it  as  their  opinion  that  in  all  coal-laden 
vessels  ventilators  should  be  placed  throughout  the  whole 
of  the  cargo  up  to  the  hatches,  and  that  the  hatches  ought 
to  be  kept  off  as  long  as  possible,  when  the  state  of  the  weather 
will  admit  of  this  being  done,  a  practice  they  state  they  have 
adopted  for  many  years  in  carrying  coals  from  various 
pits  in  the  Unitea  Kingdom ;  by  taking  such  precaution, 
they  consider  there  is  no  danger  of  fire  from  spontaneous 
combustion  on  board  coal-laden  ships. 

The  Leith  Local  Marine  Board,  taking  into  considera- 
tion the  opinion  given  by  these  very  experienced  ship-masters 
while  in  command  of  coal-laden  vessels,  beg  to  submit  the 
same  as  worthy  of  the  attention  of  the  Board  of  Trade. 
I  am,  &c. 

Thomas  Thompson, 

Secretary. 
The  Assistant  Secretary,  Marine  Department, 
Board  of  Trade,  London. 


Local  Marine  Board,  Dundee, 
Sir,  6th  April  1869. 

I  AM  directed  by  this  Local  Marine  Board  to  ac- 
knowledge the  receipt  of  your  letter  of  the  6th  ultimo, 
transmitting  an  abstract  from  a  report  by  the  Mauritius 
Marine  Board,  relating  to  the  frequent  cases  of  fire  on 
board  coal-laden  ships. 
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SPONTANEOUS  COMBUSTION  OF  GOAL  IN  SHIPS: 


The  Local  Board  having  had  this  subject  under  oon<- 
s  ideration,  and  being  convinced  of  its  very  sreat  importance, 
desire  me  to  state  in  reply,  that  the  bnm<m  of  the  subject 
relating  to  means  that  might  be  employed  for  extinguishing 
fires  in  such  cases  is  so  much  a  question  of  science  that 
they  decline  to  ofPer  any  opinion  on  it. 

At  the  same  time  tiie  Local  Board  is  convinced  that 
much  might  be  done  in  the  way  of  prevention  by  proper 
ventilation,  and  the  Local  Board  would  feel  obliged  by 
being  famished  with  the  reports  (for  perusal)  the  Board  of 
Tnide  has  received  following  investigations  in  cases  of  the 
kind  referred  to,  if  any  such  investigations  have  been 
made. 


The  Assistant  Secretaiy, 
Marine  Department,  &c. 


I  have,  &c. 

The  Secretary. 


Local  Marine  Board,  Newcastle, 
Sir,  14th  April  1869. 

I  AM  directed  by  the  Local  Marine  Board  to 
acknowledge  the  receipt  of  your  letter  of  the  5th  ultimo, 
together  with  a  copy  extract  from  the  Report  of  the 
Mauritius  Marine  Board  on  the  loss  of  the  "  Persia,"  re- 
lating to  the  frequent  cases  of  fire  on  board  coal-laden 
ships,  and  stating  that  the  Board  of  Trade  would  be  glad 
to  be  fiivoured  with  any  observations  on  the  subject. 

In  reply,  I  am  to  state  that  the  Local  Marine  Board 
are  of  opinion  that  the  subject  in  question  is  one  that 
demands  the  serious  attention  of  merchants,  shipowners, 
underwriters,  and  idl  parties  interested  in  the  commerce  of 
the  country. 

The  Local  Marine  Board  have  felt  it  to  be  their  duty  to 
obtain  the  opinion  of  some  of  the  most  eminent  colliery  en- 
gineers in  tnis  neighbourhood,  acquainted  with  the  nature 
of  the  substance  of  coal,  on  the  important  subject  in  ques- 
tion. Gentlemen  believed  to  be  the  best  able  to  form  a 
correct  judgment  on  the  points  raised  in  the  correspondence 
referred  to,  and  in  whose  opinion  the  Local  Marine  Board 
have  great  confidence. 

The  following  is  the  opinion  of  each  of  the  gentlemen 
referred  on  each  of  the  questions  raised : — 

1st  Question. — Why  is  there  spontaneous  combustion  on 
'  board  ship  f 

Answers. 

(a.)  From  the  heat  produced  by  the  decomposition  of 
the  pyrites  existing  in  the  coal. 

ThOS.  £.  FORSTER. 

(5.)  Coal  is  a  substance  composed  of  many  ingredients, 
all  of  which  are,  under  certain  circumstances,  liable  to  the 
action  called  fermentation ;  but  the  most  active  agent  is  the 
presence  of  moisture  in  contact  with  iron  pyrites,  commonly 
called  coal  brass.  It  has  been  found  in  colliery  practice 
that  large  heaps  of  coal  placed  on  the  ground  in  the 
unscreened  condition  are  much  more  liable  to  take  fire 
from  this  cause  than  similar  heaps  of  the  same  coal  put 
down  in  the  screened  condition.  This  difference  is  ob- 
viously due  to  the  smaller  amount  of  moisture  held  by  the 
coal  in  the  latter.  There  is  no  reason  to  suppose  that  this 
cause  will  be  in  any  degree  less  active  in  ships  laden  with 
coal  than  in  heaps  of  that  mineral  placed  upon  the  ground 
of  the  same  cubical  measure. 

James  Easton. 

(c.)  It  is  caused  by  the  decomposition  of  iron  pyrites 
which  ought  to  be  separated  and  taken  out  before  the  coals 
are  shipped. 

John  R.  Liddell. 

2nd  Question. — Why  does  one  ship  bum  from  that  cause 
and  dozens  of  others  laden  from  the  same  pit  at  nearly  the 
same  time  arrive  scfely  at  their  destination  f 

Answers, 

(a.)  Some  cargoes  may  contain  more  sulphur  than  others 
and  salt  water  may  get  amongst  the  coals  during  the 
voyage. 

ThOS.  £.  FoRSTER. 

(&.)  So  far  as  the  coal  itself  is  concerned,  there  cannot 
be  any  great  difference  in  the  quality  of  that  raised  from 
any  one  pit  or  coal  seam  from  day  to  day,  except  in  the 
care  taken  to  pick  out  all  the  pyrites,  or  other  foreign 
matter,  which  also  has  a  tendency  to  produce  spontaneous 
combustion.  The  greatest  difference  will  be  found  in  the 
relative  condition  of  the  ships  themselves,  in  regard  to 
their  water-tight  conditions^  especially  in  their  decks  and 


topsides>  which  in  heavy  weather  may  admit  more  or  less 
water  upon  the  surface  of  the  caxgo,  as  wdl  as  the  care 
with  wmch  the  bilge  water  is  pumj^  out« 

Jambs  Easton. 

(c.)  One  cargo  may  contain,  the  pyrites  and  others  not, 
all  depends  on  the  cleaning  of  the  coals. 

John  R.  Liddbll. 

3rd  Question. — Is  ventilation  of  the  coal  advisable  or 
dangerous  F 

Answers. 

(a.)  I  consider  that  ventilation  is  of  little  consequence. 

Thos.  E.  Forster. 

(b,)  Ventilation  of  the  cargo  of  coal  can  only  be  dan- 
gerous when^  the  process  of  fermentation  has  passed 
through  the  incipient  into  that  of  active  combustion,  the 
former  known  by  the  smell  of  carbolic  acid  which  accom- 
panies it,  the  latter  by  an  evolution  of  visible  vapour, 
which  is  often  inflammable.  It  is  advisable  in  all  cases  to 
ventilate  the  coal  placed  on  board  a  ship  bound  to  a  distant 
port,  and  more  especially  so  when  that  coal  is  shipped  in 
the  unscreened  condition,  as  it  usually  is  when  exported 
for  gas  making,  or  manufacturing  purposes.  The  mode  of 
ventilating  a  cargo  of  coal  of  the  kmd  above  alluded  to  in 
the  most  efficient  and  least  expensive  manner,  is  to  use  a 
considerable  extent  of  wooden  trunks  or  boxes  of  variable 
area  to  suit  the  size  of  the  ship,  say  irom  8  to  12  inches 
square  inside.  These  should  De  placed  horizontally^  fore 
and  aft  of  the  ship,  in  one  or  more  lines,  and  a  few  feet 
above  the  ceUing  of  the  ship's  hold,  each  line  connected 
with  the  different  hatchways  of  the  ship  by  vertical  trunks 
or  boxes  of  the  same  dimensions,  and  reaching  up  to  the 
under  side  of  the  hatches  themselves.  These  air  trunks, 
both  horizontal  and  vertical,  should  be  perforated  with 
small  holes  wherever  they  are  placed  below  the  surface  of 
the  coal.  These  air  trunks  must  of  course  be  put  into 
their  places  while  the  ship  is  being  loaded,  and  should  in 
no  case  be  allowed  to  become  filled  mth  coal.  It  is  also  of 
very  great  importance  that  in  all  cases  of  wind  and  weather 
permitting  the  commanders  of  ships  and  their  officers 
when  carrying  coal  should  be  required  to  remove  one  or 
more  hatches  &om  every  hatchway  each  day  during  day- 
light. 

James  Easton. 

(c.)  Desirable  to  be  done  with  gas  coals,  not  necessary 
with  others. 

John  R.  Liddbll. 

4th  Question, — Ought  hatches  to  be  kept  on  or  off? 

Answers. 

(a.)  Not  of  much  consequence. 

{b.)  Answered  in  No.  3. 

(c.)  Hatches  to  be  kept  on. 


Thomas  E.  Forster. 

James  Easton. 

John  R.  Liddell. 


5th  Question. — Could  not  inflammable  gases  be  pumped  out 
of  a  ship*s  hold  F 

Answers. 

(a.)  Spontaneous  combustion  does  not  arise  firom  the 
gases. 

Thomas  E.  Forster. 

(6.)  Inflammable  gas  can  only  arise  in  a  ship's  hold  from 
two  causes;  the  first  is  from  the  gas  contained  in  the  pores 
of  the  coal  on  its  severance  from  tiie  coal  seam,  and  is  not 
dissipated  in  the  course  of  its  transit  and  shipment,  and 
many  explosions  have  arisen  from  this  cause  by  reason  of 
the  hatches  having  been  placed  on  the  hatchways  imme- 
diately on  the  vessel  having  been  loaded.  The  other  cause 
is  derived  from  the  coal  when  the  incipient  combustion  is 
about  to  burst  into  the  active  condition. 

James  Easton. 

(c.)  Don't  think  pumping  practicable. 

John  R.  Liddbll. 

6th  Question. — Is  there  not  a  method  of  creating  gases  in 
an  inexpensive  manner  on  board  ship  that  would  smother 
and  extinguish  any  amount  of  fire  in  a  ship's  hold? 

Answers. 

(a.)  I  do  not  consider  this  practicable. 

Thomas  E.  Forster. 
(6.)  There  is  a  method  of  making  a  gas  that  would  be 
inexpenure  on  bowd  ship  or  elsewhere^  and  if  it  could  be 
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applied  direofc  to  a  fife  wouM  oertainly  Mast  very  materially 
in  extiiiffuishiiig  it.  The  difficultjr  of  its  application  to  a 
^le,  and  that  attending  the  exduaion  of  atmospheric  air  at 
the  same  time,  would  render  its  efiPect  extremely  uncertain. 
This  ffas  produced  by  the  application  of  dUnte  muriatic 
acid  to  dry  chalk  or  marble,  and  called  carbonic  add  gas, 
would  be  readily  made  on  board  ship  by  the  use  of  a  few 
old  tube  or  casks,  but  considerable  risk  would  attend  going 
below  for  some  time  after  its  application. 

Jamks  Easton. 


relation   to   pit   accidents   and   explosions,  render  these 
remarks  worthy  of  attention. 

I  am,  &c. 

Your  obedient  servant. 
The  Assistant  Secretary,  J,  W.  Lamb. 

Marine  Department, 
Board  of  Trade. 


(c.)  I  beliere  not. 


John  R.  Liddell. 


The  Local  Marine  Board  from  their  own  experience 
can  say  that  in  all  well-managed  ships  loading  from  this 
district  for  foreign  ports  and  distant  voyages,  the  practice 
observed  is  to  give  as  full  and  as  free  ventilation  as  possible 
during  the  loading,  and  whilst  in  harbour  prior  to  sailing ; 
and  when  the  weather  permits  at  sea  to  open  all  hatches, 
using  wind  su]s,  &c.,  care  being  taken  to  keep  the  coal  free 
from  moisture. 

I  have,  &c. 

Wm.  Storby  Whitfield, 
The  Assistant  Secretary,  Secretary. 

Marine  Department,  * 

Board  of  Trade,  London. 


Local  Marine  Board, 
Sir,  Belfast,  14th  April  1869. 

With  reference  to  your  circular  of  the  5th  March 
last,  M.  1658, 1  am  directed  to  state  that  this  Board  considers 
that  iron  lower  masts,  perforated  below  and  above,  by 
acting  as  funnels  to  carry  off  inflammable  gases,  would 
greatly  tend  to  the  safety  of  coal-laden  vessels  on  long 
voyages. 

I  have,  &c. 
To  the  Assistant  Secretary,  A.  Atkinson, 

Marine  Department,  Secretary. 

Board  of  Trade. 


Local  Marine  Board,  South  Shields, 
Sir,  16th  April  1869. 

I  AM  directed  by  the  Local  Marine  Board  to 
acknowledge  the  receipt  of  your  letter  of  the  5th  March 
last,  accompanying  copy  extract  from  the  report  of  the 
Mauritius  Marine  Board  on  the  loss  of  the  *  Persia,'  relat- 
ing to  the  frequent  cases  of  fire  on  board  coal-laden 
ships,  and  requesting  to  be  favoured  with  any  observations 
on  the  subject. 

And  I  am  to  state  that,  in  the  opinion  of  (this  Board, 
danger  of  fire  on  board  coal-laden  ships  appears  to  arise 
from  two  causes:— (1)  from  the  coals  being  laden  in  a 
damp  state,  or  from  their  becoming  wet  afterwards  from 
the  casualties  of  the  voyage;  and  (2)  from  the  cargo 
containing  in  some  cases  a  considerable  quantity  of 
carburetted  hydrogen  gas. 

When  coals  are  to  be  shipped  for  a  long  voyage  they 
should  not  be  allowed  to  be  taken  in  after  any  considerable 
exposure  to  wet;  and  whether  for  a  short  or  long  voyage, 
coals  from  workings  known  to  contain  explosive  gas 
should  not  be  shipped  without  having  stood  some  days 
(protected  from  wet)  to  allow  the  escape  of  gas  as  much  as 
possible. 

From  the  experience  of  several  members  of  the  Local 
Marine  Board,  tiiey  are  convinced  that  proper  ventilation 
is  advantageous,  and  ought  in  all  cases  to  be  provided  for. 
This  can  be  cheaply  and  efficiently  done  by  wooden  vertical 
ventilators  properly  perforated,  their  number  and  position 
being  regulated  by  the  size  of  the  vessel.  If  they  are  con- 
nected by  horizontal  tubes  the  ventilation  will  be  more 
perfect.  They  need  not  be  brought  above  the  hatches, 
which,  moreover,  should  be  opened  from  time  to  time, 
whenever  the  state  of  the  weather  will  allow  without 
exposing  the  cargo  to  wet. 

The  plan  recommended  in  the  Shipping  Gazette  (I9th 
February  1869)  appears  likely  to  abate  materially  if  not 
entirely  to  remove  aanger  from  fire,  but  the  Local  Marine 
Board  are  of  opinion  that  the  object  can  be  obtained  by 
less  expensive  means. 

But  by  whatever  means  it  is  to  be  accomplished,  the 
Local  Marine  Board  would  urge  the  absolute  necessity  of 
providing  sufficient  ventilation. 

I  am  also  directed  to  send  for  the  consideration  of  the 
Board  of  Trade  the  annexed  remarks  on  the  subject  by 
James  Mather,  Esq.,  a  member  of  the  Board,  whose  know- 
ledge of  the  chemistrv  of  gases,  and  whose  experience  in 


Mr.  J.  Mather's  Paper. 


Oxygen 
1-000 

Carburetted 

Hydrogen. 

0-555 

Nitrogen 
0-9722 

Life  and  Flame 
giving. 

Explosive  Gas. 
Mines. 

Destructive  gas. 

To  clear  ships  from  the  effects  of  cargoes  of  coals,  the 
light  carburetted  hydrogen  gas,  the  inflammable  gas  of 
mines,  which  becomes  hot,  and  then  bursts  into  flame  by 
spontaneous  combustion,  and  renders  it  dangerous  for  the 
snip  to  be  exposed  to  it.  This  gas  is  about  half  the  weight 
of  common  aur,  0.555.  It  is  found  sleeping  in  the  upper 
part  of  mines,  or  seeking  to  free  itself  from  deposited  or 
Droken  coal,  or  detaches  itself  from  amongst  water,  and 
comes  to  the  surface,  and  rises  to  the  atmosphere  where  it 
is  received. 

Nitrogen  is  absorbable  by  about  100  volumes  of  water, 
and  extinguishes  flame.  Its  specific  gravity  is  about 
0-9722.  ITie  nitrogen  forms  about  four  fifths  of  the 
atmosphere,  is  unlike  its  oxygen,  does  not  add  li^ht  to 
combustibles,  but  on  the  contrary  extinguishes  it ;  the 
carburetted  hydrogen  dies  in  it.  It  being  pumped  through 
wooden  or  metal  pumps  perforated  with  boles  from  1-inch 
or  to  2-inch  holes,  the  latter,  if  thought  proper,  to  be 
covered  with  wire  gauze  or  with  perforated  zinc,  where  it 
will  be  diffused  when  carried  to  the  atmosphere,  the  breeze 
absorbing  it ;  and  thus  will  the  threatened  catastrophe  of 
this  great  nutritime  calamity  be  mastered  and  dispersed. 

James  Mather, 
Member  of  the  Local  Marine  Board,  South  Shields. 
April  14th,  1869. 

The  Gases  produced  in  Coal  Cargoes. 

To  dear  ships  from  the  dangerous  concomitants  of  coal 
cargoes,  it  is  simply  necessary  to  pump  out  the  light  car- 
buretted hydrogen  from  the  hold,  and  thus  free  them  from 
this  gas,  wnich  becomes  heated  and  spontaneously  bursts 
into  flame.  This  gas  is  about  one  half  the  weight  of 
common  air  (0*555).  It  is  always  found  floating  about 
the  upper  part  of  mines,  or  seeking  to  creep  away  from 
deposited  or  broken  coal,  or  detaches  itself  from  amongst 
water  and  rises  to  the  surfoce,  thence  passing  away  into 
the  atmosphere. 

Nitrogen  also  found  amongst  coal  is  absorbable  by  about 
100  volumes  of  water.  Its  specific  gravity  is  about  0'9722. 
It  extmguishes  the  flame  of  the  light  carburetted  hydrogen. 

Wooden  pumps  perforated  with  holes,  reaching  to  the 
decks  frtim  a  platform  laid  upon  the  keelson,  would  cer- 
tainly cause  tne  carburetted  nydrogen  to  find  its  way  to 
tne  decks,  whence  it  would  be  harmlessly  diffused  in  the 
atmosphere. 

The  usual  and  safe  way  is  to  fill  in  the  coals  around  the 
peiforated  tubes.  These  perforations  should  be  one  inch, 
or  even  two  or  three  inches  in  diameter.  In  the  latter  case 
the  holes  might  be  covered  with  strong  gauze  or  perforated 
zinc,  whereby  the  inflammability  of  the  carburetted  hydro- 
gen would  be  materially  abated,  if  not  entirely  destroyed, 
whilst  the  pumping  would  discharge  this  gas  freely  upon 
deck,  whence  it  would  be  swept  away  by  the  breeze. 

By  this  simple  process  I  think  all  danger  of  such  fearful 
catastrophes  as  have  occurred  will  be  obviated. 

Jambs  Mather, 
Member  of  the  Local  Marine  Board,  South  Shields. 


Sir, 


Local  Marine  Board,  Greenock, 

7th  May  1869. 
Referring  to  your  letters  of  the  2nd  and  5th 
March,  I  now  enclose  a  report  by  a  committee  of  this 
Board  adopted  at  a  meeting  of  the  Board,  held  on  the  27th 
ult.,  on  the  subject  of  spontaneous  combustion  in  coal- 
laden  vessels. 

I  am,  &c. 

Thomas  King,  Secretary. 
The  Assistant  Secretary, 

Marine  Department,  Board  of  Trade, 
Whitehall,  London. 
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SPONTANEOUS  COMBUSTION  OT  COAL  IN  SHIPS; 


The  Committee  of  Marine  Board  on  spontaneous  com* 
bustion  in  coal-laden  ships,  after  considering  infonnation 
obtained  from  various  parties  likely  to  be  well  informed 
on  the  subject,  report  as  follows,  but  with  reference  solely  to 
the  Clyde  district. 

Conflicting  opinions  are  entertained  as  to  the  cause  of 
recent  casualties  to  coal  ships  loaded  in  the  Clyde,  (vessels 
loaded  there  having  for  many  years,  till  within  about  a  year 
ago,  ei^oyed  an  immunity  from  such  casualties,)  but  there 
seems  to  be  a  general  agreement  of  opinion  that  spontaneous 
combustion  at  sea  arises  more  frequently  from  loading 
what  is  locally  named  main  seam  coal,  which  contains  much 
sulphurous  matter,  than  from  the  other  principal  seams  in 
this  neighbourhood  called  ell  and  splint,  also  that  mixed 
coal,  viz.,  cargoes  loaded  from  different  pits,  are  from  what- 
ever cause  more  likely  to  ignite,  than  those  loaded 
altogether  from  one  pit,  and  that  especial  danger  arises 
from  coal  being  loaded  in  a  wet  state. 

Suggestions  in  the  way  of  remedy  which  the  committee 
venture  to  make  are, — 

1st.  That  it  is  safest  to  ship  only  splint  coal  for  long 

voyages. 
2nd.  lliat  cargo  should  be  as  far  as  practicable  loaded 

from  one  pit. 
3rd.  That  the  greatest  care  should  be  taken  to  secure  the 

shipment  of  coal  in  as  dry  a  state  as  possible. 
4th.  lliat  ships'  holds  should  be  efficiently  ventilated,  and 
to  aid  ventilation  that  the  hatches  should  be  taken 
oS  at  sea  as  frequently  as  possible. 
5th.  That  some  simple  plan  should  be  adopted  for  ascer- 
taining and  recording  the  temperature  of  the  hold 
daily  or  oftener,  so  that  the  earliest  possible  notice 
may  be  given  of  danger. 
The  whole  subject  is  surrounded  with  difficulties,  and 
perhaps  ought  on  account  of  the  conflict  of  opinion  to  be 
reported  on  by  eminent  chemists.    The  Committee  there- 
fore hesitate  to  give  any  very  decided  opinions  on  the 
question. 

John  H.  Carmichael,  Convener. 
Greenock,  23rd  April  1869. 


Local  Marine  Board,  Glasgow, 
Sir,  2nd  June  1869. 

At  a  meeting  of  this  Board  on  the  31st  ultimo,  I 
was  directed  to  acknowledge  receipt  of  your  communication 
of  5th  March  last  transmitting  for  the  consideration  of 
this  Board  a  copy  of  an  extract  from  the  report  of  the 
Mauritius  Marine  Board  on  the  loss  of  the  'Persia,' 
relating  to  the  frec^uent  cases  of  Are  on  board  coal-laden 
ships,  and  requesting  the  observations  of  this  Board  on 
the  subject,  and  I  am  to  state  that  the  experience  of  the 
members  of  this  Board  was  against  spontaneous  com- 
bustion, that  in  their  opinibn  ignition  was  usually  caused, 
either  by  leakage,  or  by  the  coals  having  been  shipped  in  a 
wet  state,  and  that  they  would  recommend  that  care  should 
be  taken  that  coals  are  shipped  dry,  kept  so  during  the 
voyage,  and  thoroughly  ventilated. 

1  am  further  to  state  that  the  members  resolved,  if 
possible,  to  obtain  the  opinion  of  practical  men  on  the 
subject,  and  that  any  information  so  obtained  will  be  duly 
reported  to  the  Board  of  Trade. 

I  have,  &c. 

J.    MUIRHEAD, 

The  Assistant  Secretary,  Secretiury. 

Marine  Department,  Board  of  Trade, 
Whitenall,  London. 


The  following  letters  were  also  received  at  this  time  by 
the  Board  of  ISrade  on  the  subject  of  spontaneous  com- 
bustion in  coal  ships : — 

1st.  On  24th  March  1869  Mr.  Towson  of  Liverpool 
forwarded  a  copy  of  the  printed  slips  issued  since  Dec. 
1867  by  the  Liverpool  Salvage  Association,  containing  the 
following  report  on  the  system  of  ventilation  in  coal  ships, 
with  suggestions  for  its  improvement : — 

FIRES  IN  COAL  SfflPS. 
Report  on  the  present  system  op  Ventilation, 

AND   suggested  IMPROVEMENTS. 

Salvage  Association :  Underwriters'  Rooms,  Liverpool, 
Monday,  December  16,  1867. 

The  mode  of  ventilation  at  present  adopted  here  on 
board  of  vessels  taking  coal  cargoes  for  long  voyages  is  to 
place  a  vertical  shaft  down  eacn  hatchway,  composed  of 
two  strong  boards  about  24  inches  apart,  connected  by 
short  pieces  of  wood,  which  overlap  each  other  hke  a 
Venetian  blind ;  these  shafts  rest  on  the  keelson,  and  are 


usually  connected  together  by  horizontal  trunks  whidi  mn 
fore  and  aft  on  each  side  of  the  keelson,  and  ajre  formed  by 
boards  which  rest  on  the  ceiling  and  lie  obliquely  against 
the  keelson. 

These  shafts  and  trunk  have  hitherto  been  considered 
sufficient  to  allow  the  escape  of  any  gas  which  may 
emanate  from  the  coal,  and  to  allow  the  circulation  of  suf- 
ficient air  to  carry  away  any  heat  which  may  be  generated 
in  the  hold  of  the  ship. 

The  burning  of  three  or  four  coal-laden  ships  from  this 
port,  and  the  reports  from  other  vessels  which  sailed  hence 
and  which  have  arrived  at  their  destination  with  their 
cargoes  in  a  very  heated  state,  indicate  that  this  method 
of  ventilation  is  not  sufficient,  or  that  it  is  not  adequate 
to  the  ventilation  of  large  ships. 

It  has  been  supposed  that  in  ships  which  are  laden  at 
the  coal  tips  the  great  weight  of  the  coal  thrown  in  at  once 
may  break  the  trunk  or  shafts,  and  allow  small  coal  to  fill 
them  in  places,  and  that  occasionally  the  coal  may  even 
be  projected  into  the  top  of  the  shaft,  and  that  thus  the 
proper  circuktion  of  air  through  the  shafts  is  prevented. 

After  duly  considering  the  subject,  and  without  denying 
that  accidents  to  the  shafts  and  trunk  may  sometunes 
occur  while  the  vessel  is  loading,  the  surveyors  of  this 
Association  have  come  to  the  conclusion  that  in  large  ships 
a  much  more  extended  system  of  ventilation  should  b 
adopted.  They  attribute  the  heat  to  the  spontaneous  and 
slow  combustion  of  the  small  and  dust  coal  in  the  biiges, 
and  think  it  can  bn  traced  to  this  small  coal  becoming  wet 
during  the  voyage,  or  to  its  being  shipped  in  a  more  or  less 
damp  state.  On  the  supposition  that  the  fires  reported  are 
due  to  this  cause,  it  seems  not  unlikely  that  a  Umited 
supply  of  air  would  tend  rather  to  hasten  than  retard  the 
combustion  of  the  coal.    With  a  view,  therefore,  to  give 

such  a  quantity  of  air  as  will  keep  the  cargo 
cool,  they  suggest  that,  in  vessels  of  900  or 
more  tons,  a  trunk,  similar  in  section  to  the 

annexed  figure,  and  formed  of  stout  planks,  shall  be 
carried  fore  and  aft,  about  3  feet  above  each  bilge,  and  that 
these  shall  be  connected  bv  transverse  trunks  to  the  vertical 
shafts  which  lead  up  to  the  hatchways.  These  are  in  ad- 
dition to  the  usual  tirunks  alongside  the  keelson. 

In  ships  of  large  burthen  which  have  no  'tween  decks 
laid,  two  additional  trunkways  should  be  placed  fore  and 
aft  on  the  top  of  the  'tween  deck  beams,  and  these  should 
also  be  connected  by  transverse  trunks  with  the  vertical  air 
shafts. 

There  is  another  system  of  ventilation  of  coal  cargoes 
which  the  sur\'eyors  to  this  Association  consider  may  ad- 
vantageously be  adapted  in  those  ships  which  are  perma- 
nently fitted  with  the  large  flange  ventilators  which  run 
down  to  the  lower  deck  at  their  &re  and  after  ends,  as  in 
the  Australian  or  American  packet-ships,  viz.,  that  of 
trunks  running  horizontally  through  the  whole  body  of 
coals  to  the  fore  and  after  ends  of  the  vessel  beyond  the 
cargo,  and  connected  with  the  flange  ventilators,  by  means 
of  which  currents  of  air  could  be  made  to  pass  through 
them  from  aft  to  forward,  or  forward  to  aft,  according  to 
the  direction  of  the  wind  at  the  time. 

Either  of  these  plans,  it  is  thought,  would  tend  to  reduce 
the  risk  of  fire  to  which  coal-laden  vessels  are  now 
exposed. 

It  is  also  suggested  that  the  temperature  of  the  air  in  the 
shafts  or  trunkways  should  be  taken  every  night  and  mom- 
ing  and  recorded  in  the  ship's  log-book,  as  such  observations 
would  indicate  the  presence  of  heat  in  the  hold  long  brfore 
it  could  reach  any  dangerous  degree. 


rrrunkl 


2.  The  following  letter  from  Mr.  George  Fawcus,  of 
North  Shields. 

North  Shields, 
Dear  Sir,  Ai>ril  27th,  1869. 

I  BEG  leave  respectfully  to  submit  for  your  con- 
sideration the  following  suggestions  to  prevent  the  so 
frequently  recurring  explosions  on  board  of  gas  coal  laden 
vessels. 

Many  plans  have  been  tried  to  ventilate  the  hold  up  to 
the  deck,  by  means  of  perforated  boxes  alongside  of  the 
keelsons,  boarding  alongside  of  the  hold  beam  stanchions, 
or  shafts  up  to  the  hatchways,  &c. 

A  simple  plan  now  seems  wanted  to  allow  the  gas  to 
escape  from  underneath  the  deck  without  allowing  water  to 
fill  the  hold. 

There  are  two  ways  of  doing  this,  either  by  ventilating 
tubes  in  the  way  of  the  masts  amidships,  or  in  the  way  of 
the  rigging  at  the  sides. 

A  metal  tube  closed  up  to  the  hold  beams  and  per- 
forated between  the  hold  beams  and  the  deck,  and  csrried 
up,  say,  four  feet  above  the  deck,  would  serve  as  a  ventilator 
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to  the  hold,  and  alao  as  a  well  for  sounding  the  pump  well 
without  drawing  the  pump  boxes.  The  end  of  this  tube 
could  be  left  open  always,  with  safety,  in  a  coal-laden 
vessel,  and  in  vessels  with  damageable  cargoes  could  bo 
closed  with  a  plug  during  bad  weather. 

A  tube  could  be  placed  on  the  rails  (protected  by  the 
rigging),  communicating  with  ventilators  or  air  ports  mthe 
brtween-deck  ceiling,  the  covering  boards,  and  a  water- 
tight space  between  two  stanchions  under  the  rail. 

I  am,  &c. 
The  Assistant  Secretary,  Gborob  Fawcub. 

Marine  Department, 
Board  of  Trade, 
Whitehall,  S.W. 

P.S. — Grain  cargoes  also  require  ventilating. 


And  drdly,  two  letters  from  Mr.  W.  C.  Periy,  of  which 
the  following  are  copies : 

West  Hartlepool, 

20  Scarboro'  Street, 
'Sir,  May  26th,  1869. 

I  BBG  to  acknowledge  the  receipt  of  your  letter  of 
the  19th  instant,  stating  that  the  Board  of  Trade  is  pre- 
pared to  receive  any  observations  upon  the  causes  of 
spontaneous  combustion  in  coal-laden  vessels. 

The  remarks  I  have  to  submit  are  few  and  simple,  and 
apply  only  to  vessels  making  sea  voyages,  and  I  will  ask 
permission  to  repeat  a  former  question,  whether  the  risk  of 
these  disasters  would  not  be  greatly  lessened  if  this  kind  of 
freight  were  confined  to  iron  ships  having  nothing  of  wood 
below  the  upper  deck. 

1.  An  admitted  cause  of  spontaneous  combustion  of  coal 

is  that  of  its  being  shipped  wet,  and  when  the  form 
of  the  trucks  used  for  conveying  coals  to  ships  is 
considered  it  will  appear  how  it  happens  at  times 
that  it  is  shipped  very  wet. 

2.  The  form  of  these  trucks  is  that  of  an  inverted  cone, 

and  in  consequence  there  is  a  very  large  exposed 
surface,  sufficient  in  a  single  day's  rain  to  allow  the 
whole  mass  to  be  penetrated  with  this  wet. 

3.  From  want  of  skill  in  working,  or  from  the  nature  of 

the  materia],  there  is  a  large  proportion  of  small  coal 
shipped  in  these  parts,  and  this  greatly  increases  the 
danger  in  wet  weather,  and  from  some  experiments 
I  have  made  since  the  receipt  of  ^our  letter  it  is 
apparent  that  small  coal  has  a  capacity  for  retaining 
moisture,  beyond  what  is  likely  to  be  considerea. 
In  this  particular,  as  well  as  in  mineral  difference, 
the  Welsh  steam  coal  appears  better  and  safer  for 
long  transport. 

4.  The  remedy  suggested  is  that  all  sea-going  ships  be 

loaded  from  covered  trucks  (or  "  waggons  '*).  A  light 
inexpensive  cover  open  at  both  ends  and  removable 
when  not  required  could  be  fitted  in  a  way  not  to 
interfere  at  all  with  loading  and  discharging. 

5.  Another  known  cause  of  spontaneous  combustion  is 

that  of  the  gases  in  some  kinds  of  coal.  In  a  deep 
mine  in  the  north  I  was  led  to  notice  the  incessant 
sound  of  gas  escaping  from  a  "  new  working  "  and 
it  is  not  easy  to  doubt  that  if  coal  in  this  state  were 
at  once  to  be  shot  down  a  ship's  hold  it  would  be 
unsafe.  The  remedy  appears  to  be  exposure  to  the 
action  of  the  air  for  a  sufficient  time  before  being 
put  on  board. 

6.  Passing  to  the  possible  causes  of  spontaneous  com- 

bustion, may  there  not  be  cases  where  the  condition 
of  the  hold  from  a  previous  cargo  has  operated  in 
this  way  ?  As  an  instance,  may  not  coal  alter  guano 
(especially  in  wooden  vessels)  be  an  originating  or  at 
least  an  accelerating  cause  of  generating  inflammable 
gases. 


/•  Whether  in  some  instances  of  apparent  spontaneous 
combustion  in  cotton  and  in  wool-laden  ships  the 
cause  may  not  be  due  to  excessive  friction  of  the 
cargo  at  certain  points  in  the  hold  when  the  ship 
is  labouring  heavily  in  a  high  sea? 
8.  Ck>nceming  the  question  as  to  whether  ventilation  is 
advisable  in  coal-laden  vessels,  I  would  submit 
whether  partial  ventilation  is  not  more  calculated  to 
aid  combustion  than  to  check  it,  and  that  unless 
ventilation  can  be  carried  out  more  efPectually  than 
by  any  means  yet  discovered,  it  would  not  be  safer 
to  keep  the  hold  shut  up,  and  in  an  emergency  to 
resort  to  flooding  rather  tnan  to  any  other  means. 

I  am.  Sec, 
Assistant  Secretary,  W.  C.  Perry. 

Marine  Department, 
Board  of  Trade. 


Cantreff  House,  Abergavenny, 
Sir,  July  8tb,  1869. 

Supplementary  to  my  letter  of  26th  May  I  beg 
to  offer  one  or  two  other  observations  upon  the  subject  or 
spontaneous  combustion  in  coal-laden  vessels. 

Disregarding  doubtful  causes  of  these  disasters,  ther« 
are  two  held  certain  :  first,  moisture  either  at  the  time  of 
loading  or  afterwards ;  second,  the  gas  contained  in  the 
coal. 

Moisture. 

,  From  experiments  I  made  in  the  north,  I  found  that 
the  amount  of  moisture  coal  will  retain  varies  not  only  with 
the  size  of  it,  as  was  to  be  expected,  but  with  the  quality ; 
so  that  hardly  any  two  samples  from  different  mines  in  the 
same  district  appeared  alike  in  this  particular.  The  small 
stuff  called  *  duff*  retained  6  per  cent,  of  moisture,  which 
in  a  cargo  of  1,000  tons  would  give  60  tons  of  water,  and 
although  this  is  an  exceptional  case,  it  is  to  be  noted 
that  general  moisture  or  dampness  in  a  coal  cargo  is  not  at 
all  required  for  combustion.  In  local  and  probably  very 
limited  centres  of  moisture  may  be  found  the  germs  of 
danger,  and  to  a  single  waggon  of  wet  coal  at  loading 
might  be  traced  the  destruction  of  a  ship  at  sea. 

Hence,  as  I  before  submitted,  the  importance  of  not 
allowing  sea-going  ships  to  be  loaded  from  open  waggons 
in  aU  weathers. 

Gas. 

To  illustrate  the  necessity  of  exposing  some  kinds  of  coa 
to  the  action  of  the  atmosphere  before  loading,  it  is  only 
necessary  to  mention  that  1  have  notes  of  nine  cases  of 
explosions  which  occurred  shortly  after  the  loading  had 
been  completed. 

Ventilation, 

It  does  not  seem  as  if  the  question  of  ventilation  can  be 
met  by  fixed  rules,  as  on  account  of  variety  of  circum- 
stances cases  require  to  be  dealt  with  differently,  and  I 
would  submit  to  your  department  as  a  subject  for  inquiry, 
the  difference  between  the  gas  or  gases  native  to  the  coal, 
and  which  occasioned  the  explosions  alluded  to  above,  and 
the  gas  or  gases  generated  from  wet  coal. 

The  former  requiring  the  contact  of  sparks  or  flames 
before  explosion,  the  latter  resulting  in  spontaneous 
combustion. 

I  am,  &c. 
Assistant  Secretary,  W.  C.  Perry. 

Marine  Department, 
Board  of  Trade. 


The  following  Cases  of  Spontaneous  Combustion  in  Coal-laden  Ships,  which  have  occurred  since  the 
appointment  of  the  Royal  Commission  for  inquiring  into  the  Cause  of  the  Spontaneous  Combustion  of  Coal 
in  Ships,  have  been  reported  to  the  Royal  Commission  by  the  Board  of  Trade. 


"  AURELIE  "  barque  of  Quebec,  548  tons  register, 
six  years  old,  and  classed  L.  11  Veritas,  for  nine 
years. 

Report  of  a  Naval  Court  held  at  Her  Britannic 
Majesty's  Consulate  General,  New  York, 
on  Friday  the  3rd  day  of  September  1875. 

Present : 
E.  M.  Archibald,  Esq.,  C.B.,  Her  Britannic  Majesty's 

Consul  General,  New  York,  President. 
Theodore  Cook,  master  of  the  steamship  "  Russia,"  of 

Glasgow,  O.N.  58312. 
William  Walker,  master  of  the  ship  '*  Greenock,"  of 

Greenock,  O.N.  66083. 

86814. 


The  court  was  assembled  for  the  purpose  of  inquiring 
into  the  circumstances  conuected  with  the  loss  of  the 
barque  '^  Aurelie,"  of  Quebec,  official  number  59894,  which 
vessel  foundered  and  was  lost  at  sea  on  the  7th  August 
hist. 

The  late  master  of  the  "  Aurelie,"  Octave  Cote,  the  chief 
mate,  James  Bailey,  and  the  scond  mate,  Alphonse  C6t^, 
were  in  attendance,  and,  being  respectively  examined, 
stated  as  follows : — 

Octave  CAt^  sworn : — I  was  master  of  the  barque 
"Aurelie,"  of  Quebec.  I  took  command  of  her  on  the 
17th  of  October  18/3.  I  hold  a  certificate  of  competency 
as  master  of  the  *'  Dominion  of  Canada,"  No.  621. 

The  "  Aurehe"  was  a  wooden  ship  of  548  tons  burthen, 
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built  at  Quebec  in  1869.  She  was  coppered.  We  took  in 
a  cargo  of  coal  at  Liverpool  in  April  last  in  the  Bramley 
Moore  dock.  We  were  occupied  two  days  in  shipping  it. 
It  was  English  steam  coal,  brought  from  some  place  near 
Liverpool.  I  cannot  say  fh)m  what  place  it  came.  It  was 
bituminous  coal.  I  cannot  say  whettier  it  was  Welsh  coal 
or  not.  We  took  in  701  tons.  My  opinion  is  that  it  was 
EAglish,  and  not  Welsh.  As  for  as  I  can  recollect,  the 
weather  was  fine  and  dry.  I  know  that  the  second  day 
that  the  coals  were  shipped  was  a  very  fine  day.  I  do  not 
KcoUect  that  it  rained  on  either  of  those  days.  The  coals 
were  apparently  of  good  quality  and  good  order.  The 
vessel  was  not  completely  loaded ;  she  could  have  carried 
150  tons  more.  I  have  never  carried  a  cargo  of  coals  in 
this  vessel  before.  She  had  a  freeboard  of  fiilly  six  feet. 
She  was  in  good  order  and  well  found  in  every  way.  She 
had  just  been  newly  coppered  in  April.  Her  class  was 
L  11  Veritas.  She  had  been  classed  for  nine  years,  and 
there  were  three  years  then  to  run.  Our  crew  and  myself 
were  14,  all  told.  We  sailed  from  Liverpool  on  the  16th  of 
April  for  Barbadoes  and  a  market.  We  arrived  at  Bar* 
badoes  on  the  3l8t  of  May  without  any  occurrence  worth 
mentioning. 

We  remained  at  anchor  in  Carlisle  Bay  for  20  days. 
There  was  no  sale  for  the  coal  there,  nor  in  the  neighbour- 
ing islands  to  which  I  telegraphed ;  and  having  received 
orders  from  my  owners  to  proceed  to  Montevideo,  we 
sailed  from  Barbadoes  for  Montevideo  on  the  20th  June. 
We  had  very  fine  weather  during  the  time  we  lay  at  Bar> 
badoes,  not  veiy  hot.  We  had  the  fore  hatch,  or  rather 
one  half  of  it  off,  during  the  time  we  lay  there,  in  order  to 
ventilate  the  ship.  There  were  two  or  three  showers  during 
the  time,  but  when  it  rained  the  hatch  was  put  on,  and  the 
cargo  covered.  We  left;  Barbadoes  with  strong  trade  winds 
and  ran  to  the  eastward  until  we  were  in  about  32"  north 
latitude.  After  that  we  had  light  and  variable  winds,  but 
beautiful  weather,  until  the  1st  of  August,  when  we  were 
in  16®  39  north  latitude,  and  30**  16'  west  longitude. 
Between  6  and  8  o'clock  on  the  evening  of  that  day  the 
second  mate  reported  to  me  that  there  was  fire  in  the  hold. 
He  said  he  judged  so  because  there  was  unusual  heat  and 
gas.  I  went  at  once  into  the  hold  and  digged  down  into 
the  coals  about  a  foot,  near  the  quarter  hatch ;  I  put  my 
hand  on  the  coal  where  I  had  digged  and  found  the  coal  so 
hot  that  I  could  not  bear  my  hand  on  it  for  a  minute. 
We  were  then  on  the  port  tack  stretching  to  the  south- 
ward. The  crew  wished  me  to  turn  back  to  Barbadoes.  I 
said  I  would  not>  as  Pemambuco  was  quite  as  near,  and 
that  when  it  would  be  daylight  on  the  morrow  we  could 
see  better  what  was  best  to  be  done.  Next  morning  I  took 
a  jack  stay,  an  iron  rod  about  15  feet  long,  which  I  shoved 
down  through  the  coal  at  the  quarter  hatch  to  a  depth  of 
about  12  feet,  This  was  at  5  a.m.  on  the  2nd  of  August, 
I  left  the  rod  in  the  coal  for  two  hours,  and  then  drew  it 
up.  The  middle  part  of  it  was  red  hot,  the  bottom  part 
cool,  and  the  upper  part  so  hot  we  could  not  handle  it, 
but  had  to  put  straps  round  it.  At  7  o'clock  I  decided  to 
bear  up  for  Barbadoes,  in  order,  if  possible,  to  save  the 
ship.  As  soon  as  we  drew  up  the  roa  the  smoke  followed 
and  burst  up.  Some  of  the  crew  also  digged  down  with 
shovels  some  3  feet,  and  about  5  or  6  feet  from  the  ship's 
side,  and  the  smoke  came  up  so  strong  that  the  crew 
could  not  stand  it.  1  ordered  them  to  fill  up  the  hole 
again  and  come  on  deck,  and  then  I  had  the  hatches  closed 
down  ti^ht,  and  we  abstained  from  pumping,  so  that  the 
water  might  rise  in  the  ship,  and  if  possible  extinguish  the 
fire.  We  made  all  the  sad  we  could  for  Barbadoes.  We 
perceived  the  smell  of  wood  smoke,  and  knew  that  some  of 
the  beams  must  be  burning.  On  the  3rd  of  August  the 
fire  increased,  and  the  deck  became  hot.  I  left  part  of  the 
forehatch  open,  to  permit  the  smoke  to  escape,  and  also 
least  the  gas  mieht  blow  up  the  ship.  We  got  the  long- 
boat over  the  side  and  fitted  her,  in  case  we  might  have  to 
leave  the  ship.  On  the  4th  the  heat  and  smoke  still  in- 
creased, and  we  got  the  chains  on  deck  lest  the  heat  should 
prevent  us.  On  the  5th  August  smoke  and  heat  still  in- 
creased greatly.  Tlie  pitch  was  boDing  in  the  deck  seams, 
and  we  could  no  longer  live  in  the  cabin  on  account  of  the 
dense  smoke  and  gas.  All  the  ropes  and  gear  from  below 
were  got  on  deck. 

On  the  morning  of  the  6th  of  August,  it  became  evident 
that  the  ship  must  be  abandoned,  as  she  was  then  burning. 
We  got  out  the  second  boat  and  provisioned  it,  taking  as 
few  clothes  and  effects  and  as  much  food  as  possible,  as 
we  we  were  then  1,500  miles  from  land.  At  noon  on 
the  following  day,  the  7th  of  August,  we  pumped  the 
vessel  dry.  This  was  the  ffrst  time  we  pumped  her  after 
the  discovery  of  the  fire.  At  4  p.m.,  on  sounding 
again,  we  found  3i  feet  of  water,  showing  that  her 
side  must  have  been  burnt  through.  At  5  p.m.  she  had 
about  6  feet  of  water  in  her ;  at  aU  events  she  was  settling 
fast.    We  then  all  took  to  the  boats  and  lay  by  the  ship 


until  9  p.m.,  when  she  sunk.  Besides  our  crew,  there  was 
my  wife  and  an  influit  child  of  about  two  years.  We 
steered  for  Barbadoes,  the  two  boats  keeping  together  from 
the  7th  of  August  until  the  10th  of  August,  on  which  day, 
at  about  7  a.m.,  we  were  picked  up  by  the  American  ship 
^'  Moonlight "  from  Batavia  bound  to  New  York,  and  were 
brought  in  that  ship  to  this  port,  and  landed  on  the  3\st 
ultimo.  My  wife  was  confined  on  board  the  "  Moonlight," 
and  gave  birth  to  a  male  child  on  the  28th  ultimo. 

I  suppose  the  cause  of  the  fire  was  spontaneous  combus- 
tion. The  ship  made  regularly  nearly  one  inch  an  hour 
of  water  on  the  voyage  out  to  Barbadoes.  After  leaving 
Barbadoes  she  dia  not  make  more  thim  three-quarters-of 
an-inch  per  hour.  She  was  regularly  pumped  dry  twice  a 
day.  I  suppose  that  the  damp  or  watar  rising  up  through 
the  coal,  in  connexion  with  the  sulphur  in  the  coid,  gene- 
rated combustion.  The  coal  was  loaded  on  the  skin  of  the 
ship,  that  is  the  usual  mode.  The  bilge-water  never  could 
have  risen  to  the  skin,  except  when  we  left  it  after  the  dis- 
covery of  the  fire.  I  do  not  know  whether  the  ship  or  cargo 
were  insured. 

(Signed)        Octavb  C6t1 

(Signed)        E.  M.  Archibald, 

H.B.M.  Consul  General, 
President. 

James  Bailey,  examined :  I  was  chief  officer  of  the 
late  barque  "  Aurelie  "  of  Quebec.  I  joined  her  at  Liver- 
pool on  the  16th  of  April  last.  I  hold  a  mate's  certificate 
of  servitude.  No.  79>049.  I  superintended  tJie  loading  of 
the  ship  at  Liverpool.  We  were  two  days  taking  in  the 
cargo  of  coals.  They  were  common  house  coals.  I  do 
not  know  where  they  came  from.  The  hold  was  dry  when 
we  took  them  in.  The  weather  was  dry  while  we  loaded. 
No  rain  or  wet  got  on  them  at  that  time.  I  remember  the 
discovery  of  fire  in  the  coals  on  the  Ist  of  August.  It  was 
my  watch  on  deck.  The  second  mate  first  reported  it. 
On  the  following  morning  we  pierced  the  coals  with  an 
iron  rod,  and  left  it  for  two  hours,  and  when  it  wm  drawn 
up  the  rod  was  red  hot.  The  smoke  and  heat  increased 
from  day  to  day  until  the  7th  of  August,  when  we  were 
compehed  for  the  safety  of  our  lives  to  leave  the  ship. 
There  was  nothing  in  oiur  power  which  we  could  have  done 
which  would  have  saved  the  ship.  The  cause  of  the  fire 
must  have  been  damp  among  the  coals,  and  they  had  been 
nearly  four  months  in  the  ship.  I  have  been  two  voyages 
to  Bombay  in  shif>6  with  coals  from  England,  we  had  no 
fire  on  either  occasion. 

The  length  of  each  voyage  was  about  three-and-a-half 
months.  We  were  perhaps  about  a  month  in  passing 
through  the  tropics. 

I  tmnk  that  being  detained  for  a  long  continuous  period 
in  the  tropics  would  increase  the  hazard  of  fire  in  a  coal 
cargo.  (The  master's  statement  was  here  read  to  this 
witness.)  The  statement  of  the  master  is  quite  correct  so 
for  as  I  recollect.  We  had  very  moderate  weather  tlie 
whole  voyage  firom  Liverpool,  and  did  not  lose  even  a 
ratline. 

(Signed)    James  Bailey. 

(Signed)    £.  M.  Archibald, 
H.B.M.  Consul  General, 
President. 

Alphonse  CdT^.— I  was  second  mate  of  the  late 
barque  "Aurelie."  I  am  brother  of  the  master.  I  re- 
member the  occurrence  of  the  fire  on  the  Ist  of  August 
last.  One  of  the  sailors  and  cabin  boy  said  to  me  they 
smelt  fire  below.  I  then  went  into  the  hold ;  this  was 
about  half-past  6  in  the  evening.  1  did  not  see  any- 
thing, but  I  smelt  the  gas  very  strong.  I  then  went  and 
reported  it  to  the  master.  He  came  immediately  and 
went  below,  and  made  an  examination,  and  we  all  smelt 
the  smoke. 

The  sanie  night  I  digged  a  hole  about  two  feet  and  a 
half  deep  in  the  coal,  and  I  could  not  bear  my  hand  on 
the  coals  they  were  so  hot.  Next  morning  we  pierced  the 
coals  with  an  iron  rod,  which  when  drawn  up  was  red  hot. 
The  smoke  and  heat  continued  from  day  to  day  until  they 
were  at  last  unbearable,  and  we  were  obliged  to  leave  the 
ship.  The  crew  want^  to  leave  earlier  lest  the  flames 
should  burst  out,  but  the  captain  stayed  as  long  as  it  was 
possible.  We  made  all  the  sail  we  could  to  return  to 
Barbadoes;  but  we  were  very  far  firom  land.  Nothing 
could  have  been  done,  in  my  judgment,  to  save  the  ship. 
She  sunk  in  about  five  or  six  hours  after  we  cast  off  from 
her.  We  saw  her  go  down.  We  were  nearly  four  days 
in  the  boats  when  we  were  picked  up  and  brought  to  New 
York.  I  cannot  give  any  opinion  as  to  the  cause  of  the 
fire. 

(Signed)    Alphonsk  C&rt 

(Signed)    E.  M.  Archibald, 

H.B,M.  Consul  General, 
President 
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Octave  Gdrjg,  being  further  examined,  saith :  The  cargo 
was  shipped  at  Liverpool  on  account  of  the  owners  of  the 
ship,  through  their  agent.  I  am  not  aware  of  any  regula- 
tions in  regard  to  the  loading  cargoes  of  coal  for  long 
voyages,  or  for  an^r  voyages.  About  five  years  ago  I  com- 
manded a  barque  in  which  we  oanied  a  cargo  of  coals  from 
Liverpool  to  Havana.  It  was  shipped  in  the  Bramley 
Moore  dock.  Our  voyage  lasted  about  50  days.  The 
coals  were  delivered  at  Havana  in  good  order.  I  have 
carried  coals  from  Cape  Breton  to  the  West  Indies,  but 
the  voyages  were  of  snort  duration.  In  my  late  voyage 
the  hold  was  ventilated  by  having  o£P  half  of  the  fore 
hatch,  as  I  have  stated ;  sometimes,  when  the  weather  was 
fine,  I  had  the  quarter  hatch  o£P  also.  Before  the  dis- 
covery of  fire,  we  did  not  notice  any  settlement  of  the 
cargo ;  but  afterwards,  we  observed  that  the  coals  settled 
down.  We  considered  that  this  was  owing  to  the  fire  in 
the  body  of  the  coals  below  making  more  space.  We  had 
a  very  rough  night  after  we  took  the  boats,  and  shipped  a 
good  deal  of  water.  We  could  get  no  rest  or  sleep.  As 
far  as  I  could  judge,  there  must  have  been  nearly  6  feet  of 
water  in  the  hold  of  the  barque  when  we  quitted  her.  She 
had  the  appearance  of  being  waterlogged. 

(Signed)    Octave  C6t6. 

(Signed)    E.  M.  Archibald, 

H.B.M.  Consul  General, 
President. 


Finding  of  the  Court. 

From  the  evidence  in  this  case  it  appears  that  the 
"  Aurelie,"  a  wooden  ship  of  the  registered  burthen  of  548 
tons,  six  years  old,  in  good  order  and  condition,  having 
been  recently  repaired  and  newly  coppered,  took  on  board 
a  cargo  of  bituminous  coal  at  Liverpool  about  the  14th  of 
April  last.  The  quantity  shipped  was  701  tons.  It  was 
taken  on  board  during  two  days,  when  the  weather  was 
fine  and  dry.  The  ship  was  not  fully  loaded,  it  being 
testified  that  she  could  have  carried  150  tons  more.  The 
coal  was  loaded  in  bulk  on  the  skin  of  the  vessel,  without 
any  artificial  provision  for  ventilating  the  cargo.  The  ship 
sailed  from  Liverpool  on  the  16th  of  April  "for  Barbadoes' 
and  a  market,'*  and  arrived  at  Barbadoes  on  the  3l8t  of 
May,  having  had  fine  and  moderate  weather  throughout. 
She  lay  at  Barbadoes  for  20  days,  during  which  time  the 
master,  after  communicating  with  various  West  Indian 
ports,  and  finding  no  market  for  the  coal,  received  orders 
from  his  owners  to  proceed  to  Montevideo,  for  which 
port  the  ship  consequently  sailed  from  Barbadoes  on  the 
20th  of  June. 

She  pursued  her  voyage  with  moderate  weather  until  the 
1st  August,  when,  owing  to  the  efipect  of  the  trade  winds, 
she  had  reached  30°  16'  W.  longitude,  and  16°  39'  N. 
latitude. 

On  the  evening  of  this  day,  the  second  mate  having 
reported  that  he  suspected  the  coals  to  be  on  fire,  owing  to 
an  unusual  odour  of  gas,  a  hole  was  digged  in  the  coals, 
which,  at  the  depth  of  2  feet,  were  found  to  be  greatly 
heated. 

On  the  following  morning  a  rod  of  iron  being  driven 
down  through  the  coals  to  the  depth  of  11  feet,  was  allowed 
to  remain  two  hours,  when,  on  being  drawn  up,  the  middle 
pjort  of  the  rod  was  found  to  be  red-hot.  The  ship  was 
then  steered  for  Barbadoes,  and  all  sail  made  to  reach,  if 
possible,  that  port.  Day  by  day  the  smoke  and  heat  from 
the  coals  increased ;  the  cabin  became  uninhabitable ;  the 
pitch  in  the  deck-seams  boiled,  and  the  beams  and  lining 
of  the  ship  below  were,  from  the  nature  of  the  smoke, 
evidently  burning. 

Meantime  the  ship  was  kept  under  a  press  of  sail, 
steering  for  Barbadoes,  while  the  boats  were  provisioned 
and  fitted  for  quitting  her  in  case  of  necessity.  When  the 
fire  was  discovered  on  the  Ist  of  August  the  master  ceased 
pumping  the  ship,  in  order  to  allow  the  water  to  rise  and 
thus  possibly  extinguish  the  fire.  The  hatches  were  for  a 
day  or  two  closed,  but  afterwards  partly  opened  to  obviate 
an  explosion  of  gas.  On  the  7tn  August,  at  noon,  the 
ship  was  pumped  dry,  and  on  subsequently  sounding  the 
well  at  4  p.m.,  3J  feet  of  water  were  found  in  it,  showing 
that  the  ship's  side  must  have  been  burnt  through.  At 
5  p.m.,  she  began  to  settle,  there  being  nearly  6  feet  of 
water  in  her  hold,  and  the  heat  and  smoke  being  also 
intolerable.  The  master  and  crew  embarked  in  the  boats 
and  lay  by  the  ship  until  9  p.m.,  when  she  sank  and 
went  to  the  bottom. 

Together  with  the  master  and  crew  in  the  boats  was  the 
wife  of  the  master,  in  a  very  delicate  state  of  health,  and 
their  little  daughter  two  years  old.  They  were  then  at  a 
distance  of  more  than  1,5()0  miles  from  the  nearest  land, 
and  the  boats  keeping  together  were  steered  towards 
Barbadoes.    After  nearly  four  days  of  hardship  and  loss  of 


rest  they  were  fallen  in  with  and  rescued  by  the  American 
ship  "  Moonlight^"  bound  from  Batavia  to  New  York,  and 
conveyed  in  that  ship  to  this  port. 

In  reviewing  the  evidence  we  find  that,  during  the 
voyage  out  to  Barbadoes,  the  vessel  made  not  more  than 
three-quarters-of-an-inch  of  water  per  hour,  and  less  than 
that  quantity  per  hour  after  leaving  Barbadoes. 

That  the  water  could  hardly  have  reached  the  coals,  as 
the  ship  was  regularly  pumped.  The  moisture  from  the 
bilge-water  would,  however,  be  absorbed  by  the  coals,  and 
the  only  ventilation,  if  it  can  be  called  such,  of  the  cargo, 
consisting  in  leaving  a  portion  of  the  fore  hatch  open, 
spontaneous  ignition  of  the  coal  naturally  ensued,  resulting 
in  the  loss  of  the  ship.  Such  a  result  was  obviously 
natural,  when  it  is  considered  that  the  coal  had  been  on 
board  of  this  ship  for  very  nearly  four  months,  and  during 
nearly  three  months  of  that  time  continuously  within  the 
tropics.  If,  as  is  usually  the  case  in  ships  carrying  coals  on 
a  voyage  likely  to  extend  over  three  months,  a  provision 
had  been  made  for  ventilating  the  cargo  by  means  of 
wooden  boxes  or  tubes  penetrating  the  ooals,  the  ignition 
in  this  case  would  probably  have  l^en  prevented ;  and  as 
this  ship's  cargo  was  not  to  be  certainly  landed  at  Barba- 
does, but  was  shipped  for  that  port  "  and  a  market,"  which, 
as  it  turned  out,  required  her  to  proceed  to  the  distant  port 
of  Montevideo,  we  are  of  opinion  that  some  sufficient  mekns 
of  ventilating  the  cargo,  and  allowing  the  gases  to  escape, 
should  have  been  supplied  at  the  time  the  cargo  was  taken 
on  board.,  It  does  not  appear  upon  whom  the  duty  of 
making  such  a  provision  devolved;  and  it  was  probably  not 
taken  into  consideration  by  anyone  connected  with  the 
ship  or  cargo.  Having  regard,  however,  to  the  circum- 
stances of  the  loss  of  this  snip,  we  deem  it  important  that 
ships  carrying  cargoes  of  bituminous  coal  to  distant  ports, 
or  on  voyages  likely  to  extend  over  30  days,  and  especially 
when  bound  for  tronical  regions,  should  be  loaded  under 
official  inspection,  ana  subject  to  the  compulsory  adoption 
of  such  appliances  for  ventilating  the  cargo  as  may  be 
best  calculated  to  obviate  the  danger  of  spontaneous 
combustion. 

Under  the  circumstances  in  which  the  master  found 
himself  placed  when  the  coals  were  discovered  to  be  on 
fire,  we  think  he  coi^ducted  himself  with  skill  and  courage. 
His  determination,  indeed,  not  to  quit  the  ship  so  long  as 
there  was  a  possibility  of  bringing  her  to  port  was  credit- 
able to  him,  and  was  carried  almost  to  the  verge  of  rash- 
ness ;  for  on  the  last  two  days,  when  the  ship  was  excessively 
heated,  the  fire  might  have  burst  forth  at  any  moment, 
wrapping  the  ship  in  flames  and  imperilling  the  lives  of 
those  on  board. 

(Signed)        E.  M.  Archibald, 
^       \,  H.B.M.  Consul  General, 

President! 
(Signed)        Theodore  Cook, 

Commander  R.M.  "  Russia." 
(Signed)        W.  Walker, 

Master,  ship  "  Greenock." 
New  York, 

September  3rd,  1876. 


I     L.S. 
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<*  SENATOR,"  of  Windsor,  N.S.,  of  1,101  tons 
register,  sailed  from  Philadelphia  on  the  8th 
Jane  1875,  for  Panama,  with  a  cargo  of  coals. 

Examination  on  Oath,  instituted  by  Receiver  of 
Wreck  at  the  Port  of  Liverpool  in  pursuance  of 
the  448th  Section  of  the  Merchant  Shipping  Act, 
1854,  17th  and  I8th  Victoria,  cap.  104. 

William  Adams,  being  duly  sworn,  deposes  as  follows  : 

That  he  was  ordinary  seaman  of  the  ship  "Senator,"  of 
the  port  of  Windsor,  N.S. 

That  the  crew  consisted  of  1 7  hands,  including  deponent. 

That  the  ship  had  on  board  a  cargo  of  coals. 

That  said  ship  had  on  board,  in  addition  to  the  cargo 
aforesaid,  three  passengers,  master's  wife  and  two  children. 

That  the  said  ship  proceeded  irom  Philadelphia. 

That  at  the  time  of  sailing  as  above  the  said  ship  was 
in  good  condition  and  well  found.  There  were  ventilators 
in  each  hatchway,  which  came  up  about  level  with  the 
deck,  but  when  the  hatches  were  closed  there  was  no 
ventilation. 

That  the  said  ship,  was  bound  for  Panama. 

That  the  said  ship  proceeded  on  her  said  intended  voyage 
as  above  stated,  ana  we  had  fine  weather  until  we  ap- 
proached Cape  Horn,  and  all  the  hatches  were  kept  open. 
We  had  bad  weather  all  the  while  we  were  rounding  Cape 
Horn,  and  the  hatches  were  all  battened  down  when  in  the 
Pacific  ocean.  About  8  o'clock  one  evening  I  heard  the 
ship  was  on  fire,  and  went  aft.  A  hole  was  made  in  the 
fore  cabin  oa  port  side,  and  water  was  played  down  it  with 
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the  force  pump.  All  hands  were  on  deck  all  night,  and  on 
the  following  morning  the  smoke  disappeared.  We  con- 
tinued, however,  to  send  water  down.  In  the  evening  of 
that  daj  the  smoke  again  came  up  from  the  ventilator  in 
after  hatch.  We  then  poured  water  down  through  the 
hole  in  the  cahin,  and  also  through  the  after  hatch,  but  the 
smoke  continued,  and  two  or  three  days  afterwards  ship 
was  kept  away  before  the  wind  and  ultimatelv  anchored  in 
the  Stmits  of  Magellan  in  smooth  water.  Tnere  was  then  - 
fire  on  the  port  side,  and  cabin  was  full  of  smoke,  and  we 
all  left  her  in  two  boats  as  soon  as  possible  after  coming  to 
anchor.  The  captain's  wife  died  on  the  way  up  to  Sandy 
Point,  and  after  remaining  there  some  time  we  all  left  by 
the  s.s.  **  Liguria."  At  Monte  Video  we  landed  four  sea- 
men, and  at  Rio  the  first  and  second  mates,  and  remainder 
came  on  to  Liverpool. 

That  the  above  contents  are  in  all  respects  correct  and 
true  to  the  best  of  deponent's  knowledge  and  belief. 

(Signed)        William  Adams. 
Sworn  at  Liverpool  this  17th  day  of  November  1875, 
before  me, 

(Signed)        W.  H.  Coulston, 

Receiver  of  Wreck. 

(Signed)        Edmund  H.  Vbrney, 

Commander  R.N. 

Charles  De  Fleury,  being  duly  sworn,  deposes  as 
follows : — 

That  he  was  able,  seaman  of  the  ship  **  Senator,"  of  the 
port  of  Windsor,  N.S.,  of  the  register  tonnage  of  1,101 
tons. 

That  the  said  ship  was  rigged  as  a  barque ;  that  she  was 
built  of  wood. 

That  the  crew  consisted  of  17  hands,  including  deponent. 

That  said  ship  had  on  board  a  cargo  of  between  1,600 
and  1,700  tons  of  coal  shipped  at  Philadelphia  for  Panama. 

That  said  ship  had  on  board,  in  addition  to  the  cargo 
aforesaid,  three  passengers,  viz.,  master's  wife  and  two 
children. 

That  said  ship  proceeded  from  Philadelphia  on  her 
intended  voyage,  as  named  below,  on  the  8th  day  of  June 
last  past. 

That  at  the  time  of  sailing  as  above  the  ship  was  in  good 
condition  and  well  found  in  every  respect.  Her  draught  of 
water  Avas  21  feet.  There  were  ventilators  below  the 
hatches,  but  when  off  Cape  Horn  we  experienced  bad 
weather,  and  the  hatches  were  not  taken  off  tor  a  month. 

That  the  said  ship  was  bound  for  Panama. 

That  the  said  ship  proceeded  on  her  intended  voyage  as 
above  stated  and  wnen  off  Cape  Horn,  during  my  watch 
below,  a  seaman  was  washed  overboard  and  drowned. 
•  That  on  Monday  the  I3th  day  of  September,  at  8  p.m., 
the  weather  variable  and  the  wind  in  the  westward,  blowing 
a  very  strong  breeze,  with  a  heavy  sea  from  the  westward, 
the  said  ship  was  standing  to  the  northward  when  one  of 
the  crew  came  forward  and  said  the  ship  was  on  fire.  Just 
after,  the  captain  called  all  hands  aft  to  pump  water  into 
the  ship.  When  I  went  into  the  cabin  smoke  was  issuing 
from  the  port  quarter  between  the  timber  into  the  cabin, 
and  the  captain  ordered  the  carpenter  to  cut  a  hole  through 
the  lining  of  the  ship  on  the  port  side,  through  which  we 
pumped  water  all  night.  On  the  morning  of  the  14th  the 
smoke  disappeared  from  the  cabin,  but  was  coming  up 
through  the  ventilator  in  the  after  hatch,  and  we  continued 
to  throw  water  inside  the  lining  of  the  ship  where  the  fire 
was  supposed  to  be.  The  smoke  was  confined  to  the  after 
part  of  the  ship.  We  drew  the  pump  boxes  to  aUow  the 
water  to  run  down  through  them.  On  the  15th  we  com- 
menced to  throw  cargo  overboard,  but  although  we  could 
not  reach  any  fire  some  of  the  coals  near  the  beams  were 
consumed  and  large  quantities  of  smoke  and  gas  continued 
to  ascend,  so  that  it  was  difficult  to  work  there.  On  the 
evening  of  the  16th  the  captain  stood  to  the  eastward  for 
the  Straits  of  Magellan.  ^Ye  had  quite  a  gale  of  wind 
and  we  run  her  under  topsails  (the  upper  ones  being 
reefed)  reefed  spanker  and  jib.  About  7  a.in«  on  the  17tn 
September  we  anchored  about  seven  n^iiles  in  the  Straits 
of  Magellan,  abreast  of  Cape  Pillar,  at  which  time  the  smoke 
in  the  cabin  was  so  dense  that  we  could  not  enter.  We 
inunediately  left  the  ship  and  landed  near  Cape  Pillar,  and 
about  half  an  hour  after  she  burst  into  a  flame  aft.  The 
next  day  we  left  Cape  PiUar  and  proceeded  up  the  Straits, 
having  scarcely  any  provisions.  On  the  morning  following 
the  master's  wife  aied,  and  on  the  following  Satmrday  night 
we  reached  Sandy  Point.  The  master,  his  two  children, 
and  eight  of  the  crew  came  to  Liverpool  by  the  steamship 
*'  Liguria,"  arriving  here  on  Saturday  the  Idth  November 
about  4  p.m. 

That  m  consequence  of  the  casualty  to  the  said  ship  two 
lives  were  lost,  one  washed  overboard,  one  died  from  exposure, 
the  remainder,  18,  being  saved  by  our  own  boats. 


That  the  above  contents  are  In  all  respects  oofrect  and 
true  to  the  best  of  deponent's  knowledge  and  belief. 
(Signed)        Charles  Db  Fleury, 

Deponent. 

Sworn  at  Liverpool  this  17th  day  of  November  1876» 
before  me 

(Si^ed)        Edmund  H.  Vbrnby, 
Com.  R.N., 
Receiver  of  Wreck.  . 


"  CLEVEDON,"  of  Liverpool,  an  iron  ship  of  698 
tons  register,  seven  years  old,  and  classed  Al  at 
Lloyd's. 

Naval  Court  of  Inquiry  on  the  burning  and  abandon- 
ment of  the  British  barque  **  Clevedon,"  official  No.  60066, 
of  Liverpool,  held  at  the  British  Consulate,  Valparaiso,  on 
the  4th  day  of  October  1875. 

(Signed)        J.  de  V.  Drummond  Hay, 
H.B.M.  Consul  and 
President. 


British  Consulate,  Valparaiso, 

6th  October  1875. 
Schedule  of  Enclosures,  transmitted  with  letter  diated 
6th  October  1875,  from  H.B.M. 's   Consul  at  Valparaiso. 
President  of  a  Naval  Court  held  at  Valparaiso  on  the  4th 
day  of  Ocrober  1875. 

Letter.         Nature  of  Document. 

Minutes  of  Proceedings. 
Orders  summoning  the  court 
Deposition  of  master. 
Deposition  of  first  mate. 
Deposition  of  second  mate. 
Deposition  of  steward. 
Deposition  of  carpenter. 
Deposition  of  the  crew. 
Finding  of  the  court. 
Extract  from  official  log  of  "  Foxhound." 
Official  log    of    "  Clevedon,"    containing 
the  written  statement  of  the  master. 


A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

L 

J. 


Minutes  of  Proceedings  taken  at  a  Naval  Court  of 
Inquiry  held  at  the  British  Consulate,  Valparaiso,  on 
the  4th  day  of  October  1875,  to  investi^te  the  causes 
of  the  burning  and  abandonment  of  the  British  barque 
"  Clevedon,"  official  No.  60086,  of  Liverpool,  on  the 
2lst  September  1875. 

Present : 
President ; 

James  de   Vismes   Drummond  Hay,   C.B.,   Her 

Brittanic  Majesty^s  Consul. 

Members : 

Lieutenant  John  Deanb  Dbane,  of  Her  Majesty's  ship 

"Tenedos." 

Mr.  William  Harris. 

Master  of  barque  "  Maida,"  of  London. 

Clerk  of  the  Court : 

Mr.  Thomas  Owen  Joynson,  Paymaster  of  H.M.S. 
"Tenedos." 

The  master  of  the  barque  *'  Clevedon,"  David  Hughes, 
with  the  first  mate,  second  mate,  carpenter,  and  11  men 
lately  forming  the  crew  of  the  vessel,  and  named  severally: 

William  Royce,  first  mate. 

James  Barnes,  A.B. 

Frederick  Broom,  ordinary. 

Henry  Boyes,  second  mate. 

Frederick  Henrickson,  A.B. 

A.  W.  Hignett,  apprentice. 

Benjamin  Onset,  carpenter. 

James  Hands,  A.B. 

Charles  Maughan,  steward. 

Angus  Sutherland,  A.B. 

John  Hartgreaves,  sailmaker. 

Joseph  Dromedius,  A.B. 

William  Morgan,  A.B. 

Edward  Jacooson,  A.B. 
Absent : 

Nicholas  Demetrius,  A.B. 

Herbert  Morley,  A.B. 

Walter  Gilbert,  ordinary. 
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Order  Bummoninpf  the  eonrt  read  in  the  presence  of  all 
the  witnessea  and  the  members  of  the  court  and  clerk  of 
the  court  sworn  in. 

Witnesses  were  then  ordered  to  reMre  from  the  Court, 
except  the  first,  David  Hughes,  master,  whose  certificate 
of  competency.  No.  88,378,  was  laid  on  the  table,  as  also 
those  of  William  Royce,  first  mate,  No.  96,187,  and  Henry 
Boyes,  second  mate,'No.  26,557. 

David  Hughes,  bein^  called  on  by  the  court  to  make  a 
statement  of  how  the  burning  and  abandonment  of  the 
vessel  occurred,  laid  before  the  court  a  written  statement, 
contained  in  the  official  log  book,  which  was  read  and 
signed  by  deponent,  the  first  and  second  mates,  sailmaker, 
and  a  number  of  the  crew,  and  ordered  to  be  annexed  to 
i»       the  proceedingc,  and  is  marked  J. 

David  Hughes  was  then  examined,  and  in  answer  to 
questions  put  by  the  court  replied  as  put  down  in  the 
B.       annexed  deposition  marked  B. 

Aii  extract  from  the  official  log  of  the  British  barque 

**  Foxhound,"  of  Swansea,  official   No.  58090,  duly  signed 

by  James  Halliday,  the  master,  and  John  Evans,  mate, 

was  read  and  ordered  to  be  annexed  to  the  proceedings, 

J.       and  is  marked  J. 

William  Royce,  first  mate  ot  the  barque  "Clevedon,'* 
was  next  called  before  the  court,  and  in  presence  of  the 
master  was  examined,  and  stated  as  set  down  in  deposition 
marked  C. 
^'  Henry  Boyes,  second  mate  of  the  barque  "  Clevedon," 

was  next  called  and  in  presence  of  the  master  was  examined, 
and  stated  as  set  down  in  deposition  marked  D. 
^'  Charles  Maughan,  steward  of  the  barque  "  Clevedon," 

was  next  called  before  the  court,  and  in  the  presence  of 
the  master  was  examined,  and  stated  as  set  down  in  depo- 
sition marked  £. 
^  Benjamin  Onset,  carpenter  of  the  barque  "  Clevedon," 

was  next  called  before  the  court,  and  in  the  presence  of  the 
master  was  examined  in  French  by  the  president,  and 
stated  as  set  down  in  deposition  marked  F. 
'•  The  members  of  the  crew,  and  named  severally — 

John  Hartgreaves,  sailmaker, 
WiUiam  Morgan,  A.B., 
James  Barnes,  A.B., 
Frederick  Heurickson,  A.B., 
James  Hands,  A.B., 
Angus  Sutherland,  A.B., 
Joseph  Dromedius,  A.B., 
Edward  Jacobson,  A.B., 
Frederick  Broom,  ordinary, 
A.  W.  Hignett,  apprentice, 
Herbert  Morley,  A.B., 
W^alter  Gilbert,  ordinary, 
were  then  called  together  before  the  court  and  examined  in 
the  presence  of  the  master,  and  deposed  as  set  down  in 
annexed  deposition  marked  G. 
0.  The  court  was  then  cleared,  and  the  members  proceeded 

to  deliberate  and  frame  their  opinion  and  finding,  which 
was  written  out,  and,  being  duly  signed,  is  annexed  to  the 
proceedings  and  marked  H. 
H.  The  court  was  then  re-opened,  and  the  finding  of  the 

court  was  read  over  in  the  presence  of  the  master,  mates, 
and  crew  of  the  late  barque  "  Clevedon." 

The  certificates  of  the  master,  as  also  of  the  first  and 
second  mates,  were  returned  to  them. 

The  court  was  then  closed,  and  the  proceedings  termi- 
nated at  5.30  p.m. 

(Signed)        J.  db  V.  Drummond  Hay, 

H.M.  Consul  and  President. 


Annex  A, 
By  Edwin  John  Pollard,  Esq.,  captain  of  Her  Majesty's 
ship  "  Tenedos,"  senior  naval  officer  present  at  Valparaiso, 
being  the  officer  empowered  to  order  naval  court  by  the 
Merchant  Shipping  Act,  1854. 
To 

James    de    Vismes  Drummond   Hay,   C.B.,    Her 

Majesty's  Consul  at  Valparaiso,  as  pres 
John  Deane  Deane,  Esq.,  lieutenant  of  Her  Majesty's 

ship  "Tenedos;" 
William  Harris,  Esq.,  master  of  the  British    ship 
"  Maida ;"  as  members. 
Whereas  the  master  and  17  men  belonging  to  the  British 
barque  "  Clevedon,"  of  Liverpool,  official  No.  60086,  have 
arrived  at  Valparaiso,  and  have  reported  that  the  said 
vessel  was  burnt   and  abandoned  at   sea   on    the    21st 
September  last : 

And  whereas  I  consider  it  requisite  that  a  naval  court 
should  investigate  the  cause  of  said  loss  and  abandonment : 
I  do  hereby  order  and  direct  you  to  assemble  together  to 
form  a  naval  court  at  the  British  Consulate  on  the  4th  day 
of  October  1875,  to  inquire  into  the  causes  of  the  loss  and 


abandonment  of  the  aforesaid  vessel,  such  court  being 
hereby  ordered  to  investigate  the  same. 

Given  on  board   Her  Majesty's    ship    "Tenedos"    at 
Valparaiso  this  2nd  day  of  October  1875. 
(Signed)        E.  J.  Pollard, 

Captain  and  Senior  Officer. 


Annex  B. 

Examination  of  David  Hughes,  Master  of  the  late 
Barque  "  Clevedon,"  of  Liverpool,  official  No.  60086. 
A  written  statement  of  the  occurence  being  annexed  to 
the  proceedings,  deponent,  in  answer  to  questions  put  by 
the  court,  replied  as  follows  : — 

The  ship  was  seven  years  old,  and  classed  as  A 1  at 
Lloyd's,  and  is  iron,  698  tons.  The  crew  consisted  of  18 
men,  all  told.  The  cargo  consisted  of  steam  coal.  The 
fire  was  first  discovered  on  the  morning  of  the  20th 
September  1875,  in  lat.  41°  52'  S.,  long.  78°  33'  W.  Had 
two  pumps  on  board,  both  in  good  order.  The  ship  was 
well  found  in  everything.  ITie  ship  was  ventilated  by  a 
ventilator  on  the  quarter  deck,  and  one  on  the  house 
forward,  and  one  on  main  deck  into  chain  lockers,  llie 
coal  was  shipped  at  Liverpool  by  F.  A.  Widdows  &  Co. 
The  chief  mate  received  the  cargo.  I  saw  about  300  tons 
passed  on  board,  and  what  I  saw  was  dry  and  in  good 
condition.  I  am  unable  to  account  for  the  fire.  Had  one 
tin  of  paraffin  oil  on  board;  it  was  stowed  in  the  oil 
locker  on  deck ;  at  commencement  of  the  voyage  it  was 
there,  but  subsequently  it  was  condemned  as  unfit  for  use, 
and  stowed  away  in  the  store-room.  This  can  was  exa- 
mined after  the  smell  of  fire  was  discovered,  and  found  to 
be  perfect  without  leakage. 

(Signed)        David  Hughes, 

Master. 
Before  me, 
(Signed)        J.  db  V.  Drummond  Hay, 

Consul  and  President. 


Annex  C. 

Depo.sition  of  William  Royce,  first  mate  of  the  barque 
"Clevedon,**  holding  a  certificate  of  competency.  No. 
9(i,187,  as  first  mate. 

Tliis  is  my  first  voyage  aa  first  mate.  The  coal  was 
received  in  dock ;  the  latter  portion  seemed  to  be  larger 
coal  than  that  first  received.  1  did  not  notice  any  portion 
of  the  coal  being  wet.  It  appeared  to  me  all  dry.  The 
weather  was  fine  and  it  did  not  rain.  The  vessel  was 
trimmed  in  general  from  2  to  4  feet  from  the  main  deck. 
The  fore  and  aft  hatches  were  taken  off  whenever  we  had 
fine  weather.  The  vessel  was  also  ventilated  by  three  or 
more  ventilators.  When  we  first  perceived  the  smell  of 
fire  it  was  suspected  that  the  steward  might  have  upset 
some  paraffin  oil,  but  on  examination  of  the  lazarette  the 
can  was  found  untouched,  and  showed  no  sign  of  leakage. 
There  was  one  lO-gallon  can  on  board.  Over  the  fore 
hatch  there  was  no  smell,  nor  was  the  coal  hot.  The 
after  hatch  the  same.  In  the  cabin  there  was  a  slight 
smell.  We  had  had  heavy  weather  and  the  ship  had  taken 
in  some  water.  Two  days  after  the  smell,  the  smoke  came 
out  of  the  foremost  ventilator.  The  foremost  hatch  was 
taken  up,  the  smoke  was  so  great  that  it  was  battened 
down  again;  the  same  with  the  after  hatch.  Had  no 
knowledge  how  long  the  coal  had  been  in  the  lighters 
before  shipment.  I  am  of  opinion  that  the  vessel  was  not 
left  too  soon.  The  decks  were  blown  up  by  the  main  and 
after  hatches.  From  the  time  we  first  saw  the  smoke  the 
boats  were  got  ready  on  deck,  and  afterwards  all  hands 
ivere  employed  endeavouring  to  smother  the  fire  with 
water.  After  going  on  board  the  "  Foxhound,"  the  vessel 
which  saved  us,  1  returned  to  the  "  Clevedon "  at  the 
master's  wish,  in  order  to  see  what  I  could  save.  I  entered 
the  vessel  by  the  stem,  but  could  not  go  further  than  the 
companion,  the  fire  was  so  great.  The  last  I  saw  of  the 
**  Clevedon  "  the  main  and  raizen  masts  had  gone  over- 
hoard.  The  seat  of  the  fire  appeared  to  be  en  the  port  side 
of  the  main  hatch,  that  is  where  I  believe  it  onginated , 
amongst  the  small  coal. 

In  answer  to  question  by  master,  witness  deposed — 

I  believe  the  master  did  ask  the  steward  whether  he  had 
been  using  paraffin  oil ;  I  think  his  answer  was  that  he 
had  not,  as  some  time  before  he  found  he  could  not  use 
the  paraffin  oil  and  used  colza  oil  instead. 

(Signed)        William  Royce, 

First  Mate. 
Before  me, 

(Signed)    J.  de  V.  Drummond  Hay, 

Consul  and  President. 


Digitized  by 


CSbogle 


38 


SPONTANEOUS  OOMBUSTION  OF  COAL  IN  SHIPS  ( 


Annex  D. 

Deposition  of  Henry  Boybb,  second  mate  of  the  barque 
*'Clevedon,"  holding  a  certificate  of  competency. 
No.  26,557,  as  second  mate. 

This  is  my  first  voyage  in  this  ship,  and  my  first  with 
the  master,  Mr.  Hughes. 

When  I  joined,  a  portion  of  the  cargo  was  on  board.  I 
assisted  in  trimming  a  great  portion  of  it  below.  It  ap- 
peared to  me  to  be  dry.  The  large  and  small  coal  mixed. 
I  know  not  the  difference  of  steam  coal  and  other  coal  at 
sight,  but  the  cargo  seemed  to  me  to  be  all  of  one  class. 
The  first  suspicion  of  fire  was  caused  by  a  strong  smell 
which  seemed  to  be  of  paraffin  oil,  and  search  was  made. 
The  smell  was  perceived  in  the  cabin  and  not  in  the  fore 
part  of  the  ship.  This  occurred  on  ^  Saturday,  and  on 
the  Monday  following  we  saw  smoke  and  first  became 
convinced  of  a  fire  on  board.  The  hatches  were  battened 
down,  and  about  two  or  three  hours  afterwards  blew  up, 
the  main  hatch  going  first,  and  through  that  hatch  water 
was  bucketed  down.  I  do  not  think  the  vessel  was 
abandoned  too  soon.  I  can  give  no  opinion  as  to  the 
cause  of  the  fire,  and  have  no  suspicion  of  any  foul  pUy. 
The  coal  extended  underneath  the  cabin  deck.  I  went 
down  on  Saturday,  the  ^ay  of  the  smell,  and  examined 
that  part  of  the  cargo,  but  perceived  nothing. 

The  smell  was  first  perceived  by  the  first  mate,  myself, 
and  steward  on  the  companion ;  the  lazarette  was  further 
afc,  below  the  after  cabin  where  we  had  our  breakfast,  and 
where  I  had  not  smelt  a  smell. 

(Signed)        Henry  Boyes, 

Second  Mate. 
Before  me, 

(Signed)    J.  de  V.  Drummond  Hay, 

Consul  and  President. 


Annex  E. 

Deposition  of  Charles  Maughan,  steward  of  the 
barque  **  Clevedon  ;'*  being  duly  sworn,  stated  as 
follows  : — 

I  belong  to  Weymouth  and  have  been  32  years  at  sea; 
am  48  years  of  age.  It  is  my  first  voyage  with  Mr.  Hughes. 
I  did  not  know  the  master  before  I  joined  Ihe  vessel.  The 
stores  of  the  ship  were  all  in  my  charge.  We  had  paraffin 
oil  and  colza  oil  on  board  for  the  lamps.  I  used  the 
parafiin  oil  at  first,  but  not  burning  properly,  with  the 
consent  of  the  captain  I  used  only  colza.  The  can  with 
the  paraffin  was  stowed  away  in  the  lazarette  and  I  had  no 
occasion  to  touch  it  again,  except  once,  and  that  was  before 
we  rounded  the  Horn,  in  order  to  get  a  little  for  the  car- 
penter's use.  When  we  perceived  the  smell  on  the  18th 
September,  being  afraid  tnat  the  paraffin  can  might  have 
been  capsized,  I  went  down  to  the  lazarette,  but  found  that 
notwithstanding  the  knocking  about  of  the  vessel,  the  can 
had  not  been  upset  and  was  tightly  corked.  I  can .  form 
no  opinion  as  to  the  cause  of  the  ^e  except  that  it  origin- 
ated in  the  coals.  I  think  the  master  quite  right  in  having 
abandoned  the  vessel.  I  have  no  suspicion  of  foul  play. 
The  decks  were  burnt  and  blown  up  in  three  places  before 
we  left. 

(Signed)    Charles  Maughan, 
Stewud. 
Before  me 
(Signed)    J.  de  V.  Drummond  Hay, 

Consul  and  President. 


Annex  F. 

Deposition  of  Benjamin  Ouset,  carpenter  of  the  barque 
"  Clevedon ;"  being  duly  sworn,  stated  as  follows : 

lioined  the  "  Clevedon  "  at  Liverpool,  I  am  a  native 
of  France.  On  Saturday  the  18th  September  the  hatches 
were  closed.  On  Monday  morning  the  mate  called  me 
hurriedly  to  bring  a  hammer  to  open  the  hatches.  On 
opening  the  hatches  a  ^eat  volume  of  smoke  came  out  and 
the  hatches  were  again  closed.  It  was  my  duty  every 
morning  to  oil  and  clean  the  worms  or  screw  of  the  wheel. 
I  used  olive  oil — I  call  it  so,  for  so  it  was  called  to  me,  but 
you  will  understand  I  did  not  taste  it.  It  was  given  to 
me  by  the  first  mate  out  of  a  tin  can  in  the  oil  locker  on 
deck  near  my  berth.  The  oil  for  paint  was  kept  in  other 
cans,  and  larger,  in  the  same  locker.  At  one  time  when 
near  or  off  the  Horn  I  tried  paraffin  oil  to  clean  the  stays 
of  the  worm,  I  used  it  for  several  days.  I  got  it  from  the 
steward  who  went  down  with  me  to  the  lazarette  for  it,  and  he 
gave  me  about  half  a  pint;  I  used  it  for  8  or  10  days,  but 
finding  it  was  not  good  I  told  the  captain  of  it,  and  at  his 
desire  I  used  lamp  oil.  When  on  the  Friday  previous  to 
the  fire  I  had,  as  usual  on  a  fine  day>  opened  the  hatches^ 


I  did  perceive  a  slight  smell  such  as  of  petroleum,  font  very 
slight.  I  can  form  no  opinion  as  to  the  cauee  of  the  fire ; 
but  with  reference  to  the  suspicion  of  the  paraffin,  I  must 
say  that  it  oould  not  have  caused  the  fire,  for  the  following 
Jeasons.  The  seat  of  the  fire  was  on  the  port  side  of  the 
main  hatch,  between  that  portion  of  the  ship  and  the  main 
hatch  there  is  a  bulkhead  partly  of  iron. 

When  I  had  battened  the  hatches  and  secured  the  venti- 
lation tightly  I  kept  a  iivatch  on  the  beams  of  the  deck,  and 
it  is  my  opinion  that  the  fire  commenced  in  the  uoper 
portion  of  the  cargo,  for  not  only  did  I  notice  the  aeck 
bulging  on  the  port  side  between  the  main  hatch  and  the 
kitchen,  and  the  pitch  in  the  seams,  melting,  but  when 
told  by  the  captain  to  bore  holes  in  the  deck  to  let  water 
through,  I  found  the  planks,  which  were  ori^nally  4  inches 
thick,  to  be  burnt  to  the  thinness  of  li  to  2  inches  proving 
that  the  fire  was  on  the  surface  of  the  cargo.  The  pumps 
of  the  ship  sucked,  but  not  freely,  at  4  J  inches.  I  con- 
sider the  vessel  had  always  4  J  inches  in  her.  There  were 
18  inches  between  the  keel  and  the  ceiling  in  depth. 

The  ship  was  not  abandoned  until  the  ^  had  completely 
got  possession  of  her.  I  had  secured  my  tools,  and,  by  the 
good  fortune  of  the  vessel  which  saved  us,  was  enabled 
to  save  them.  I  lost  some  of  my  clothes,  but  saved  my 
tools. 

(Signed)        Benjamin  Ouskt, 

Carpenter. 
Before  me, 

(Signed)        J.  de  V.  Drummond  Hay, 

Consul  and  President. 


Annex  G. 


DBPosiTiONa  given  by  the  Members  of  the  Crew  named 
severally,  as  follows  : — 

John  Hartgreaves,  sailmaker, 
William  Morgan,  A.B., 
James  Barnes,  A.B., 
Fredk.  Henri^son,  A.B., 
James  Hands,  A.B., 
Angus  Sutherland,  A.B., 
Joseph  Dromedius,  A.B., 
Edwturd  Jacobson,  A.B., 
Fredk.  Broom,  A.B., 
A.  W.  Hignett,  Apprentice, 
Herbert  Morley,  A.B., 
Walter  Gilbert,  Ordinary  ; 

who  did  severallv  and  together  declare  that  they  had  no 
complaint  to  make ;  that  they  had  no  suspicion  as  to  the 
cause  of  the  fire,  beyond  its  being  caused  bv  the  coal ;  that 
the  master  did  not  leave  the  vessel  until  the  fire  had  ren- 
dered  it    impossible  to  remain  any  longer  in  her ;   that 
they  saved  little  or  nothing  of  their  clothes  ;    that  the 
master  exerted  himself  in  preparing  and  provisioning  the 
boats ;  and  that  they  were  fortunately  saved  by  the  '*  Fox- 
hound," on  board  of  which  vessel  they  were  well  treated 
until  their  arrival  at  Valparaiso. 
Before  me, 
(Signed)        J.  de  V.  Drummond  Hay. 
Consul  and  President. 


Annex  J. 

Extracts  from  the  Official  Log  of  the  British  barque 
"Foxhound,"  of  Swansea,  official  No.  68090. 

At  Sea,  September  18, 1875, 

Lat.  47^  OO'  South,  long.  80^  ;^0'  W. 
The  '*  Clevedon  "  barque,  of  Liverpool,  passed  close  by 
us  steering  northward. 

(Signed)        James  Halliday, 

Master. 
„  John  Evans, 

Mate. 

Septr.  21,  1875,  4.30  a.m., 

Lat.  40^  W  South,  Long.  77^  00'  W. 
Made  out  a  vessel  to  windward  burning  blue  lights. 
I  then  hauled  my  ship  to  the  wind  and  came  to  within 
hiAling  distance,  when  the  said  vessel  proved  to  be  the 
"  Clevedon,"  of  Liverpool,  with  cargo  on  fire,  and  the 
master  asked  me  to  lay  by  him,  which  I  did  until  daylight, 
when  I  saw  volumes  of  smoke  and  fiame  ascending  from 
the  hatchways,  and  the  fire  seeming  to  increase  very 
rapidly.  At  7  a.m.  the  master  and  crew  came  on  board  my 
shin  m  their  boats.  I  then  bore  awav  and  passed  close 
unaer  her  stern  and  saw  that  her  main  oeck  was  in  a  blase. 
After  the  chief  mate  and  four  hands  re^^siting  the  ship, 
and  seeing  that  nothing  further  could  be  done,  and  shortly 
afterwards  seeing  the  main  andi  mizen  roasts  fall  over  the 
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side,  I  then  made  sail  and  pTOceeded  on  my  ooone  as 
nothing  moie  eoald  he  done. 

(Signed)        Jambs  Halliday, 

Master. 
„  John  Evans, 

Mate. 
True  copy. 

(Signed)        J.  DB  V.  Drummond  Hay. 

Consul  and  President. 


Annex  H. 

Finding  of  the  Court. 

At  a  naval  court  of  inauiiy  assembled  at  the  British 
Consulate,  Valparaiso,  on  the  4th  day  of  October  1875. 

Prbsbnt: 

President. 

Jambs  db  Vismbs  Drummond  Hay,  C.B.»  Her 

Britannic  Mi^esty's  ConsuL 

Members. 

Lieutenant  John  Dean  Deank,  of  Her  Majesty's  Ship 

"Tenedos." 

Mr.  William  Harris,  Master  of  Barque  "  Maida  " 

Clerk  to  the  Court. 

Mr.  Thomas  Owen  Joynson,  Paymaster  H.M.S. 
"Tenedos." 

The  court,  pursuant  to  an  order  from  Edwin  John  Pollard, 
Escjuire,  captain  of  Her  Majesty's  ship  "  Tcnedos,"  and 
senior  naval  officer  present  at  Valparaiso,  proceeded  to  i|i- 
vestigate  the  circumstances  attending  the  burning  and 
abandonment  of  the  British  barque  "  Clevedon,"  of  Liver- 
pool, Official  No.  60086.  And  having  deliberately  weighed 
and  considered  the  evidence  and  observations  preferred  by 
the  master  and  the  men,  late  members  of  that  crew,  who 
have  appeared  before  the  court :  ITie  court  is  of  opinion 
that  the  statement  made  by  the  master  of  the  barque 
"  Clevedon,"  that  the  vesselVas  abandoned  on  fire  at  sea, 
is  correct.  That  such  fire  had  its  origin  in  the  spontaneous 
combustion  of  the  coal.  That  the  master,  mt,  Hughes, 
his  officers  and  crew,  appear  to  have  performed  their  duty 
to  the  utmost  of  their  power  to  save  the  vessel ;  and  that  no 
blame  can  be  to  them  attached  for  tiie  casualty. 

The  court,  therefore,  has  much  pleasure  in  returning  to 
the  said  master  his  certificate,  as  also  to  the  first  and  second 
mates  their  certificates. 

Further  the  court  desire  to  express  their  opinion  that  had 
the  "  Clevedon  "  been  suppliea  with  force  pumps  or  other 
appliances  for  extinguishing  a  fire,  there  might  nave  been 
a  greater  chance  of  preserving  the  vessel,  and  that  the 
provision  of  such  appliances  should  be  obligatory  on  all 
vessels. 

(Signed)        Wm.  Harris. 
„  John  D.  Dbane. 

„  J.  DE  V.  Drummond  Hay, 

(Signed)      Thos.  Joynson, 

Clerk  to  the  Court. 


«  RIVER  BOYNE,"  barque  of  Liverpool,  iron  ship 
of  498  tons  register,  eight  years  old,  classed  Al 
Lloyd's. 

From  the  Wreck  Report  it  appears  that  she  sailed  from 
Liverpool  on  the  15th  July  1876,  for  Valparaiso,  with  776 
tons  of  coal. 

No  means  of  ventilation  beyond  keeping  the  hatches  o£P. 

Pbrt  of  the  cargo  burnt  owing  to  spontaneous  combustion 
on  October  12th,  1876,  part  of  cargo  (about  60  tons)  thrown 
overboard,  put  back  to  False  Cape  Horn,  when  vessel  was 
anchored  ;  but  finding  fire  could  not  be  extinguished, 
master  put  the  vessel  close  in  shore  and  scuttled  her  by 
letting  in  water  through  decks,  extinguished  fire,  raised  the 
vessel  and  proceeded  on  voyage ;  arriving  at  Valparaiso  on 
27th  I^ovember,  where  cargo  has  been  sold  and  vessel 
undergone  slight  repairs. 

A  protest  was  received  from  H.B.M.  Consul  at  Valparaiso 
by  the  Board  of  Trade,  who  forwarded  to  the  Commission 
the  following  extract : — 

Extract   from   the    Protest   of   the  British    Barque 
"  River  Boyne,*'  of  Liverpool,  Official  No.  56,054. 

That  on  the  15th  of  July  they,  the  said  appearers,  left 
Liverpool  in  and  with  the  said  barque  "  River  Boyne," 
laden  with  a  cargo  of  coals  and  bound  to  this  port  of 
Valparaiso.  That  nothing  worthy  of  note  occurred  until 
the  8th  of  October,  from  which  date  they  experienced 
heavy  weather,  and  the  vessel  laboured  and  rolled,  shipping 


much  water.  That  from  the  8th  October  the  hatches  had 
been  kept  closed,  on  account  of  the  heavy  weather,  until 
the  12th  October,  when  they  removed  the  fore  hatch  and 
found  smoke  issuing  from  the  hold. 

That  all  hands  were  set  to  work  to  extinguish  the  fire, 
and  for  that  purpose  they  were  obliged  to  throw  overboard 
a  portion  of  the  cargo  for  the  benefit  of  all  concerned. 
That  in  spite  of  their  endeavours  the  fire  increased  rapidly, 
and  on  the  13th  October  they  deemed  it  prudent  to  run  for 
an  anchorage.    That  they  accordingly  battened  down  all 
the  hatches  and  made  for  the  land.    That  the  smoke  con- 
tinued to  issue  in  volumes  fi^m  under  the  tarpaulins. 
That  at  1.30  p.m.  on  the  14th  October  they  arrived  in  a 
small  bay  near  False  Cape  Horn.    That  they  anchored  the 
vessel  fore  and  aft,  and  immediately  took  measures  to 
extinguish  the  fire  by  making  holes  in  the  decks,  flooding 
them  with  water,  and  pumping  down  the  hold.    That  at 
6  p.m.  there  were  7  inches  of  water  in  the  hold.    That 
at  S  p.m.  the  crew  refused  to  continue  working,  complaining 
of  want  of  rest.    That  the  officers  and  carpenter  continued 
flooding  the  hold  until  4  a.m.  on  the  following  morning, 
and  at  5  a.m.  all  hands  again  turned  to.    That  the  fire 
increased,  and  their  efforts  were  unavailing.  That  at  6  p.m. 
there  were  6  ft.  6  ins.  of  water  in  the  hold.    That  during 
the  night  all  hands  were  divided  into  two  watches,  and  the 
head  pump  and  main  pumps  were  kept  going,  and  the 
decks  were  kept  floodea  with  water.    That  the  cabin  and 
forecastle  were  so  full  of  smoke  that  all  hands  had  to 
remain  on  deck.    That  at  6  a.m.  on  the  16th  October  there 
were  6  feet  of  water  in  the  hold.    That  they  took  off  the 
after  hatch,  and  finding  very  little  smoke  they  proceeded  to 
dig  the  coals  out  to  trim  the  ship  more  by  the  head,  and 
also  in  order  to  get  at  the  fire,  which  appeared  to  be  on  the 
fore  side  of  the  main  hatch.    That  they  threw  overboard 
about  30  tons  of  coal  for  the  benefit  of  all  concerned,  niat 
at  4  p.m.  the  smoke  drove  the  men  from  below  and  con- 
strained them  to  close  the  hatch,  and  although  the  coal 
was  quite  cool  as  far  as  they  had  dug,  the  fire  increased 
rapidly.    That  they  did  not  cease  flooding  the  coal,  and  at 
8  a.m.  on  the  17th  October  there  were  8  ft.  10  ins.  of  water 
in  the  hold,  and  the  ship  was  down  to  the  hawse  pipes  and 
scuppers  in  the  water.    That  they  removed  the  main  hatch, 
but  found  the  smoke  denser  than  ever,  and  they  were  con- 
strained to  batten  it  down  again.    That  after  due  consulta- 
tion with  his  officers  the  master  determined,  for  the  safety 
of  the  ship  and  cargo,  and  the  interests  of  all  concerned 
therein,  to  scuttle  the  vessel.    That  after  examining  the 
shore  and  putting  the  vessel  in  position  they  beached  the 
ship  on  the  W.N.  W.  side  of  the  bay,  abreast  of  a  stream  of 
water,  on  a  smooth  sandy  bottom,  void  of  rocks.  That  they 
then  proceeded  to  scuttle  the  ship  by  letting  the  water  into 
the  forecastle  through  the  side  lights,  and  the  carpenter 
drove  rivets  out  of  the  bulkhead  of  the  fore  compartment 
to  assist  the  sluices  in  flooding  the  hold-    That  at  noon  the 
tide  fell  and  left  the  vessel  laying  quiet  and  quite  upright 
on  the  sand.    That  at  4  p.m.  the  tide  rose  and  filled  the 
vessel  to  13  feet.    That  the  smoke  continued  issuing  from 
below,  and  all  were  kept  at  work  flooding  the  decks. 
That  they  experienced  hard  gales  of  wind,  but  that  the 
bay  was  perfectly  sheltered  from  the  heavy  sea.    That  at 
6  a.m  on  the  18th  October  the  tide  rose  and  filled  the  ship 
fore  and  aft,  covering  the  main  deck  as  far  as  the  fore 
part   of  the  main  latch.      That   there  were  3  feet  of 
water  in  the  cabin,  the  coals  being  completely  covered  and 
the  fire  extinguished.    That  at  8  a.m.  the  tide  fell  clear 
of   the  hawse  pipes  and   scuppers  and  all  hands  were 
employed  at  the  pumps  and  the  carpenter  proceeded  to 
plug  up  the  hawse  pipes  and  every  aperture  in  the  bul- 
warks and  decks.     That  the   wind   continued  to  blow  a 
strong  gale  from  the  S.W.     That  at  6  p.m.  it  was  high 
tide  and  the  water  rose  just  above  the  hawse  pipes  but  none 
entered  the  vessel.    That  the  pumps  were  kept  going  all 
night.    That  at  6.30  a.m.  on  the  19th  October  the  tide 
rose  high  and  completely  filled  the  vessel  again.    That  at 
9  a.m.  the  tide  fell  and  the  men  returned  to  the  pumj)s. 
That  the  weather  continued  boisterous.     That  at  6.30  a.ni. 
on  the  20th  October  the  tide  rose  and  flooded  the  vessel's 
decks  again,  but  little  or  no  water  entered  the  hold.     That 
they  lightened  the  vessel  by  throwing  cargo  overboard  into 
the  sea  out  of  the  main  hatch,  for  the  benefit  of  all  con- 
cerned, and  that  the  pumps  were  kept  constantly  at  work. 
That  they  got  the  tow  line  out  and  endeavoured  to  bend 
it,  but  were,  unable  to  do  so  on  account  of  the  strong  gale, 
which   also  prevented  them  from   pumping  that   night. 
That  at  5  a.m.  on  the  21st  October  the  pumps  were  again 
set  at  work.    That  at  7  a.m.  the  tide  rose  to  the  scuppers. 
That  they  ran  out  the  tow  line  and  15  fathoms  of  chain, 
and  shackled  it  on  to  the  outlying  cable  which  had  been 
slipped.      That    at    midnight    the    weather    moderated. 
That  there   were    10    feet   of  water    in    the    well,    and 
at  6  a.m.    on   the  22nd   October    there   were  S   feet    of 
water  in  the  hold.    That  at  7-30  a.m.  the  /^ip  Jpated^  f 

Digitized  by  tlOOQlC 


40 


SPONTANEOUS  COMBUSTION  OP  COAL  IN  SHIPS: 


without  any  perceptible  motion.  That  the  weather 
was  fine  and  moderate.  That  they  hove  on  the  tow  line 
and  got  the  ship  out  to  her  former  position  in  6  fathoms 
of  water,  with  60  fathoms  on  the  port  cable  and  25  fatlioms 
on  the  starboard  cable,  the  ship  being  by  the  head,  and  the 
hawse  pipes  just  clear  of  the  water.  That  the  pumps  were 
kept  constantly  at  work.  That  during  the  time  the  vessel 
was  aground  the  lowest  water  round  the  ship  was  10  ft. 
8  ins.  That  at  noon  there  was  1  ft.  9  ins.  of  water  in  tiie 
well.  That  the  vessel  did  not  leak.  That  at  6  a.m.  on  the 
24th  October  they  trimmed  the  coals  from  forward  to  the 
after  part  of  the  ship,  and  bailed  out  the  fore  compartment, 
the  sluice  being  choked.  That  the  water  in  the  tanks  was 
rendered  useless,  and  had  to  be  renewed  from  shore.  That 
the  pumps  were  kept  constantly  at  work,  and  at  8  p.m. 
there  were  7  inches  in  the  well,  which  they  pumped  out. 
That  at  6  a.m.  on  the  25th  of  October  they  continued 
trimming  the  ship.  That  they  bailed  the  fore  peak  dry, 
and  otherwise  proceeded  to  get  the  vessel  ready  for  sea. 
That  at  7.30  p.m.  they  found  10  inches  of  water  in  the  well, 
and  pumped  it  out.  That  they  continued  making  the  ship 
ready  to  sail.  That  at  10  a.m.  on  the  26th  October  the 
American  schooner  **  Golden  West,"  of  New  London,  came 
into  the  bay  and  anchored  for  an  hour  in  order  to  offer 
assistance  to  the  "  River  Boyne."  That  they  weighed  the 
stock  of  bread,  and  found  there  were  450  pounds  fit  for  use 
left.  That  aU  the  ship's  provisions  were  more  or  less 
damaged,  and  a  great  portion  of  them  was  entirely  destroyed 
by  the  salt  water.  That  they  prepared  everything  in  order 
to  stt  sail  the  first  opportunity.  That  the  weather  con- 
tinued boisterous  until  the  following  day.  the  29th  October, 
when  they  proceeded  on. the  voyage.  That  the  total  amount 
of  cargo  thrown  overboard  was  about  60  tons.  That  nothing 
turther  wprthy  of  note  occurred,  and  they  arrived  and 
anchored  in  this  port  of  Valparaiso  on  the  27th  day  of 
November,  on  which  day  a  survey  was  called  on  the  con- 
dition of  tne  vessel  and  cargo,  and  the  instructions  of  the 
surveyors  are  now  being  carried  out. 


«LE  BARON"  of  Liverpool,  wooden  vessel,  889 
tons  register,  6  years  old. 

From  the  Wreck  Report  it  appears  that  she  sailed  from 
Hull  on  the  16th  August  1875  for  Valparaiso,  with  1,378 
tons  of  coal. 

Was  burnt  at  sea  about  30  miles  north  of  Cape  Horn, 
owing  to  spontaneous  combustion  of  coal  cargo. 


"BEUCLEUCII "  of  Alloa,  iron  ship  of  1,350  tons 
register,  1  year  old,  classed  Al  Lloyds'. 

From  the  Wreck  Report  it  appears  that  the  "  Beu clench  " 
sailed  from  Greenock  tlie  18th  August  1875,  for  Bombay, 
with  1,781  tons  of  coal. 

Ventilated  by  means  of  four  patent  ventilators  and  usual 
hatches. 

Partial  lost  of  cargo  and  damage  to  vessel  caused  by 
spontaneous  combustion  of  coals.  On  the  22nd  November, 
in  lat.  8°  N.,  long  68°  E.,  smoke  and  gas  were  observed  to 
be  issuing  from  the  foremost  part  of  the  main  hatch.  The 
steam  fire  engines  were  set  on  and  for  four  days  played 
down  the  ventilator. 

ITie  hatches  were  then  battened  down,  the  hose  con- 
tinuing to  play  into  the  hold.  After  four  hours  the  hatches 
were  removed,  the  gas  appearing  to  have  greatly  accumu- 
lated ;  coal  was  discharged  from  main  hatch  to  the  fore 
and  after  hatches  until  they  were  full,  A  large  amount  of 
water  having  been  punj])ed  below,  about  200  tons  of  cargo 
was  jettisoned  from  between  decks.  On  the  fourth  day,  the 
fire  mcreasin;?,  all  hands  were  compelled  to  withdraw  from 
the  main  hatch.  Four  rivets  were  now  driven  out  from 
under  water  line  to  save  the  ship,  there  being  at  the  time 
7  feet  water  in  the  hold.  At  about  4  a.m.  next  day  the 
water  had  increased  in  the  hold  to  10  feet,  and  the  fire  was 
extinguished.  The  holes  were  then  stopped,  sluices  shut, 
pumps  set  on,  and  at  5  p.m.  on  the  27th  November  the 
pumps  sucked.  Trimmed  ship  upright,  she  had  taken  a 
slight  list  on  transferring  the  coal,  and  resumed  voyage, 
arriving  safely  at  Bombay  on  the  5th  December  last. 


"SAN  RAFAEL"  of  Liverpool,  wooden  ship  of 
955  tons  register,  about  13  years  old,  re-classed  at 
American  Lloyds'  Al  in  September  1875. 

From  the  Wreck  Report  it  appears  that  she  sailed  from 
Liverpool  the  18th  September  1875,  for  Valparaiso,  with 
1,300  tons  of  coal. 

Was  ventilated  by  means  of  a  ventilator  in  each  hatch. 


The  vessel  had  arrived  in  the  above-mentioned  latitude  and 
longitude  all  well.  The  second  mate  was  in  charge  with  the 
starboard  watch  on  the  morning  of  the  2nd  January  last. 
At  7  a.m.  the  sailmaker  called  the  chief  officer  and  stated 
that  smoke  was  issuing  from  the  forehatch,  the  second  mate 
having  been  below  previously  for  some  lashings.  The 
master  was  called,  and  after  consultation  the  hatch  was 
replaced  and  the  vessel  continued  her  course.  At  noon 
smoke  was  observed  issuing  from  the  after-hatch  ventilator. 
The  hatch  was  removed  and  the  cargo  found  to  be  on  fire. 
All  hatches  were  now  immediately  battened  down  and  the 
vessel  was  put  about  to  return  to  the  Falkland  Isles.  At 
about  10  p.m.  on  the  3rd  January  she  had  run  back  about 
260  miles  when  an  explosion  suddenly  occurred,  blowing 
off  the  main  and  after  hatches  and  displacing  the  bulkhead 
in  the  cabin.  A  part  of  the  crew  were  now  directed 
to  prepare  the  boat,  the  remainder  directed  to  the  fire 
engine,  and  a  large  quantity  of  water  was  thrown  down 
upon  the  cargo,  but  without  avail.  At  about  10.30  p.m. 
a  second  explosion  occurred  and  fiames  burst  up  the 
hatchways.  The  boats  were  got  out  and  provisioned,  ex- 
plosions occurring  from  time  to  time.  At  4  a.m.  the  4th 
January,  there  being  an  immense  body  of  fire  in  the 
vessel,  it  was  determined  to  abandon  her,  the  master, 
the  master's  wife,  the  carpenter,  four  A.B.  seamen,  and 
three  apprentices  got  into  the  longboat.  The  first  mate, 
cook,  steward,  sailmaker,  and  three  A.B.'s  got  into 
the  lifeboat.  'ITie  second  mate,  the  third  mate,  two  A.B.'s 
and  an  apprentice  got  into  the  gig.  The  boats  remained 
by  the  vessel  until  8  a.m.,  when  the  weather  freshening  it 
was  deemed  advisable  to  pull  to  land.  After  about  four 
hours  the  longboat  got  separated  firom  the  two  other 
boats  and  has  not  since  been  heard  of.  At  2  a.m.  on  the 
5th  January  the  lifeboat  and  gig  arrived  at  a  small  unin- 
habited island  inside  the  Isle  d' Alfonso,  where  water  and 
shellfish  were  procured.  The  boats  proceeded  to  sea,  re- 
turning from  tune  to  time  to  the  island  for  shelter  in  bad 
weather,  searching  along  the  coast  for  the  longboat,  and 
on  the  lookout  for  passing  vessels.  After  20  days  the 
cook  succumbed  from  exhaustion  and  was  buried  on  the 
island.  Seven  days  later,  on  the  31st  January,  the  lifeboat 
and  gig  being  at  the  time  about  20  miles  S.  of  Diego 
Ramirez  Islands,  a  ship  which  proved  to  be  the  "  York- 
shire '*  hove  in  sight  and  was  signalled.  She  bore  down 
and  the  hands  from  the  two  boats,  II  in  number,  got 
safely  aboard.  They  were  treated  with  great  humanity 
and  kindness  by  all  on  board  the  "  Yorkshire,''  and  arrived 
safely  in  London  at  2  a.m.  this  day.  The  casualty  appears 
to  have  been  caused  by  spontaneous  combustion. 


«  THERESA  "  of  London,  wooden  ship,  of  705  tons 
register,  18  years  old,  classed  at  French  Lloyds' 
6/5  1-6-5  years. 

From  the  wreck  return  it  appears  that  she  sailed  from 
Liverpool  on  the  25th  September  1875,  for  Rangoon,  with 
920  tons  of  coals. 

The  ventilation,  as  described  by  the  master,  appears  to 
have  been  complete. 

Burnt  at  sea,  about  70  miles  west  of  Cape  of  Good 
Hope,  by  spontaneous  combustion  of  cargo  of  coals. 


"  FANNY,"  barque,  of  Sunderland,  397  tons  register. 

Sailed  from  Swansea,  bound  to  Valparaiso,  with  a  cargo 
of  coals. 

When  off  Valparaiso,  on  23rd  December  1875,  was 
found  to  be  on  fire  from  spontaneous  combustion  of  cargo ; 
she  put  into  Coquimbo,  where  with  assistance  from  H.M.S. 
"  Nercus  "  the  fire  was  got  under  and  the  cargo  discharged, 
when  she  was  found  much  burnt  on  starboard  side  by 
main  rigging  planks  being  nearly  burnt  through,  in  places 
to  ^rd  of  an  inch ;  was  repaired,  and  left  Coquimbo  9th 
April. 


The  following  letter,  received  by  the  Board  of  Trade  from 
Her  Majesty's  Consul  at  Coquimbo,  relative  to  the  cases  of 
the  "  Mabel "  and  "  Fanny,"  has  been  received  by  the  Royal 
Commission  from  the  Board  of  Trade : — 

British  Consulate, 
Sir,  Coquimbo,  4th  May  1876. 

I  HAVE  the  honour  to  enclose  Vice-Consul  Mark's 
report  on  the  accident  to  the  *  Mabel,'  of  Bristol,  by  fire  at 
Caldera  in  December  last. 

"  On  31st  December  and  13th  April  last,  I  reported  the 
*  Fanny '  O.  N.  47667,  which  put  in  here  on  fire,  which 
was  extinguished,  the  vessel  repaired,  and  sailed  on  9th 
ultimo. 
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"  It  18  worthy  of  remark  that  both  vessels  loaded  at  Forth- 
cawl,  Swansea,  both  bound  for  Valparaiso. 

"  The  '  Mabel '  arrived  and  remained  a  day  or  two,  and 
the  day  she  left  for  Caldera  to  discharge,  the  fire  was 
discovered ;  the  cargo  of  the '  Fanny '  was  discovered  to  be 
on  fin  when  in  sight  of  NTalparaiso. 

*'  I  venture  to  suggest,  from  what  I  have  experienced  and 


heard,  that  if  iron  bars  were  placed  vertically  in  different 
parts  of  the  coal  they  would  tend  to  throw  off  the  heat,  or 
at  least  serve  as  thermometers  or  guides  to  find  out  where 
the  fire  is." 

I  have,  &c. 

J.  Grirbson, 

H.B.M.  Consul. 


The  following  Reports  of  Statutobt  Inquibies  held  by  the  Board  of  Trade  into  cases  of  Gas  Explosioms  on 
board  Coal-laden  Vessels  since  1868  have  been  forwarded  by  the  Board  of  Trade  to  the  Royal  Com- 
mission for  inquiring  into  Causes  of  Spontaneous  Combustion  of  Coal  in  Ships. 


THE  «  ZENO." 

Board  of  Trade  Inquiry  into  the  total  loss  of  the  '*  Zeno," 
held  at  the  Police  Court,  Borough  of  Kingston- 
upon-Hull,  nth  June  1873. 

Before  Walter  Wrangham,  Esq.,  Police  Magistrate. 
Captain  White,  R.N. 
William  Darlbv,  Esq.,  Naval  Architect. 

Mr,  Saxellye  appeared  on  behalf  of  the  Board  of  Trade. 

Mr.  John  HearjUeld  appeared  for  the  owners,   Messrs. 
Thomas  Wilson,   Sons,  and   Company,   and  the  Master, 
Edwin  Owen. 
The  Master's  and  Chief  Officers  certificates  were  handed  in. 

Official  number  of  ship,  65252.     No.,  date,  and  port  of 


registry. 


72 

1871* 


Hull ;  screw.     Built  at  HuU  in   1871  by 


Earle's  Shipbuilding  and  Engineering  Company,  Limited, 
Hull.  One  deck  and  poop ;  two  masts,  brig  rigffod  ;  Clench 
built ;  length,  from  fore  pajrt  of  stem  to  alt  side  of  head  of 
stem  post,  272ft.  6  tenths;  depth  in  hold,  from  tonnage 
deck  to  ceiling,  17ft.  7  tenths;  gross  tonnage,  1,490*21 ; 
registered  tonnage,  1,163*96. 

Thomas  Booth,  of  14,  Brook  Street,  Hull,  late  second 
mate  of  the  S.S.  "  Zeno."  I  joined  the  ship  in  November 
1872.  In  December  last  I  was  promoted  to  be  second 
mate,  and  was  second  mate  at  the  time  of  the  accident. 
I  believe  the  ship  was  a  first-class  ship ;  hailed  from  Hull ; 
was  manned  by  29  or  30  hands,  all  told ;  she  was  brig- 
rigged.  She  carried  six  boats — ^two  lifeboats,  two  large 
boats  carried  on  the  bridge,  a  gig,  and  a  jolly  boat.  In  the 
early  part  of  May  last  the  vessel  was  in  the  Penarth  Dock 
at  Cardiff  where  we  took  in  a  cargo  of  coals  about  1,900 
or  2,000  tons.  I  believe  they  were  steam  coals.  We  com- 
pleted the  loading  at  1  a.m.  on  the  10th  of  May  1873. 
We  got  out  of  dock  between  4  and  5  p.m.  on  the  same 
Saturdi^  afternoon,  there  being  then  a  dense  fog  at  the 
time.  We  went  into  the  Penarth  Roads,  and  laid  there 
until  Sunday  morning.  I  believe  we  got  under  weigh 
about  3  a.m.  llie  vessel  proceeded  slowly  in  consequence 
of  the  fog.  The  fog  contmued  until  the  Monday  after- 
noon. At  6  a.m.  on  the  12th  May  the  vessel  was  stopped 
to  take  soundings,  and  the  course  was  then  shaped  to  Uape 
Finisterre.  When  the  fog  cleared  away  and  we  proceeded 
at  full  speed.  We  had  some  sail  set,  and  it  was  so  set 
until  the  morning  of  Tuesday,  the  13th  May,  when  the 
accident  occurred.  At  8  a.m.  on  the  13th  May  (Tuesday) 
I  was  relieved  by  the  chief  mate,  the  weather  being  fine, 
going  at  full  spead,  and  being  under  steam  and  sail.  I 
went  below,  had  my  breakfast,  and  went  to  my  berth ; 
was  reading  in  my  berth,  which  is  down  below  amidships, 
agunst  the  entrance  of  the  saloon.  The  vessel  is  divioed 
into  compartments  :  No.  1  was  the  forehold  ;  before  that 
was  the  peak — it  was  divided  from  the  forehold  by  a  water- 
tight iron  bulkhead.  The  main  hold  was  No.  2,  and  was 
divided  in  the  centre  by  a  wooden  bulkhead,  llie  aft 
part  of  the  mainhold  is  called  No.  3,  and  that  is  divided 
from  the  engine-room  by  an  iron  bulkhead  and  the  engine- 
room  is  divided  from  the  after  hold,  which  is  called  No.  4, 
by  an  iron  bulkhead.  The  holds  were  ventilated  by  the 
hatches.  No.  3  was  ventiUted  by  opening  the  hatches  on 
Monday.  The  trimmers  went  down  to  trim  the  coals ;  no 
lights  were  taken  down,  there  was  sufficient  light  from  the 
opening.  The  other  hatches  were  closed  on  the  Sunday, 
battened  down  with  canvas  in  the  usual  manner,  and  con- 
tinued so  until  the  time  of  the  accident.  No.  1  was 
battened  down  the  last.  We  have  printed  rules  on  board 
the  vessel,  issued  by  Messrs.  Wilson.  Rules  produced 
marked  '*  B  "  are  the  rules.  I  have  looked  at  tnem,  but 
not  carefully.  They  were  in  the  mate's  cabin  for  me  to 
look  at  if  I  was  so  minded.  I  have  seen  two  copies  of  the 
rules  on  board  the  ship.  I  have  never  heard  the  rules 
read  over  by  the  captain  or  chief  officer ;  they  may  have 
been.  The  crew  had  access  to  the  rules  if  they  chose  to  ask 
to  see  them.  I  was  aware  of  rule  at  p.  13  as  to  naked 
lights. 

While  I  was  reading  in  my  berth  as  before  mentioned, 
about  9.15  a.m.,  I  heard  an  explosion  in  the  vessel. 
86814« 


There  was  a  tremulous  motion,  accompanied  by  a  dull 
rumbling  sound.  I  went  on  deck  forward.  I  saw  that 
four  of  the  iron  hatches  of  the  No.  1  hatchway  had  been 
blown  away ;  the  remaining  or  fifth  hatch  being  then  laid 
on  the  port  side  of  the  ves^.  There  was  a  derrick  boom 
which  was  10  feet  above  the  deck ;  it  had  been  broken  in 
two  pieces.  The  fore  topsail  and  the  stay  foresail  were 
both  shivered,  holes  blown  into  them.  1  went  to  the 
captain  to  hear  what  were  the  orders.  He  ordered  us  to 
get  some  of  the  boats  ready,  and  we  got  three  boats  ready, 
and  while  the  men  were  getting  the  boats  out  he  ordered 
other  men  to  get  a  sail  out.  I  mean  by  getting  the  boats 
out,  swinging  them  over  the  side,  and  lowering  them  to 
within  3  or  4  feet  of  the  water,  so  as  to  be  ready.  The 
sail  was  to  be  put  over  the  port  bow  to  see  if  it  would  stop 
the  water  coming  in.  I  had  previously  looked  into  the 
hold,  and  saw  a  large  hole  had  been  made  in  the  bulk- 
head between  the  peak  and  No.  1  hold.  I  saw  Bennington, 
a  seaman,  on  board  on  deck.  He  was  verv  much  injured, 
burnt  black  in  face,  bead,  and  hands.  All  attempts  failed 
to  keep  the  vessel  afloat.  We  got  into  the  boats.  There 
were  two  steamers  in  sight,  the  ''Cairo"  and  the 
"  Brighton."  The  *'  Cairo  "  was  outward  bound,  and  the 
''Brighton"  homewsfd  bound.  The  enginemen  were 
first  put  on  board  the  "  Cairo."  They  were  subsequently 
transferred  and  all  hands  to  the  "  Brighton,"  and  we  were 
all  taken  to  Liverpool,  where  we  arrived  on  Friday  the  16th 
day  of  May.  A  ouarter  of  an  hour  after  we  left  the  "  Zeno  " 
she  went  down  nead  foremost  in  deep  water  in  the  Bay  of 
Biscay,  in  about  40  minutes  after  the  accident.  Indepen- 
dent of  the  accident  which  happened  to  three  or  four  of 
the  men  sll  the  crew  were  savea.  We  had  on  board  the 
usual  signal  and  cargo  and  hold  lamps.  The  cajraro  lamps 
had  glass  round,  and  vent  holes  at  the  top.  Tnej  were 
not  what  we  call  naked  lights.  The  carffo  lamps  were 
used  by  the  labourers  in  taking  in  and  discharging  cargo. 
In  addition  to  these  we  had  two  or  three  lanterns,  and 
there  were  several  lamps  that  had  no  frame  to  them, 
naked  lamps,  spirit  lamps.  These  lamps  (spirit  lamps) 
were  used  in  the  engine-room ;  in  the  bunkers  for  trim- 
ming, and  one  in  each  forecastle — ^firemen's  and  seamen. 
It  is  common  to  use  that  description  of  lamp  in  all  steamers 
that  I  have  gone  in.  These  lamps  are  usually  hung  up  in 
the  forecastle  at  night.  I  have  been  in  four  steamers,  and 
they  have  been  used  in  all.  When  we  were  loading  the 
vessel  at  Cardiff  candles  were  used.  The  trimmers  required 
candles  to  be  used.  The  trimmers  formed  no  part  of  the 
crew.  The  accident  happened  in  the  store  room,  which 
is  immediately  under  tne  forecastle  in  the  bow  of  the 
vessel.  I  have  been  on  board  vessels  laden  with  coals 
several  times  before,  and  never  knew  an  accident  happen 
of  that  description.  I  have  never  been  on  board  a  vessel 
laden  with  Cardiff  coals.  It  has  not  been  usual  to  take 
off  hatches  in  vessels  I  have  been  in  before  laden  with 
coals.  I  have  known  the  hatches  remain  on,  1  can  say 
with  certainty,  for  a  month. 

Cross-examined  by  Mr.  Hearfield. 

I  have  been  at  sea  between  five  and  six  years,  and  have 
been  in  ships  before  the  "  Zeno,*'  but  never  in  a  finer  ship. 
She  was  well  found  in  every  respect.  I  think  it  was  not 
possible  to  suggest  any  improvement  in  her.  I  have  sailed 
with  Captain  Owen  since  i  joined  the  "  Zeno  "  in  Novem- 
ber last.  The  captain  is  exceedingly  attentive  and  careful. 
The  ship  was  clear  of  the  Bristol  Channel  out  at  sea  when 
the  hatches  were  battened  down.  I  have  never  seen  the 
rules  of  the  Penarth  Harbour,  Dock,  and  Railway.  I  find 
the  rules  now  produced  marked  K  contain  a  rule.  No.  18, 
as  follows : — "  The  hatches  of  every  vessel  laden  with  coal 
"  must  be  left  open  during  the  whole  of  the  time  such 
"  vessel  stays  in  the  dock,  basin,  or  harbour,  and  must  not 
"  be  closed  until  such  vessel  has  passed  through  the  sea 
"  gates,  or  ftrom  the  harbour  on  her  way  to  the  channel." 
I  say,  considering  that  rule,  that  the  hatches  are  to  be 
closed  after  leaving.  As  a  seamen,  I  know  it  is  necessary 
to  close  the  hatches  as  soon  as  a  vessel  leaves  port.  As  a 
rule  it  would  not  be  safe  to  proceed  to  sea  without  doing 
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80 ;  it  would  depend  upon  the  weather.  As  a  rule  it  is 
rough  in  the  Bay  of  Biscay.  I  should  close  the  hatches 
going  into  the  Bay  of  Biscay.  I  consider  it  to  he  the  duty 
of  the  chief  officer,  mine,  and  the  carpenter's,  to  see  to  the 
closing  of  the  hatches,  and  the  ventilation  of  the  cargo. 
The  vessel  left  Cardiff  on  the  Sunday,  and  it  continued 
foggy  until  the  Monday  afternoon.  It  requires  constant 
supervision  on  the  part  of  the  master  in  a  fog  in  the  Eng- 
lisn  Channel.  The  naked  light  was  in  the  store  room.  I 
consider  the  rules  specially  made  to  provide  against  fire. 
In  my  opinion  it  would  require  a  "  Davy  "  lamp  to  provide 
against  an  explosion.  Sailors  could  not  be  got  to  use  a  Dhyj 
lamp  ;  they  will  h&rdly  use  lamps.  We  have  fires  in  the 
forecastle.  I  don't  see  why  the^  should  not  be  as  dangerous 
as  lamps  and  candles.  At  the  time  the  vessel  blew  up  I  had 
no  reason  to  believe  there  was  any  escape  of  gas  in  the 
vessel.  I  was  not  aware  that  Cardiff  coals  had  any  special 
liability  to  emit  gas.  After  the  explosion  happened  the 
captain  did  everything  possible  to  save  the  vessel.  After 
the  explosion  I  saw  partly  the  nature  of  the  ix^ury  done  to 
the  hull  of  the  vessel,  llie  hull  was  specially  damaged  in 
the  forepart,  near  the  stem  in  the  port  bow.  I  saw  several 
rivet  holes  in  the  side  of  the  ship. 

Re-examined  by  Mr,  Saxellye. 

The  forepeak  is  separate  from  the  hold  by  being  divided 
from  it  by  a  water-tight  iron  bulkhead. 

(By  Mr,  Barley.)  There  was  a  sluice-valve  in  the  fore- 
peak.  I  don't  know  whether  it  was  dosed ;  as  a  rale  it  is 
open.  I  know  there  is  something  to  let  the  water  out.  I 
know  of  no  means  by  which  the  gas  could  get  into  the 
forepeak.  I  believe  the  bulkhead  to  be  perfectly  water- 
tight. 

{By  Mr,  Wrangham.)  I  do  not  know  of  any  orders  having 
been  given  to  take  special  precautions  on  account  of  this 
cargo  of  coals  on  this  voyage. 

(%y  Captain  White,)  I  hold  a  second  mate's  certificate 
of  competency  since  13th  August  1872.  The  crew  of  the 
ship  consisted  of  a  master,  three  mates,  carpenter,  boat- 
swain, lamp  trnnmer,  three  engineers,  seven  firemen, 
steward,  mess-room  steward,  donkey-man,  cook,  and 
eight  seamen.  When  we  took  coals  in  at  Car\]iff  he, 
the  captain,  was  mostlv  on  board  superintending  the 
loading  of  the  ship.  Tne  coals  were  put  on  board  by  a 
spout.  It  took  from  the  Wednesday  afternoon  to  the 
Saturday  morning  to  put  the  coals  in.  There  were  stop- 
pages, of  course.  The  coal  that  was  in  the  forehold  was, 
I  believe,  not  put  in  at  one  time.  I  should  think  there 
would  be  from  150  to  200  tons  of  coal  in  the  forehold. 
There  was  a  space  of  8  or  9  feet  between  the  top  of  the 
coal  and  the  deck  in  the  forehold.  You  could  walk 
along  the  top  comfortably.  Besides  trying  to  get  the  sail 
over  the  bows,  three  or  four  of  the  hatches  of  the  main 
hold  were  lifted,  and  we  started  to  throw  coals  over  the 
side  of  the  ship  to  lighten  her.  When  we  found  it  was  no 
good,  the  main  hatches  were  battened  down  again.  I  never 
noticed  any  damage  to  the  partition  between  the  forehold 
No.  1  and  No.  2.  If  that  partition  had  been  In  good  order 
I  do  not  think  it  would  have  saved  the  ship.  I  know  of 
no  ventilation  pipes  down  into  the  hold.  I  saved  part  o  f 
my  dotbes  and  sextant.  The  reason  why  I  said  you  could 
not  get  a  sailor  tb  use  a  Davy  lamp  is  because  they  are  too 
careless.  If  there  were  two  lamps,  and  one  not  a  Davy 
lamp,  they  v/ould  take  the  first  that  came  to  hand. 

{By  Mr,  Barley,)  Even  if  their  lives  were  dependent 
upon  the  use  of  a  Davy  lamp,  and  they  were  told  so,  it 
would  be  a  question  whether  they  would  use  it. 

{By  Captain  White,)  The  hatches  had  been  closed  since 
Sunday  forenoon  to  the  time  of  the  explosion. 

{By  Mr.  Barley,)  My  captain  was  most  certainly  a  sober 
captain,  a  very  sober  one.  Th^  opened  and  closed  the 
sluice  valves  from  the  deck.  The  carpenter  looks  after 
them.    As  a  rule  I  believe  they  open  by  a  screw. 

(By  Captain  White.)  The  main  hold  was  full  of  coal, 
and  in  the  after  hold  the  lower  part  was  full,  and  between 
decks  there  were  bunker  coals. 

'  Thomas  Booth. 

Taken  on  oath  before 

Walter  Wbanqham. 


William  Vickbry,  of  No.  46,  Blackfriargate,  Hull, 
Seaman  (A.B.)  I  was  boatswain  on  board  the  ^^Zeno." 
I  have  been  to  sea  between  19  and  20  years.  The  **  Zeno  " 
was  a  screw  steamer,  brig  rigged.  She  had  29  hands,  all 
told.  I  ioined  her  last  November  as  able  seaman.  I  was 
appointed  boatswain  late  in  December  last.  My  duty  was 
to  forward  the  officers'  orders  in  carrying  on  ship's  duty  in 
general.  I  had  no  night  watch  on  the  "  Zeno."  In  the 
early  part  of  May  we  were  in  Penarth  Dock,  Cardiff, 
taking  in  a  cargo  of  coals.     I  believe  they  were  steam 


coals.  We  took  in,  I  believe,  2,000  tons,  includii^  bunker 
coals.  We  commenced  loading  on  the  Wednesday.  We 
were  bound  for  Port  Said,  I  believe.  The  loading  was  com- 
pleted late  on  Friday  night  or  early  on  Saturday  morning. 
I  cannot  say  how  the  c«ds  were  put  in.  We  had  to  shift 
the  ship  very  often  to  let  the  spout  come  into  different 
holds.  I  beueve  No.  2  hold  was  completely  filled  first,  but 
I  cannot  say  it  was  all  filled  at  one  teeming.  I  expect  it 
was  fiilled  nrst,  because  it  is  most  in  the  centre  of  the  ship, 
and  we  can  trim  the  other  holds  afterwards  better.  I 
think  No.  3  hold  was  next  filled,  but  I  cannot  say  for 
certain.  No.  2  hold  was  filled  completely.  No  3,  to  the 
best  of  my  knowledge,  was  filled.  No.  1  was  partly  full; 
in  the  after  part  of  No.  1  there  was  not  much  space ;  the 
top  of  the  coals  slanted  down,  and  at  the  hatchway  I 
should  think  there  was  a  space  of  5  feet  firom  the  top 
of  the  coals  to  the  combings.  I  should  think  close  to 
the  bulkhead  there  was  a  clear  space  of  12  feet,  the  entire 
depth  of  the  hold  being  16  feet.  We  hauled  out  of 
dock  on  Saturday  at  5  p.m. ;  there  was  a  dense  fog.  We 
drew  up  in  the  Penarth  Roads.  On  Sunday  momiiig 
we  got  out  to  sea.  We  sometimes  went  '^dead  slow." 
It  was  Monday  noon  before  fog  deared.  I  know  we 
stopped  to  take  soundings  once.  I  was  present.  After 
fog  cleared  off  she  was  put  on  full  speed.  We  were  also 
under  sail.  The  wind  was  easterly.  The  vessel  was 
divided  into  compartments.  I  don't  know  that  there  was 
any  ventilation  to  the  cargo,  except  that  leading  to  the 
bunker  holes.  There  were  iron  ventilators  formed  to 
catch  the  wind,  a  kind  of  a  cowl  made  to  shift  according 
to'the  wind.  There  were  four  altogether,  for  the  purpose 
of  ventilating  the  stoke-hole.  The  carpenter  has  charge 
of  the  sluice  valves.  I  know  of  no  other  ventilation  than 
that  I  have  spoken  of,  excepting  the  hatches.  After  leav- 
ing the  dock  I  believe  the  hatches  of  No.  2  were  battened 
down.  No.  1  was  battened  down  at  6  on  Sundav  morn- 
ing. No.  3  was  battened  down  after  leaving  tne  dock. 
They  were  opened  on  Monday  morning.  It  was  no  part  of 
my  duty  to  attend  to  these  hatches.  "  I  have  seen  the  book 
of  rules  provided  by  Messrs.  Wilson.  I  have  never  read 
them.  Without  being  a  printed  rule  it  is  a  general  rule 
not  to  allow  naked  lignts  to  be  used  in  the  hold. 

{By  Mr.  Barley).    On  this  particular  occasion  I  kneW  of 
no  verbal  orders  having  been  given  to  be  cautious. 

Examination    continued. — All  went  well  till  Tnesday 
morning  at  9,  or  little  before.  I  was  in  the  paint  locker  in 
the  fore  part  of  the  ship,  over  the  forepeak.     On  going 
there  I  heard  Arthur  Bennington,  seaman,  ask  the  lamp- 
trimmer,  John  Andean,  for  some  waste.     Andean  is  now 
on  a  voyage  in  the  **  Winestead  "  to  Cronstadt.     Andean 
answered  it  is  in  the  forepeak.     I  afterwards  saw  Benning- 
ton with  a  lamp,  a  common  spirit  lamp,  a  naked  lamp,  in 
his  hand  going  into  the  forepeak.    That  is  such  a  lamp  as 
is  used  generally  in  forecastles  and  engine-rooms  for  trim- 
mers.    Knowing  the  rule  that  a  naked  lamp  should  not  be 
used,  I  did  not  remonstrate  with    Bennington   for  this 
reason,  I  knew  he  was  not  going  into  the  cargo  hold,  and 
of  course  I  thought  there  was  no  danger  attached  to  it.    I 
had  not  previously  to  this  time  smelled  any  escape  of 
gas  and  had   no  notion   that   there  was   any  gas  about 
the  vessel  that  was  likely  to  explode.     I  saw  Bennington 
at    that  time    take    up   the  trap-hatch ;    he  got    down 
himself  and  was  standing  on  some  gear  that  was  on  the 
first  platform  of  the  forepeak,  only  his  head  was  above 
the  man-hole  then ;  he  then  took  the  lamp  in  his  hand,  and 
had  to  stoop.     As  soon  as  he  brought  the  lamp  over  the 
hole  I  saw  aflame  and  felt  a  shock.     I  was  from  6  to  8 feet 
at  that  time  from  the  man-hole.  I  was  slightly  burnt  on  the 
left  side  of  the  back  of  my  head.    I  am  now  quite  recovered. 
I  never  was  taken  to  the  hospital.     Immediately  after  the 
explosion,  when  I  was  in  the  paint  locker  and  lamp  room, 
I  felt  myself  partly  buried ;  the  fixtures  in  the  forecastle 
were  all  blown  in  confusion.     I  tried  to  get  on  deck,  but 
was  a  few  minutes  in  doing  so  in  consequence  of  the  smoke 
and  the  things  being  thrown  on  me  and  the  passage 
obstructed.    I  got  on  deck  eventually.    I  thought  that 
Bennington  was  still  in  the  forepeak,  and  told  Mr.  Taylor, 
the  chief  officer.     I  saw  Bennington  shortly  after  on  deck 
aft ;  he  appeared  to  be  much  burnt.  The  master  was  on  the 
bridge  issuing  orders.   The  chief  mate  was  forward  looking 
after  things.  We  heard  a  noise,  and  chief  mate  said  "  Is  that 
water  rushing  in."    Orders  were  given,  I  believe  from  the 
captain,  to  take  off  the  hatches  from  No.  2  hold ;  they  were 
taken  off;  I  assisted  to  take  them  off.  I  heard  orders  given, 
I  expect  from  the  captain,  that  we  were  to  throw  coals 
overboard,  and  some  were  thrown  over.     I  went  into  the 
forehold  with  the  chief  mate'and  the  carpenter.  I  found  that 
the  fore-bulkhead  was  blown  into  the  forehold  more  from 
the  port  side ;  the  greater  part  of  it  was  blown  down.  Part 
of  the  plates  were  started  from  the  port  side ;  a  midship 
stanchion  8i^)porting  the  foredeck  was  down.  I  saw  a 
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quantity  of  rivet  holes.  We  attempted  to  fill  the  rivet  holes 
up  hy  putting  in  wooden  plugs.  We  remained  doing  this 
until  we  were  driven  out  by  the  water  rising  on  us.  I  did 
not  see  any  plates  blown  clean  away.  No.  1  hatch  was 
covered  by  five  iron  hatches  at  the  time  of  this  explosion ; 
thev  were  battened  down.  The  explosion  blew  the  whole 
of  tnem  o£P  the  hatchway ;  I  saw  one  of  them  on  deck,  but 
no  more.  The  fore  staysail  and  fore  topsail  were  both  set 
at  that  time,  and  both  were  torn ;  a  derrick  boom,  five  feet 
above  tiie  hatchway^  was  broken  in  two.  The  hatches  had 
been  covered  with  tarpaulin.  I  saw  one  of  the  tansaulins 
lodged  by  the  explosion  on  the  fore  topmast  stay ;  that  was 
fi^m  30  to  40  feet  from  the  deck.  I  saw  the  chief  mate 
and  some  hands  trying  to  lower  a  sail  over  the  port  bow. 
I  did  not  assist.  I  imagine  it  was  to  try  and  stop  the  water 
rushing  into  the  vessel.  The  captain  was  on  deck  at- 
tending to  his  duties  all  Uiis  time.  There  were  no  deck 
pumps  going  at  that  time ;  everything  that  I  can  judge  of 
was  taken  to  keep  the  vessel  afloat  when  we  found  the  ship, 
notwithstanding  our  exertions,  was  fast  sinking.  I  heard 
an  order  passed  to  get  to  the  boats.  We  all  went  to  the 
boats ;  some  to  one  boat  some  to  another.  After  getting 
into  the  boats  we  were  ultimately  taken  on  boi^  the 
"  Brighton."  The  "  Zeno  "  sunk  25  to  30  minutes  after 
we  left  her;  she  sank  in  about  an  hour  after  the  accident 
happened.  We  had  general  signal  lamps,  cargo  lamps^  glass 
lamps  with  vent  holes  at  the  top.  Inloading  at  Cardiff,  in 
trimming  the  ship,  candles  were  used ;  the  trimmers 
demanded  them.  The  trimmers  do  not  belong  to  the  ship. 
No  remonstrance  was  made  to  the  trimmers  using  candles. 

Taken  upon  oath  before  W.  Vickkry. 

Walter  Wrangham. 

The  Court  here  adjourned  to  the  12th  June  1873. 


12th  June  1873. 

William  Vickery  recalled. 

Cross-examined  by  Mr.  Hbarfield. 
I  have  been  in  several  steam  slups.     I  have  no  complaint 
to  make  against  this  vessel,     f  never  was  in  a  better 
found  vessel.    I  have  not  the  least  complaint  to  make 
against  the  master.     I  have  been  before  on  board  coal- 
laden   vessels,  with  Welsh  coals.    In   those  cases   it  is 
the  rule  to  keep  the  hatches  open  while  in  port.    I  have 
known  ships  go  to  sea    with  hatches  off,  and  I  have 
known   cases  where  you  could  not  proceed  to  sea  with 
hatches  off.    Tlie  hatches  were  battened  down  the  fore];^old 
on  the  Sunday  morning,  and  continued  so  till  the  explo- 
sion.    It  frequently  happens  that  vesseb  laden  with  Welsh 
coalB   must  have  their  holds  battened  up  a  longer  time 
owing  to  the  weather.     I  am  not  aware  that  the  weather 
has  any  particular  ed9?ect  upon  Welsh  coals  in  respect  of 
their  emitting  gas.     I  am  not  aware  that  foggy  weather 
makes  any  difference  to  them.    This  steamer  Imd  a  half 
deck.     The  ventDators  into  the  stoke  hole  passed  though 
the  half  deck ;  they  are  large  iron  pipes,  3  feet  in  diameter, 
perhaps  less.    They  might  be  2  feet  in  diameter;  they 
had' bell  mouths.   I  am  not  certain  there  was  any  means  of 
ventilation  from  these  pipes  to  the  half  deck.    There  is  a 
slide  in  two  of  them  in  the  between  decks.    There  were 
also  bunker  holes  besides  these.     In  fine  weather  these 
holes  are  generally  kept  open.     I  believe  some  were  open 
during  the  two  days  tne  vessel  was  at  sea.    I  do  not  think 
the  bulkhead  could  be  made  so  tight  as  to  prevent  gas 
gettiDf^  through ;  I  think  the  working  of  the  ship  woidd 
make  some  outlet  for  the  gas  to  escape  through.    1  should 
think  water  would  also  drain  through  them ;  that  is,  a  little 
hole  might  let  through  a  great  deal  of  gas  and  very  little 
water.     I  went  into  the  forehold  after  the  accident.     I 
observed  the  but  straps ;  the  rivets  were  out  of  them ;  the 
water  was  pouring  through.    When  I  got  down  below  the 
water  had  got  up  to  the  top  of  the  coals  in  the  fore  part. 
I  went  below  about  10  minutes  at  most  after  the  explosion. 
I>ariiig  that  10  minutes  a  large  quantity  of  water  had  got 
into  the  vessel.    I  could  not  see  the  whole  quantity  of 
water  coming  into  the  vessel;   I  saw  it  pouring  in  at 
different  pla^.     From  what  I  saw  I  should  think  she  was 
damaged  below  principally.    I  saw  some  of  the  rivets  clean 
out  from  the  but  straps.    It  would  follow  from  that,  that 
the  plates  must  have  been  bulged  out  at  the  junctions. 
The  forepeak  and  the  No.  1  hold  had  iron  decks  formed  of 
iron  plates  on  angle  iron  formed  in  the  usual  way,  therefore 
I  should  think  tmit  the  decks  would  be  of  the  same  strength 
as  the  sides ;  at  all  events  the  deck  would  be  very  strong. 
I  did  not  examine  whether  the  aft  bulkhead  of  No.  1  hold 
was  damaged.     Now,  judging  from  what  took  place  after 
the  explosion,  and  considering  the  time  we  had  to  do. it  in, 
1  think  that  everything  was  done  that  could  be  done  to 


save  the  ship.  I  have  the  charge  of  the  forepeak.  I  was 
last  in  the  forepeak  before  the  time  of  the  explosion  on 
the  Monday  forenoon.  I  had  a  light  with  me  then.  I  did 
not  observe  then  any  particular  smell  of  gas. 

Re-examined  by  Mr.  Saxellye. 

The  half  deck  had  coals  in  it.  The  slides  in  the  venti- 
lators I  have  spoken  of  could  be  opened.  I  cannot  say 
whether  they  were  or  were  not  open. 

{By  Mr.  Darley.)  The  holes  in  the  ventilators  were  closed 
with  slides,  about  2  feet  broad  and  more  than  2  feet  in 
height. 

(By  Captain  White.)  I  suppose  I  have  been  six  or  seven 
years  in  the  coal  trade.  From  leaving  Cardiff  to  the 
morning  of  the  13th  we  had  thick  weather  and  a  rolling 
but  not  a  broken  sea.  The  hatches  were  off  No.  3  hold. 
I  don't  know  of  any  reason  why  the  hatches  of  No.  1  hold 
should  not  have  been  taken  off  from  the  Sunday  morning 
at  6  o'clock  to  the  time  of  the  casualty.  On  the  morning 
of  the  13th  at  that  time  I  should  think  the  ship  was  going 
between  eight  and  nine  knots  an  hour.  When  we  left 
Cardiff  I  should  think  that  the  freeboard  of  the  ship  was 
about  4  feet.  The  ship  had  not  a  great  deal  of  sheer.  I 
should  call  it  a  moderate  sheer.  I  consider  the  cause  of  the 
explosion  was  a  man  going  into  the  forepeak  with  a  naked 
light.  I  cannot  say  that  tne  rush  of  gas  would  be  into  the 
forepeak.  The  top-gallant  forecastle  deck  was  started. 
When  the  hatch  was  taken  off  the  fore  peak  by  Bennington 
I  did  not  smell  any  gas.  I  should  think  that  the  reason  the 
master  ordered  the  hatches  to  be  taken  off  the  second  hold 
was  to  let  the  gas  escape  out  of  that  hold. 

{By  Mr  Darley.)  The  master  did  not  explain  to  me  who 
he  ordered  the  Iwtches  of  No.  2  hold  to  be  taken  off. 

{By  Captain  White.)  I  did  not  at  anytime  before  the 
explosion  during  the  voyage  hear  any  orders  given  that 
the  hatches  were  to  be  taken  off.  I  should  think  that  the 
reason  they  did  not  get  the  sail  over  the  bows  was  because 
they  could  not  get  weights  to  sink  it  in  so  short  a  time. 
The  rivet  holes  I  saw  open  were  in  the  but  straps  in  the 
forehold.  When  the  plugs  were  put  in  they  filled  the  holes 
partially.  I  should  think  it  was  between  30  and  40 
minutes  from  the  time  of  the  explosion  before  we  left  the 
ship. 

{By  Mr,  Wrangham.)  When  we  went  to  the  boats,  it 
was  all  hurry,  but  there  was  no  confusion. 

William  Vickkry. 
The  above  deposition  was  taken  upon  oath  before 

Waltkb  Wrangham. 

Jamks  Alkxandkr  Kidd.     I  live  at  No.  3^  Fawcett's 
Terrace,   Hessle    Road,   Hull,   Marine  Engineer.     I  was 
chief  engineer  on  board  the  "  Zeno  **  in  the  month  of  May 
last.     I  hold  a  filrst-class  certificate   for  competency  as 
marine    engineer.      The  "  Zeno "  hailed  from   Hull.    I 
joined  the  "Zeno"  at  London  in  July  last.    When  we 
left  Cardiff  on  Satiurday  afternoon.  May  10th,  we  came  to 
anchor,  and  banked  fires.     I  know  that  all  coals  coining 
from  that  quarter  are  of  a  most  gaseous  character,  but  not 
to  the  extent  there  proved  to  be.     We  sailed  on  Sunday 
morning,   and  all  went  well  until  the  Tuesday  morning 
at  9.     I  had  lUst  left  the  breakfast  table.     I  had  got  to 
my  cabin,  ana  felt  a  shock.     My  cabin  is  just  over  the 
engine,  abaft.    I  listened  for  a  moment,  but  hearing  the 
regular  beat  of  the  engine,  I  came  leisurely  out,  and  saw 
some  of  the  men  running,  who  told  me  it  was  an  explosion. 
I  immediately  went  below  to  the  second  engineer  in  the 
engine-room  to  tell  him  the  cause  of  the  shock,  and  to  tell 
him  to  stick  to  his  post  while  I  went  and  communicated 
with  the  captain.     I  went  to  the  captain  and  spoke  to  him 
under  the  bridge,  where  he  was  issuing  orders.    The  cap- 
tain ordered  all  pumps  to  be  put  on.     I  mean  the  steam 
pumps.    The  captain  had  ordered  at  the  moment  of  the 
catastrophe  almost,  by  telegraph,  that  the  engines  should 
be  easea.    That  was  "before  I  went  on  deck.     When  I  re- 
turned from  the  captain,  according  to  his  orders  I  stopped 
the  engines.    I  ordered  the  doors,  smoke-box,  and  fire- 
doors  to  be  opened,  jand  blew  off  steam,  and  got  all  the 
men  on  deck.    I  was  the  last  to  leave  the  engine-room. 
I  told  the  captain  I  would  remain  in  the  engine-room  till 
he  called  me,  and  begged  of  him  if  he  had  to  go  not  to 
leave  me.    There  was  no  water  coming  into  the  engine- 
room  before  I  left.    We  had  sluice  valves  on  board  the 
ship.    All  the  valves  were  closed.    It  is  the  rule  to  keep 
them  closed.    We  never  use  them.    I  have  another  means 
of  drawing  the  water  off  ftom  the  holds  by  means  of  pipes. 
The  sluice  valves  were  under  the  control  of  the  carpenter. 
He  would  not  open  them  without  my  orders.    I  am  sure 
they  are  all  water-tight.    I  have  been  seven  voyages  in  that 
ship  carrying  wheat,  and  we  never  damaged  a  grain.     I 
left  the  engine-room  when  it  was  determined  to  leave  the 
ship.    The  captain,  ehief  officer,  and  myself  were  the  last 
to  leave  the  ship.     I  had  marsly  looked  down  into  the  hold. 
I  saw  the  water  coming  in.    The  captain  wisl^.me  to^ 
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remain  at  the  engines.  I  saw  Benninfrton ;  be  was  much 
burnt.  Three  others  were  burnt.  They  were  all  well 
attended  to.  It  is  a  general  rule  at  sea  no  naked  lights 
are  to  be  used.  I  never  saw  the  rules  of  Messrs.  Wilson 
on  board  the  "Zeno."  Closed  lamps  and  open  lamps 
were  used  on  board  this  ship.  We  had  common  spirit 
lamps.  The  use  of  a  naked  light  on  board  a  ship  depends 
upon  the  kind  of  cargo  we  have.  With  some  cargos, 
if  a  common  seaman  saw  a  naked  light  he  would  siag 
out  himself.  We  left  the  ship  40  minutes  after  the  acci- 
dent. From  the  time  of  the  occurrence  to  the  ship  going 
down  was  50  minutes. 

(By  Mr,  Barley.)  We  had  hand  pumps  to  every  com- 
partment, and  all  were  shipped  when  they  underwent 
survey  by  the  Board  of  IVade.  Two  bilge  pumps  attached 
to  the  engine-room,  communicating  with  every  part  of  the 
room,  worked  by  steam.  We  had  a  bilge  injection  we  did 
not  use.    The  engine-room  was  dry. 

Re-examined  by  Mr.  Heabfield. 

I  have  no  complaint  to  make  against  the  ship  or  the 
master.  I  am  sure  he  did  everything  to  save  the  ship. 
From  habit  I  have  got  somewhat  accustomed  to  coals.  I 
can  pretty  well  tell  their  quality,  but  may  still  be  deceived. 
I  saw  the  coals  put  on  board  the  *'  Zeno.  '  I  had  no  reason 
specially  to  believe  that  these  coals  were  of  an  especially 
gaseous  nature.  I  have  before  been  on  board  a  ship  laden 
with  coals  at  Penarth  Dock,  I  think  from  the  same  drop. 
I  have  on  such  occasion  laid  in  Penarth  Roads  when  it  has 
been  blowing  a  gale  of  wind  for  more  than  three  days  with 
the  hatches  on.  When  we  get  to  sea  it  is  sometimes  necessary 
to  keep  the  hatches  on  for  more  than  a  week  together. 
This  ship  was  ventilated  as  vessels  are  usually  ventilated, 
and  better  than  a  good  many  I  have  been  in.  When  the 
ship  first  began  to  make  water,  if  the  sluice-valves  had 
been  open,  I  could  have  told  by  the  manner  in  which  my 

Sumps  threw  the  water  out ;  the  ship  being  down  bv  the 
ead  the  water  ran  down  that  way.  Engine  was  200-norse 
power  registered.  At  the  time  the  ship  went  down  the 
engine  was  stopped.     She  was  a  strong  and  good  ship. 

{By  Mr,  Wrangham.)  I  have  never  known  anything 
of  the  rules  of  Messrs.  Wilson ;  there  was  not  a  copy  in 
my  cabin.  The  strictness  as  to  lights  depends  upon  what 
cargo  we  are  carrying.  With  some  cargoes  common  sense 
will  tell  a  man  not  to  use  a  naked  light.  The  men  them- 
selves often  call  out,  **No  naked  lights  there."  I  am 
inclined  to  the  opinion  of  the  second  mate  that  a  Davy 
lamp  would  be  of  no  use.  If  I  had  been  captain  of  the 
ship  I  should  have  had  the  hatches  down  on  the  Sunday 
and  Monday;  the  weather  was  such  I  should  not  have  had 
the  hatches  ofp  the  forehold.  I  mean  that  as  regards  the 
cargo  the  ship  was  better  ventilated  than  many  ships  I  have 
been  in.  The  hatch  being  off.  No.  3  hold  ventilated  the 
whole  of  the  after  part  of  the  ship.  That  was  the  only 
means  of  ventilating  the  hold  where  the  cargo  was ;  I  mean 
by  taking  the  hatch  off.  The  forehold  was  not  ventilated. 
(By  Captain  White.)  The  ship  drew  on  leaving  Cardiff 
15  ft.  16  in.  forward  and  18  ft.  8  in.  aft.  The  ship  had 
about  4  feet  freeboard.  If  I  had  seen  a  man  going  into 
the  forepeak  with  a  naked  light,  as  my  business  does  not 
lay  in  that  part  of  the  ship,  I  hardly  know  what  I  should 
have  done.  If  this  accident  had  not  happened  and  a  man 
had  been  going  down  into  the  forepeak  with  a  naked  light 
I  should  not  have  thought  that  there  was  any  danger,  as  so 
short  a  time  had  elapsed.  The  coal  was  dropped  into  the 
ship  from  a  spout ;  the  ship  had  to  be  shifted  several  times. 
I  know  they  put  in  the  coals  very  leisurely  by  driblets. 
The  captain  was  at  the  ship  when  the  coals  were  shipped ; 
he  was  superintending  generally.  The  Board  of  Irade 
survey  was  made  of  the  "  Zeno;"  I  cannot  say  when.  It 
was  in  Hull,  and  since  last  July.  At  the  time  of  the 
casualty  we  were  averaging  about  eight  knots.  The  coaJ  I 
used  for  my  fires  was  the  same  coal  as  the  cargo.  The 
coals  were  of  good  steaming  quality.  I  did  not  observe  it 
was  gaseous ;  it  was  a  hard,  brittle  Cardiff  coal ;  it  breaks 
all  to  pieces  if  hit  by  the  hammer ;  it  has  the  reputation  of 
being  of  very  gaseous  quality.  I  have  pipes  connected 
with  every  part  of  the  ship  connected  with  my  steam- 
pump.  I  did  try  to  pump  the  water  out  of  the  forehold, 
out  it  did  not  draw  freely  on  account  of  the  head  of  the 
ship  being  down.  The  pumps  were  in  excellent  order; 
they  did  not  pump  as  much  water  as  I  expected,  owing,  I 
expect,  to  the  inclination  of  the  ship.  The  rose  of  the 
pipe  must  have  been  covered.    The  pump  was  put  on. 

{By  Mr,  fVranyham.)  The  agent  for  tne  ship  at  Cardiff, 
Mr.  Bovey,  never  gave  me  any  caution  relative  to  the  coals, 
or  stated  that  they  were  green  coals.  He  never  said  a  word 
to  me  about  them. 

J.  A.  KiDD. 

The  above  deposition  was  taken  upon  oath  before 

Walter  Wranoham. 


Police  Court,  Idth  June  1873. 
Jambs  Alexander  Kidd  recalled. 

(By  Captain  White,)  I  had  charge  of  the  pump  leading 
into  the  forehold  from  the  engine-room.  I  had  not  seen 
the  rose  for  a  n^onth  or  two ;  it  would  be  two  months  prior 
to  the  accident.  I  am  sure  the  pipe  was  clear,  because  I 
pump  her  out  regularly  every  hatch.  It  is  possible  the 
pipe  may  have  got  damaged  in  the  explosion.  I  should 
think  it  would  be  liable  to  be  so.  The  rose  was  right 
down  by  the  side  of  the  kelson,  right  against  thebulkhoui. 
I  was  pumping  from  the  forehold.  I  don't  think  the  coals 
had  choked  it  up.  It  would  have  taken  two  or  three 
minutes  to  have  lifted  the  sluice  valve.  The  ship  sank 
before  the  water  could  have  run  aft  even  if  the  sluice- 
valves  had  been  lifted.  The  sluice-valves  were  about  four 
inches  square.   It  is  impossible  to  save  the  ship  by  pumping. 

J.  A.  Kidd. 

Taken  upon  oath  before 

Walter  Wrangham. 

George  Edward  Coultas,  of  No.  4,Brigham  TeRaoe, 
New  Adelaide  Street,  Hull,  ship's  carpenter.  I  was  carpen- 
ter on  board  the  *'  Zeno."  I  joined  her  on  the  9th  day  of 
October  1871,  immediately  after  she  was  launched,  and 
have  been  in  her  ever  since.  She  was  a  first-class  ship,  and 
well  found  in  everv  respect.  We  took  in  a  cargo  of  coals 
at  Cardiff  in  May  last.  No.  2  hold  was  filled  up  first,  then 
No.  3  hold  was  partly  filled,  and  then  No.  4  hold  was 
partly  filled,  then  the  forehold  No.  1  was  partly  filled  (she 
nad  no  more  put  into  No.  1).  After  that  No.  3  was  filled 
up  as  much  as  required,  and  then  No.  4  was  filled  up,  that 
completed  her  lading.  We  began  on  Wednesday  and 
finished,  on  Saturday  morning.  After  we  got  under  weigh 
and  left  the  roads  the  hatches  of  No.  1  and  No.  4  were  off ; 
that  was  on  Simday  morning  between  3  and  4  o'clock. 
No.  1  hatch  was  battened  down  between  7  and  8  on  Sun- 
day morning.  No.  4  hatch  was  battened  down  just  before 
dinner  on  Sunday  morning.  There  was  a  nice  breeze,  and 
a  bit  of  splash  on.  When  all  the  hatches  were  battened 
down  we  had  no  ventilation  in  the  holds.  Nos.  2  and  3 
hatches  were  battened  down  on  the  Saturday  night  after 
leaving  the  dock.'  I  asked  of  the  mate  if  there  was  anything 
more  to  go  down,  and  he  Vid  **  No."  It  was  then  my  duty 
to  batten  them  down,  and  I  did  so.  No.  3  hatch  remained 
battened  down  till  8  o'clock  on  Monday  morning,  the  12th 
of  May.  By  the  captain's  direction  I  took  two  hatches  off 
No.  3.  It  was  done  for  the  purpose  of  giving  ventilation, 
and  likewise  of  giving  light  to  the  trimmers.  Those 
hatches  remained  off  until  the  ship  went  down.  On  the 
Tuesday  morning  I  received  orders  at  8  o'clock  from  the 
mate  to  take  one  or  two  hatches  off  all  the  other  hatchways. 
After  they  had  finished  washing  decks  down  the  accident 
happenea  before  I  could  carry  out  the  order.  I  saw  one  of 
the  trimmers  go  down  one  of  the  bunker  holes  on  the  poop 
deck  on  the  Sunday  night.  He  had  a  light  with  him.  It 
was  a  common  spirit  lamp.  I  was  never  furnished  with  a 
copy  of  the  rules  fumisned  by  Messrs.  Wilson.  I  have 
seen  them  laid  in  the  mate's  berth.  I  have  never  read 
them  or  heard  them  reBid.  The  rules  are  not  read  on  board 
the  ship  by  the  captain  or  chief  officer.  I  am  not  aware  of 
a  rule  that  no  nak^  lights  are  to  be  allowed  in  the  hold  for 
any  puVpose.  I  have  been  six  or  seven  years  to  sea.  I  am  not 
not  aware  of  any  rule  on  board  ships  as  to  the  use  of  naked 
lights.  I  did  not  think  it  necessary  to  warn  the  trimmer 
when  he  went  down  the  bunker  hole.  The  bunker  holes 
have  lids,  and  are  watertight.  The  men  when  they  go 
below  in  the  bunkers  light  their  lamps  between  decks  by 
striking  a  match.  They  generally  leave  their  lamps  below. 
They  blow  them  out.  On  the  Tuesday  morning  at  9  o'dock 
I  was  seated ;  I  had  finished  my  breakfiMt.  I  was  seated 
in  my  berth  in  the  forecastle.  I  saw  Bennington  come 
past.  He  was  perfectly  sober.  He  came  on  board  at 
Cardiff  in  a  boat  after  we  got  out  of  dock.  Sometime  after 
that  be  jumped  overboard.  When  Andean  told  Benningtcm 
he  could  get  some  waste  in  the  forepeak,  Benninffton 
asked  Andean  if  he  should  require  a  lamp,  and  he  told  him 
he  could  either  take  a  lamp  or  go  without  one,  as  he  him- 
self could  get  the  waste  without  a  lamp.  Bennington  took 
a  lamp,  a  common  spirit  lamp.  I  was  below,  near  the  lamp 
locker  then ;  when  I  got  there  he  had  got  the  tnp  hatch  oir, 
and  was  stood  below.  His  head  and  shoulder  were  above, 
out  of  the  hatchway.  The  hole  is  about  2  ft.  by  18  in. 
The  lamp  was  on  the  forecastle  deck.  He  was  drawing  the 
lamp  towards  him  when  I  got  up  to  him,  and  when  he  got 
the  lamp  to  the  hole  the  explosion  took  place  in  the  store 
room,  which  is  part  of  the  forepeak  divided  from  it  by  a 
temporary  platform.  To  get  down  into  the  forepeak  we 
have  bodily  to  lift  up  part  of  the  flooring  of  the  store  room. 
The  floor  is  all  loose.  I  was  about  3  feet  from  the  edge  of 
the  man-hole  at  tiie  time  of  the  explosion.    I  was  burnt  on 
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the  Tight  cheek  and  left  arm.    I  was  afterwarda  taken  to 
the  hospital  at  Liverpool,  and  renudned  there  four  days.    At 
the  time  of  the  accident  Bennington  dropped  down  below. 
Shortly  after  I  saw  him  on  the  deck ;  he  appeared  to  be  very 
much   burnt.     His  clothes  were  partly  singed.    He  could 
walk  and  was  conscious,  but  not  take  care  of  himself.     We 
had  sluice  valves  on  board  the  vessel.    They  were  under  my 
charge.    They  were  all  closed  at  the  time.    They  were 
closed  since  we  left  Cardiff.    As  a  rule  they  are  always 
closed.     After  the  accident  I  got  out  of  the  forecastle  as 
soon  as  possible  and  went  aft  to   the  main  deck.     The 
captain  gave  orders  to  get  the  two  quarter   boats  ready. 
I  went  aft  and  assisted  at  the  port  quarter  boat.     The 
captain  came  aft  and  ordered  me  to  go  forward  and  see 
what  amount  of  damage  was  done.    When  I  went  forward 
the  smoke  the  explosion  had  caused  had  cleared  away.    I 
went  down  into  the  forehold.     I  found  that  the  forepeak 
bulkhead  was  blown   down  into  the  forehold.     It  was 
blown  down  about  level  with  the  box  stringer.    The  box 
stringer  is  composed  of  several  plates  and  bars  of  angle  iron, 
about  18  inches  Iwoad,  and  it  runs  fore  and  aft  the  ship  on 
both  sides  of  the  ship,  and  the  one  on  each  side  of  the  ship 
is  made  fast  to  the  side  of  the  ship  for  the  purpose  of 
strengthening  her.    The  forebeam  was  blown  away  from 
the  port  side,  and  the  plates  started  from  the  stem.    One 
of  the  large  iron  stanchions  were  blown  down  from  the 
deck.     I  saw  some  rivet  holes.    Three  of  the  straps  from 
the  buts  of  the  plates  were  blown  dean  off.    The  rivets 
were  blown  out  of  some  of  the  plates,  and  the  plates  were 
started  on  the  stem.     There  had  been  five  iron  hatches 
on  No.  1  hatchway ;  four  of  them  had  been  entirely  blown 
away.      The  remaining  one    was  laid  on  the  deck.      I 
observed  the  topsail    and  forestaysail  were  split.      The 
derrick  boom  was  broken  in  two.    ^e  forecastle  deck  was 
started  up  two  or  three  inches.    One  of  the  beams  was 
bent  up.     I  reported  the  injuries  to  the  ship  to  the  captain 
He  oraered  ^'o.  2  to  be  unbattened,  and  the  coals  to  be 
thrown  out.     Six  or  seven  men  went  into  the  hold  for  that 
purpose.    I  went  to  the  forehold  and  befran  to  saw  off 
wooden  plugs,  and  the  boatswain   and  the  chief  mate  and 
another  man  or  two  who  were  in  the  forehold,  began  to 
fill  up  the  rivet  holes.    We  succeeded  in  filing  up  a  good 
many  of  them.    We  remained  there  a  quarter  of  an  hour 
until  the  water  drove  us  out.    It  was  coming  in  pretty  hst 
Coming  up  out  of  the  forehold  we  saw  some  men  bnnging 
a  saU  to  put  over  the  bow.    We  got  it  over.    It  was  not 
weighted.    It  had  very  little  effect  upon  the  vessel.    I  did 
not  take  the  draft  of  the  ship  on  leaving  Penarth.    I  suc- 
ceeded in  saving  part  of  my  clothes.    My  berth  was  the 
first  berth  on  the  starboard  side  of  the  forecastle.    Water 
was  at  that  time  in  the  forecastle  up  to  the  anchor  lid. 
Shortly  after  the  explosion  I  sounded  the   forehold  and 
found  8  or  9  feet  of  water.    I  did  not  sound  the  main 
hold  on  account  of  not  being  able  to  get  to  the  sounding 
pipe,  as   it  was  covered  with    coal.    Before  we  went  to 
the  boats  I  and  the  chief  mate  made  an  attempt  to  put  on 
the  hatches  of  No.  2  hold,  but  did  not  succeed.    We  re- 
mained on  board  after  the  explosion  took  place  30  or  40 
minutes.    We  were  obliged  to  leave  the  vessel  in  conse- 
quence of  her  rapidly  smking.     All  the  crew  got  in  the 
boats,  and  independent  of  the  injuries  some  of  them  had 
sustained,  none  of  them  were  drowned.    I  saw  the  vessel 
go  down.    That  was  about  an  hour  after  the  explosion. 
She  went  down  head  foremost  in  deep  water.    Tne  crew 
was  taken  to  Liverpool.    We  had  the  usual  signal-lamps, 
cargo-lamps,  and  several  spirit  lamps.    When  they  went 
into  the  hold,  to  the  best  of  my  knowledge,  they  used  cargo 
lamps  genendly,  either  at  sea  or  in  port.    In  loading  and 
unloading  it  is  usual  to  use  cargo  lamps.    Candles  were 
used  in  loading  with  these  coals.    I  do  not  know  why. 
Labourers  load  the  vessel.    It  was  the  case  in  this  instance. 
No  one  remonstrated  with  them  for  using  naked  lights.     I 
knew  the  coals  taken  on  board  were  called  steam  coals.     It 
was  never  intimated  to  me  or  in  my  presence  that  steam 
coals  were  dangerous  coals.     I  have  sailed  in  vessels  with 
coals  before^  but  not  Welsh  coals. 

Cross-examined  by  Mr.  Hbarfield. 

I  have  no  fault  to  find  either  with  the  ship  or  captain. 

Gborgb  E.  Coultas. 

llie  above  deposition  was  taken  upon  oath  before 

Walter  Wrangham. 


Police  Court,  13th  June  1873. 

GsoRGB  £.  CouLTAS  recalled. 

(By  Mr.  Wrangham.)  The  sounding  pipe  only  came  up 

to  the  between  decks ;  the  pipe  did  not  come  up  to  the 

upper  deck.    Theve  were  coals  in  the  between  decks  and 

over  the  top  of  the  sounding  pipe  which  was  covered  with 


a  brass  cap.  That  was  the  reason  I  could  not  sound.  It 
was  only  the  soundinff  of  the  mainhold  that  I  could  not 
ffet  at.  I  never  heard  that  steam  coal  was  dangerous.  I 
had  no  information  from  the  authorities  of  Cardiff  about 
keeping  the  hatches  off,  and  I  never  heard  of  the  dangerous 
nature  of  this  cargo.  I  know  as  a  fact  that  the  hatches 
were  open  all  the  time  until  we  got  out  of  the  sea  gate. 

(By  Captain  White.)  It  was  not  in  every  case  usual  to 
can^  coals  over  this  sounding  pipe.  On  taking  in  a 
previous  cargo  I  have  mentioned  to  the  mate,  Mr.  Taylor, 
that  I  cound  not  get  at  the  sounding  pipes  on  account  of 
the  cargo  being  over  them,  but  I  din  not  do  so  on  this 
occasion.  As  a  carpenter,  I  do  not  think  it  to  be  a  proper 
thing  for  a  ship  to  proceed  to  sea  with  the  sounding  pipe 
covered.  I  saw  the  hatch  put  on  No.  1  hatchway  on  Sun- 
day morning,  between  7  and  8  o'clock.  To  my  knowledge 
it  was  not  lifted  from  that  time  to  the  time  of  the  explosion. 
There  was  no  ventilation  into  No.  1  hold  at  all  during  that 
time.  I  suppose  the  mate's  reason  for  ordering  me  to  take 
the  hatches  off  on  Tuesdav  morning  was  for  ventilation. 
No.  I  hold  was  partly  filled  forward ;  the  top  of  the  coals 
would  be  12  feet  f^m  the  deck,  aft  about  5  or  6  feet. 
No.  2  hold  was  full,  No.  3  was  AiU,  and  No.  4  was  fuU. 
Over  No.  3  between  deck  we  had  about  20  tons.  We  had 
no  other  open  spaces  that  the  coal  could  be  put  in.  We 
could  have  carried  200  tons  of  coal  more  if  they  had  been 
put  in  the  sides  of  the  ship  in  the  between  decks.  And 
there  would  be  about  30  tons  of  coals  over  the  between 
decks  of  No.  4  hold.  These  coak  were  not  placed  in  the 
forehold  on  account  of  the  trim  of  the  ship.  I  know  all 
the  pumps  of  the  ship.  There  were  two  pumps  in  the 
forehold,  one  leading  to  the  deck  and  the  other  to  the 
engine  room,  they  both  drew  from  the  after  bulkhead, 
lliere  were  two  more  pumps  in  the  main  hold,  one  leading 
to  the  deck  and  the  other  to  the  engine-room ;  and  there 
were  two  more  in  the  after  hold,  one  leading  likewise  to  the 
deck  and  one  to  the  engine-room..  These  leading  to  the 
engine-room  were  steam  pumps.  We  had  not  a  portable 
pump  in  the  ship.  When  we  were  driven  out  of  we  hold 
oy  the  water  there  would  be  about  10  or  II  feet  of  water 
in  the  hold.  If  the  pomp  in  connexion  with  the  engine- 
room  was  on  it  ought  to  nave  thrown  water.  If  it  was  on 
I  cannot  account  for  its  not  throwing  water.  The  hand 
pump  was  never  put  on  to  the  forehold.  I  suppose  there 
was  not  sufficient  time  to  do  so,  every  man  bemg  other- 
wise employed  to  the  best  advantage.  It  was  mj  duty  to 
rig  the  pump,  and  I  was  othewise  engaged.  I  did  not  rig 
it  because  I  was  ordered  to  do  some&ing  else.  It  would 
have  taken  me  three  or  four  minutes  to  mtve  rigged  it.  I 
saw  the  rivets  drawn  out  of  the  side.  I  suppose  that  was 
done  by  the  force  of  the  shock.  If  the  rivets  were  good 
they  would  draw  and  not  break  off.  The  mate  ordered  me 
to  pmt  the  hatches  on  the  No.  2  hold.  I  suppose  he 
thought  there  was  a  chance  she  might  not  not  go  down, 
and  it  was  to  prevent  any  water  that  come  on  the  deck 
getting  into  the  hold ;  if  she  did  not  sink  we  might  have 
got  a  ton.  I  don't  think  if  the  sluice  valves  had  been 
opened  and  the  water  in  the  forehold  allowed  to  run  off 
into  the  engine-room,  and  the  pumps  put  on,  that  it  would 
have  done  any  good,  she  was  making  too  much  water. 
The  first  boat,  the  jollv  boat,  was  out  in  three  minutes. 
We  got  the  long  boat,  the  cutter,  out;  we  did  not  get  the 
life  boat  out.  I  was  not  present  all  the  time  when  they  got 
the  cutter  out.  I  remained  there  about  three  minutes. 
There  were  three  or  four  men  assisting  me. 

{By  Mr.  Darley.)  It  was  my  duty  to  examine  the  roses  of 
the  pumps  leading  to  the  engine-room,  and  the  deck  pumps. 
I  did  not  examine  them  on  this  occasion  previous  to  going 
to  sea.  They  are  protected  from  coal  underneath  the  limber 
boards.  I  had  examined  the  roses  about  10  or  11  days 
before  going  on  this  voyage.  I  found  them  then  in  good 
condition.  There  was  no  accumulation  there  likely  to 
choke  them.  I  saw  some  of  the  rivets  that  come  out. 
They  were  on  the  box  stringer.  'Iliey  were  drawn,  and  I 
infer  th^were  good  rivets.  I  consider  it  a  proof  of  good 
work.  The  but  straps  were  bent,  not  broken.  None  of 
them  split  across  that  I  noticed. 

(By  Mr.  Wrangham.)  There  would  have  only  been  three 
or  four  tons  of  coal  to  be  shifted  to  enable  me  to  sound 
down  the  sounding  pipe  of  the  main  hold.  I  cannot  teU 
how  long  it  would  have  taken  them  to  have  shifted  them. 
There  was  no  other  means  of  sounding.  I  could  not  have 
sounded  down  the  pumps. 

George  E.  Coultas. 

The  above  deposition  was  taken  upon  oath  before 

Walter  Wrangham. 

Arthur  William  Bennington,  of  No.  34,  Sutton 
Street,  parish  of  Holy  Trinity,  in  the  borough  of  Kinffston- 
upon-Hull,  able  seaman.  I  was  an  A.B.  seaman  on  Doard 
the^Zeno."  I  joined  between  the  1 2th  and  15th  of  last 
September.    The  vessel  was  at  Cardiff  in  May  last.    I  was 
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paid  off  oa  the  8th  May.    I  signed  a^n  on  the  9th^  and 
joined  her  again  on  the  10th«  at  Cardiff.    I  went  off  in  a 
smi^  boat  to  her  in  the  evening.    We  got  under  weigh  on 
Sunday  morning  between  3.30  and  4.    I  was  not  sober 
when  I  got  on  board.     I  jumped  overboard.    I  suppose  I 
wanted  to  get  ashore.    I  got  m  again  from  the  pilot  boat. 
The  vessel  started  in  her  voyage  at  4  a.m. ;  it  was  loggy ;  she 
went  slow.    On  Tuesday  morning,  the  13th  of  May  last, 
I  came  on  deck  at  8  o'clock.    I  lelieved  the  secQnd  mate's 
watch.    After  washing  saloon  deck  I  was  ordered  by  the 
third  mate  to  clean  some  brass  work.     I  went  into  the 
forecastle  to  ask  the  lamp  trimmer  for  his  keys  of  the 
lamp-room  to  get  some  waste  and  oil  to  dean  the  brass 
with.     There  was  no  waste  in  the  lamp-room.     I  told 
lamp  trimmer.    He  said  there  is  a  bag  full  down  in  the 
forepeak.    I  went  to  the  peak,  took  the  hatch  up,  looked 
down,  and  saw  it  was  all  dark.    I  went  into  tne  lamp- 
room,  and  found  a  spirit  lamp  burning  in  the  lamp-room. 
I  took  the  lamp  out  of  the  lamp-room,  and  set  it  down  on 
tiie  deck  whilst  I  got  down  the  man-hole  into  the  peak 
used  as  a  storeroom.      I  wfts  stood  in  the  hole.     The 
The  carpenter  and  boatswain  asked  me  what  I  was  doing 
down  there.    I  told  them  I  was  going  to  get  some  waste. 
It  was  a  naked  lamp.    They  never  said  a  word  to  me  at  all 
about  the  lamp.     I  took  the  lamp,  and  as  soon  as  ever  I  got 
it  over  the  man-hole  there  was  an  explosion.    When  I  came 
to  my  senses  1  found  myself  at  the  bottom  of  the  peak, 
some  16  or  18  feet  deep.     The  temporary  deck  on  the 
storeroom  was  all  blown  away  and  laid  about  me.    When 
I  came  to  myself  I  found  myself  badly  burnt  on   both 
arms  and  on  the  legs  just  above  the  boot  tops,  and  all  my 
hair  but  one  tuft  was  bumt  off.    My  face  was  burnt.    My 
moustache  and  whiskers  were  burnt  off.    My  clothes  were 
a  mass  of  ashes.    My  jacket  fell  to  pieces.    I  had  no 
trouble  to  pull  it  off.    I  must  have  remained  insensible  a 
few  minutes.    I  oot  on. my  feet,  and  fell  to  the  side  of  the 
ship.    I  managed  to  climb  up  to  the  upper  part  of  the  box 
strmffer  of  the  peak ;  then  I  felt  my  way  aft  to  the  star- 
board side  of    the  bulkhead.     I    found    the    man-hole 
blocked  up.    I  sung  out  for  help,  but  could  not  make  any 
one  hear.    I  sat  down  on  some  of  the  gear,  and  by  and  by 
the  smoke  began  to  go  away,  and  then  I  saw  a  light.    I 
then  went  along  the  box  stringer,  and  made  for  this  light. 
I  found  the  rivets  blown  out,  and  I  got  some  firesh  air  by 
putting  my  mouth  to  them,  whidi  revived  me.    The  water 
was  also  coming  in  fast.    I  went  back  again  on  the  star- 
board side  to  see  if  I  could  get  through  the  man-hole 
again.    I  could  not,  and  I  went  into  the  wing  of  the 
bulkhead  on  the  starboard  side,  and  at  last  I  found  a  plate 
of  the  bulkhead  blown  into  the  forehold  on  the  port  side. 
I  got  through  and  went  on  the  box  stringer  as  far  as  the 
hatchway,  and  then  I  got  on  the  coals.    The  hatches  were 
all  off.    There  was  plenty  of  light.    I  got  out  by  the 
hatchwav  by  myself.    The  coals  were  high  enough  for  me  to 
get  hola  or  the  combings,  and  I  got  out.    My  injuries 
were  at  once  attended  to.    The  steward  dressed  my  wounds. 
I  saw  nothing  more  of  the  damage  done  to  the  ship.     I  had 
never  tasted  drink  since  Saturday.    The  lamps  I  used  were 
those  used  generally  in  a  forecastle.      There  were  cargo 
lamps  on  board.     We  had  signal  lamps.     Side  lights.     I 
don't  think  we  had  any  lanterns.     I  have  loaded  twice  at 
Penarth  and  twice  at  Cardiff  with  coals.     I  have  had  no 
orders  given  to  me  about  the  explosive  character  of  coals 
by  agent  or  anyone  else.    Last  cargo  of  coals  we  never  had 
a'  hatch  off.    We  went  to  St.  Nazaire.    We  were  about 
five  days  on  the  voyage.    I  had  no  reason  to  suppose  in 
going  down  to  the  hold  with  the  lamp  there  would  be  any 
danger.     I    never  smelt    anything.     The  accident   took 
place  between  8.30  and  9  a.m.    I  did  not  see  the  "  Zeno  " 
go  down.    I  was  taken  to  Liverpool  in  the  ''  Brighton,"  and 
then  sent  to  the  hospital  in  Liverpool  on  the  16th  of  May. 
I  was  discharged  from  the  hospital  a  week  last  Wednesday. 
I  remained  an  out-patient  for  a  day  or  two,  and  then  I 
came  down  to  attend  this  inquiry. 

Cross-examined  by  Mr.  J.  W.  Hbarfibld. 

In  the  last  ship  I  went  down  into  the  forepeak  with  a 
light.  I  never  went  down  into  the  hold  of  a  snipcanying 
coals  with  a  naked  light ;  I  never  had  occasion.  The  hatch 
would  be  off  the  man-hole  about  three  minutes  before  I  got 
a  light.  The  man-hole  was  round ;  it  would  be  about  18 
inches  in  diameter.  A  man  could  easily  get  down  it.  After  I 
took  the  hatch  off  I  went  to  the  lamp-room ;  the  lamp  I 
took  was  constantly  used  for  going  down  there.  The  car- 
penter was  down  in  the  same  place  with  this  lamp  on  the 
Sunday  afternoon.  I  suppose  nobody  would  think  there 
would  ne  danger  to  go  down  into  then>repeak  with  a  naked 
light  in  that  short  time.  No  one  but  the  carpenter  and 
boaiswam  saw  me  go  down.  I  never  gave  a  thought  about 
ihe  gas.  I  did  not  know  that  gas  coming  from  coals  does 
not  smell  at  all.    All  the  rivets  on  both  sides  of  the  peak 


appeared  blown  out  from  the  stem  aft.    I  could  see  the 
water  teeming  in  wholesale  throiurh  the  rivet  holes. 

(By  Mr.  Wrangham.)  The  forehatch  was  battened  down 
between  6  and  8  a.m.  on  Sunday,  and  the  carpenter  went 
into  the  forepeak  in  tbe  afternoon. 

(By  Mr,  Darley,)  I  think  the  rivets  were  blown  out  for 
6  or  7  feet,  up  and  down  on  both  sides.  The  but  ends 
were  all  started ;  the  huts  were  separated  from  the  stem  an 
inch  or  three-quarters  of  an  inch.  I  did  not  notice  whether 
it  was  more  so  on  one  side  than  on  the  other. 

Arthur  William  Bennington. 

Taken  upon  oath  before 

Walter  Wrangham. 

John  Bovey.    I  reside  at  Penarth,  and  am  a  shipping 
agent.     J  remember  the  *'Zeno"  loading?  at  Cardiff ;  she 
completed  her  loading  on  the  morning  of  the  10th  of  May 
last.     She  was  in  the  Penarth  Dock.     I  attended  as  the 
agent  of  the  owners  of  the  ship.    The  cargo  was  taken  in 
their  vessel  on  freight.     I  am  Lloyd's  agent  at  Cardiff,  and 
I  have  issued  a  policy  for  my  principals  for  2,000/.  on  the 
cargo  in  this  ship.    During  the  time  she  was  loading  I  was 
at  the  ship,  on  Friday  the  dth  of  May.     I  was  in  conversa- 
tion with  the  chief  mate  and  engineer.     To  the  chief  engi- 
neer my  conversation  was  as  to  the  readiness  of  the^  ship. 
The  conversation  I  had  with  chief  mate  was  on  the  spout 
alongside  the  ship.     It  was  as  follows :  I  called  his  atten- 
tion to  the  necessity  for  ventilatinff  the  cargo  by  keeping 
the  hatches  off.     He  was  to  keep  tnem  off  £om  that  time 
to  as  lon^  as  nracticable.     I  stated  to  him  my  reason  for 
wishing  it  to  be  done.     I  told  him  that  the  coal  that  was 
being  put  into  the  "  Zeno "  was  fresh  wrought  (that  is 
fresh  from  the  pits),  and  pointing  to  some  coal  in  waggons 
alongside,  I  remarked, "  Now  that  coal  you  see  there  is  veiy 
recently  from  the  mine,  and  will  generate  gas."     I  stated 
that  in  order  to  support  or  strengthen  tbe  reason  for  keep- 
ing the  hatches  off.  I  know  the  rules  of  the  Penarth  Dock. 
I  refer  to  Rule  No.  18;  I  have  read  it.     I  know  why  that 
rule  is  made.    It  was  made  because  the  parties  who  made 
it  knew  that  the  coal  that  would  be  put  in  ships  at  Cardiff 
would  generate  gas,  and  that,  unless  well  ventilated,  there 
was  the  risk  of  explosion,  which  happened  in  the  case  of 
the  "  Zeno."    This  rule  is  framed  in  the  protection  of  local 
interests  so  as  to  prevent  an  explosion  in  the  dock.     I  have 
been  about  16  years  connected  with  coal,  and  know  well  the 
character  of  Welsh  coals.    I  have  known  an  explosion  take 
place  in  a  ship  whilst  loading  with  Welsh  coals.    The 
accumulation  would  only  take  place  where  ther«  was  no 
ventilation.    I  should  think  there  would  be  great  risk  of  an 
explosion  in  a  ship  that  bad  received  coals  into  her  in  the 
momin(<  if  a  light  was  used  in  the  evening,  if  there  had  been 
no  ventilation.  Strangely  the  gas  generated  by  Welsh  coals 
is  inodorous.     Fresh -wrought  coal  will  give  off  more  gas 
than  coal  that  haa  been  exposed  if  both  were  stowed  away. 
The  engineer  did  not  hear  this  conversation.     It  is  usual  at 
Cardiff  for  the  trimmers  to  trim  the  coals  in  a  ship  with 
candles ;  they  would  refuse  to  use  a  lantern.     Candles  are 
not  dangerous,  because  there  is  good  deck  ventilation. 
They  only  use  candles  because  they  give  a  better  light  than 
lamps.    The  gas  from  Welsh  coals  is "  rather  light  than 
heavjr.     At  the  time  of  my  conversation  with  the  mate  I 
explained  to  him  the  different  modes  of  ventilating  cargoes; 
that  I  had  not  any  faith  in  any  other  mode  than  deck  ven- 
tilation^ that  is  by  taking  the  hatches  off  and  lea\ing  them 
open.    The  coals  from  every  colliery  in  Wales  will  generate 
gas,  but  not  one  more  than  another.  It  is  notorious  with  us 
that  explosions  from  the  gas  of  the  coal  are  more  frequent  in 
foggy  weather  owing  to  the  depression.    When  I  went  first 
on  board  the  "  Zeno  '*  I  inquired  for  the  captain.  The  mate 
said  he  was  on  board,  and  wished  to  caU  him  for  me  to  see 
him.     I  sud  it  was  unnecessary  to  do  so.    Considering  the 
mate  as  being  the  executive,  and  io   charge  of  the  vessel, 
superintending  the  coal  being  put  on  board,  and  in  shifring 
the  ship,  I  could  have  then  seen  the  captain  if  I  had  wished. 
I  never  saw  the  master  to  have  any  conversation  with  him 
on  the  subject  of  the  coals  being  dangerous,  or  of  the  same 
tenor  as  that  I  had  with  the  mate.    The  ''Zeno"  had 
exceptional  despatch  in  loading ;  she  was  loaded  in  50  hours 
with  1,500  tons,  and  that  would  tend  veiy  materiaUy  to 
cause  an  accumulation  of  gas. 

Cross-examined  by  Mr.  J.  W.  Hbarfield. 

One  of  the  reasons  for  my  going  to  the  ship  was  to 
caution  him  about  the  coals.  I  should  have  an  interest,  in 
seeing  the  ship  loaded  with  despatch.  Loading  1,500  tons 
in  50  hours  would  be  a  great  despatch  with  us.  I  had 
given  the  freighters  twice  as  much  time  to  load  m.  The 
sailors  would  see  the  trimmers  carrying  naked  lights,  and 
it  would  very  likely  put  them  off  their  guard.  I  had  no 
conversation  on  the  subject  with  anyone  but  the  mate. 


Digitized  by 


Lioogle 


APPENDIX  TO  THE  BEFORI. 


47 


'inhere  is  no  fear  of  an  explosion  without  a  light.  The  gas 
does  not  affect  the  sense  of  smeD,  or  the  lungs  in  breathing. 
I  have  no  recollection  of  telling  the  mate  that  it  was  usual 
for  the  shippers  of  coal  to  give  notice  that  the  coal  was 
dangerous.  There  are  no  painted  notices,  or  notices  of 
any  kind  posted  about  on  the  dock  sides  giving  notice  of 
the  dangerous  qualities  of  the  coals.  I  think  it  would  be 
very  advisable  if  it  were  so.  I  had  conversation  with  the 
shippers  as  to  their  not  sending  the  usual  notice  that 
masters  of  vessels  are  particularly  requested  to  keep  the 
hatches  off  to  avoid  any  explosion  from  the  gas  emitted  by 
the  coals.  One  of  the  nrm"  stated  that  to  me.  They 
were  not  in  the  habit  of  giving  such  notice.  The  firm 
was  Cory  Brothers  8c  Co.  What  he  meant  to  say  was 
they  never  printed  any  notices. 

Cross-examined  by  the  mate,  Josbph  Wh  alley  Taylor. 

We  had  the  conversation  I  spoke  about  9.30  p.m.  We 
were  on  the  staith.  I  had  about  half-an-hour  before  that 
seen  you  on  the  deck  of  the  vessel.  I  do  not  rememb^ 
you  asking  me  why  I  would  not  go  down  to  see  the  cap- 
tain. It  is  very  possible.  I  should  explain  to  you  that  I 
was  desirous  the  ship  shoidd  be  loadea  as  soon  as  pos- 
sible, as  I  wished  to  carry  out  the  wishes  of  Messrs. 
WiUon.  We  were  in  conversation  the  first  time  on  the 
deck  about  five  minutes.  I  possibly  did  ask  you  if  the 
ship  would  get  off  on  the  morning's  tide,  and  you  said, 
"  Yes,  as  far  as  the  loading  was  concerned,  but  the  boiler- 
maker  had  not  done  with  the  boilers."  I  then  inquired  for 
the  chief  engineer,  and  you  directed  me  to  his  oerth.  I 
was  in  conversation  with  the  engineer  as  you  left  me.  I 
may  have  been  with  him  10  minutes,  and  then  I  went  on 
shore,  and  up  to  the  drop  head.  You  came  up  at  mv  re- 
quest. After  speaking  to  you,  and  cslutioning  you  about 
tne  coals,  which  was  the  purpose  for  which  I  wished  to 
to  see  you,  we  had  a  general  conversation.  It  mav  be 
that  you  came  up  to  me  for  other  purposes  than  what  I 
wanted  you  for.  I  always  found  you  attentive  to  your 
duties. 

(By  Mr.  White.)  I  do  not  consider  in  realilnr  that  there 
is  any  danger  in  loading  a  ship  so  quickly  as  the  "  Zeno  " 
was  loaded. 

(By  Mr.  Darley.)  Our  coal  is  not  liable  to  spontaneous 
combustion.  The  coals  from  Swansea  are  liable  to  spon- 
taneous combustion.  I  had  an  interview  with  the  captain 
every  dav.  He  used  to  come  up  to  my  office.  I  idwavs 
found  the  captain  attentive  to  his  duties.  I  have  we 
highest  respect  for  him. 

John  Bovby. 

Taken  on  oath  before 

Walter  Wranoham. 


Police  Court,  Borough  of  Kingston-upon-Huli, 
8th  July  1873. 

Before  Walter  Wranoham  Esq.,  Police  Magistrate. 
Captain  White,  R.N. 
William  Darley,  Esq.,  Naval  Architect. 

Mr.  SaxeUye  for  Board  of  Trade. 
Mr,  John  Hearfield  for  Captain  Owen  (Master). 

The  mate,  Joseph  Whalley  Taylor,  appeared  in 
persoi). 

(Master's  certificate  handed  in  again.) 

Adolphb  Pii^RRE  Vassard,  of  No.  25,  Finsbury 
Place,  City,  member  of  the  "Polytechnic  Society  of 
Paris "  arid  also  of  the  "  Chemical  Society  of  Paris," 
consulting  chemist  and  professor  of  chemistry  in  London. 
I  have  for  five  years  studied  the  qualities  and  descrip- 
tions of  English  coal.  I  have  been  in  England  four 
years.  I  now  hand  into  the  Court  my  opinion  as  to  the 
explosive  qualities  of  coals.  I  have  been  requested  by 
the  Board  of  Trade  to  examine  into  the  qualily  of  coals, 
and  particularly  the  Welsh  coals.  I  have  rwui  the  evidence 
which  has  been  taken  on  this  inquiry  which  has  been 
furnished  to  me  by  the  solicitor  of  the  Board  of  Trade.  I 
there  find  the  explosion  took  place  in  consequence  of  the 
emission  of  an  e3q)losive  gas.  I  have  come  to  the  following 
conclusions  (see  exhibit  marked  '*  V."  annexed).  I  mean 
by  sulphate  of  alumina  in  its  crude  state,  ordinary  clay 
treated  by  sulphuric  acid.  The  Cardiff  coal — hard,  brittle 
coal — contains  light  carburetted  hydrogen.  That  was  the  coal 
on  board  the  "Zeno."  The  Cardiff  coal  gives  off  at  61** 
Fah.  f  of  a  cubic  foot  of  carburetted  hydrogen  gas  per  ton  in 
half  an  hour.  Cardiff  coal  exposed  to  a  temperature  of  100® 
Fah.  gives  off  per  ton  in  36  hours  4  cubic  feet  and  138  cubic 
inches  of  carburetted  hydrogen  gas  after  giving  off  2  cubic 


feet  of  same  gas  at  the  ordinary  temperature  in  12  hours. 
This  gas  is  inodorous,  and|at  once  igmtes  on  the  application 
of  a  light.  A  person  going  into  a  forepeak  where  this  gas 
was  would  not  smell  it,  and  it  would  not  affect  his  breatiiing 
—it  is  not  poisonous.  He  could  not,  without  a  light,  teU 
its  presence.  To  prevent  explosions  of  this  sort  I  should 
adopt  a  system  of  ventilation  by  shafts.  I  would  recom- 
mend that  coal  should  be  exposed  for  more  than  eight 
days  before  it  is  shipped.  It  would  then  be  not  quite  so 
liable  to  generate  so  much  gas.  According  to  the  liabilfy  of 
the  coals  to  emit  gas  they  ought  to  be  exposed  for  several 
days.  The  coal  ought  to  be  examined  before  it  is  put  on 
board  to  know  what  quantity  of  gas  it  gives  off.  This 
could  be  done  by  a  properly  arranged  cylinder ;  the  amount 
of  ffas  in  a  given  quantity  of  coal  could  be  thus  ascertained 
and  the  captan  of  the  ship  informed  how  long  he  could 
with  safety  keep  the  hatches  shut.  I  have  long  studied 
the  explosive  cnaracter  of  coals.  I  have  recommended 
ventilation  as  a  means  of  preventing  explosions.  Coals  are 
a  little  iniured  by  being  exposea  to  fog.  The  fog  would 
moisten  the  coal  and  render  it  liable  to  heat.  The  fog  has 
no  effect  upon  the  coal  to  generate  gas.  The  reason  why 
more  explosions  occur  in  coal  mines  during  foggv  weather 
is  because  the  ventilation  is  not  so  good.  The  ^ect  of  fog 
on  coal  has  a  tendency  to  cause  spontaneous  combustion 
and  that  only  after  lengthened  exposure,  and  that  on  small 
coal.  I  have  examined  the  drawing  produced  by  Mr. 
Darley  showing  how  vessels  may  be  ventilated  in  various 
ways,  and  I  certainly  approve  of  that  mode  of  ventilation. 
If  this  mode  of  ventilation  could  be  applied  to  all  vessels 
it  would  prevent  explosions  and  would  be  effectual  in 
allowing  the  gases  to  escape.  The  ventilator  shown  in  the 
drawing  carrying  air  to  the  bottom  of  the  vessel  is  of  great 
importance  inasmuch  as  the  carburetted  hydrogen  being 
lignter  than  the  air,  the  air  admitted  into  the  hold  would 
force  the  fas  upwards.  If  one  of  those  ventilators  had  been 
introduced  into  the  forepeak  of  the  "Zeno*'  I  do  not 
think  the^  accident  would  have  taken  place.  The  plan 
produced  is  complete  for  the  purposes  intended. 

Cross-examined  by  Mr.  Hearfield. 

The  emission  of  the  gas  in  Cardiff  coals  is  caused  by  the 
breaking  up  of  the  larger  fragments,  and  therefore  opening 
the  little  cells  in  which  the  gas  is  contained.  Each  cell  con- 
tains gas.  It  is  the  friction  or  leakage  which  liberates  the 
gas,  and  burning  also  liberates  the  gas ;  that  gas  can  be 
smelled.  The  gas  contained  in  the  Cardiff  co^  is  carbu- 
retted hydrogen,  or  bv'a  simpler  name,  "  marsh  gas,"  and 
is  the  same  as  "  fire  damp  "  m  mines.  Coals  newly  taken 
from  a  pit  will  emit  a  very  large  quantitv  of  gas.  About 
eight  days  ought  to  elapse  before  Cardiff  coals  should  be 
put  on  board  ship  after  being  taken  from  the  mine.  If 
shipped  earlier  I  snould  call  them  green  coals.  A  captain 
of  a  ship  would  not  know  what  were  green  coals ;  he  ought 
to  have  been  informed  of  this,  especially  as  to  Cardiff 
coals.  If  these  coals  had  been  kept  eight  days  they  might 
have  been  shipped  and  the  hatches  kept  down  for  30  hours 
with  safety.  The  captain  ought  to  have  known  more  than 
the  mere  fact  that  they  were  Welsh  coals ;  he  ought  to 
have  been  told  they  were  green  Welsh  coals.  In  my  opinion 
it  is  not  proper  to  ship  Cardiff  hard,  brittle  coal  at  any  time, 
after  any  amount  of  exposure.  It  would  not  be  safe  to 
ship  them  at  all.  I  think  the  effect  on  these  coals  was 
caused  by  the  action  of  the  ship.  Any  kind  of  coal  is 
liable  to  break  by  the  motion  of  the  ship.  If  there  was  no 
motion  of  the  ship  there  would  still  be  an  emission  of  gas. 
The  ordinary  motion  of  a  vessel  at  sea  will  pulverise  coal. 
If  these  coals  had  been  in  perfect  condition  when  shipped, 
I  should  not  have  advised  the  captain  to  take  off  the 
hatches  during  a  fog.  In  case  the  coals  were  shipped  in 
good  condition  on  the  Saturday,  and  the  hatches  were 
closed  on  the  vessel's  sailing  on  the  Sunday,  and  a  fog 
came  on  and  continued  during  Monday,  and  the  hatches 
were  opened  on  the  Tuesday  morning,  I  should  say  they 
were  opened  as  soon  as  they  ought  to  have  been.  I  never 
heard  of  a  dry  fog.  There  is  always  fog  in  the  atmosphere, 
but  you  cannot  see  it.  As  soon  as  you  see  it  we  call  it  fog. 
If  the  hatches  were  left  off  the  fog  would  saturate  the  coal ; 
it  would  affect  the  coal  worse  than  rain.  It  would  not  be 
proper  for  the  captain  of  a  ship  to  keep  open  his  hatches 
during  rainy  weather ;  during  toggj  weather  to  do  so  would 
be  much  more  improper.  In  my  opinion  it  all  comes  to  this, 
that  these  coals  were  shipped  in  an  improper  condition — ^too 
green  from  the  colliery.  Independent  of  experiment  or 
notice  given,  the  captain  or  owner  would  have  no  means  of 
knowing  the  dangerous  nature  of  the  coals.  If  the  light 
had  been  encased  no  explosion  would  have  taken  place.  If 
the  lamp  had  been  supplied  with  air  from  the  bottom  of 
the  lamp  an  explosion  would  have  taken  place.  Practically 
there  would  be  no  difference  between  an  ordinary  ship  lamp 
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(encaaed)  and  a  naked  light.  It  would  reauire  a  Davy's 
lamp  to  prevent  an  explosion,  just  as  mucn  as  in  a  coal 
mine,  if  proper  ventilation  was  not  given.  Even  if  vessels 
were  properly  ventilated  as  shown  b^  Mr.  Darley,  I  should 
never  advise  coals  to  be  shipped  until  they  had  been  several 
days  from  the  pit. 

(By  Mr.  Wrangham.)  If  a  ship  is  loading  the  breaka^  is 
very  great,  and  if  a  man  were  to  go  into  the  bunker  with  a 
naked  light,  even  if  the  hatches  were  off,  an  explosion 
might  take  place,  as  the  gases  would  be  then  escaping 
verv  freely.  A  ship  supplied  with  Cardiff  hard,  brittle 
coal  should  use  only  **  Davy  "  lamps. 

{By  Captain  White,)  I  have  never  heard  of  coal  being 
washed  before  it  has  been  shipped.  If  the  coal  is  wet 
when  shipped,  it  will  give  out  gas  just  as  soon  as  if  it  was 
dry.  The  effect  of  wet  on  the  coals  is  to  produce  spon- 
taneous combustion,  but  this  very  rarely  happens  when 
the  coal  is  in  large  lumps.  I  consider  the  murd,  brittle 
coal  of  Cardiff  to  be  more  dangerous  than  other  coals, 
owing  to  its  explosive  character.  The  effect  of  fog  on  the 
coals  would  not  render  them  more  explosive.  I  should 
consider  it  more  prudent  to  keep  the  hatches  off  than  to 
close  them  down.  The  Cardiff  coals  are  not  liable  to 
spontaneous  combustion.  I  consider  it  would  be  much 
safer  if  the  cargo  was  divided  amidships  fore  and  aft  the 
ship  by  planks  placed  Venetian-wise,  so  as  to  admit  of 
the  gases  passing  out.  The  space  should  be  15  or  18 
inches  wide.  I  also  consider  that  a  draught  might  be 
made  by  letting  the  pipes  from  the  hold  be  led  to  the 
galley  mre.  These  gases  are  all  light  gases.  There  is 
only  one  explosive  gas,  carburetted  hydrogen.  It  is  half 
as  light  as  air.  If  the  ship  was  fitted  with  these  venti- 
lating planks,  all  the  gases  would  rise  to  the  surfiu^.  If 
each  hatchway  was  fitted  with  a  pipe  one  foot  in  diameter 
that  would  be  sufficient  to  allow  the  gases  to  escape. 
This  explosive  gas  of  carburetted  hydrogen  will  explode 
at  a  heat  of  123*'  or  124*"  Fah.  There  are  no  means  of 
telling  when  this  gas  is  present,  except  by  applying  a  light. 
The  coal  upon  which  I  made  the  experiments  I  do  not 
know  how  long  it  had  been  brought  from  the  mine.  It 
would  be  better  not  to  ship  Cardiff  coal  at  all,  but  if 
shipped,  I  recommend  proper  ventilation  on  board. 

{By  Mr.  Darley.)  1  think  the  loss  of  the  "  Zeno "  was 
not  from  spontaneous  combustion,  but  by  the  application 
of  the  flame  to  the  gas.  The  humidity  of  the  atmosphere 
would  not  have  a  tendency  to  soften  the  coal.  If  the 
coals  were  small  and  wet  at  the  top  it  would  make  very 
little  difference  in  the  rising  of  the  gas.  I  am  of  opinion 
that  the  gas  that  found  its  way  into  the  forepeak  was 
generated  in  the  forehold,  making  the  forepeak  into  a 
receptacle  for  it.  The  deck  and  bows  being  both  auvtight 
and  water-tight,  and  the  bulkhead  not  being  air-tight  the 
tendency  of  the  gas  to  be  pressed  into  the  forepeak  from 
the  body  of  the  coals,  there  being  no  agent  to  drive  it 
back  again,  would  cause  the  air  to  gather  in  the  forepeak. 
I  think  the  captain  acted  with  great  discretion  towards  the 
cargo  by  keeping  the  hatches  on  during  a  dense  fog.  My 
opinion  is  that  any  kind  of  ventilation  that  carries  off  the 
gas  must  be  good.  We  must  endeavour  to  find  the  best 
mode.  I  think  that  the  Board  of  Trade  should  make  it 
imperative  that  a  good  system  of  ventilation  should  be 
enforced  in  ships  carrying  coai.  I  think  the  coal  owners 
should  be  compelled  to  give  written  notice  to  the  captains 
and  officers  of  ships  as  to  the  peculiar  properties  of  the 
coals  thej  ship,  and  the  quantity  of  gas  they  are  likely  to 
give  off  m  a  given  time,  and  the  length  of  time  the  coals 
have  been  wrought  from  the  pit.  I  think  uron  perforated 
tubes  laid  amongst  the  coals  would  be  injurious  as  the 
water  might  come  in  contact  with  the  iron,  and  produce 
hvdrogen  by  its  electric  affinity,  which  is  highly  explosive. 
If  a  cowl  had  been  supplied  to  the  forepeak,  and  the  foff 
had  come  in,  the  toa  being  heavy  would  have  descended 
to  the  bottom,  and  driven  the  gas  out,  provided  there  was 
an  escape  for  it. 

A.  Vassard. 

Taken  upon  oath  before 

Walter  Wrangham. 


Official  Report  of  the  Inquiry. 

The  "  Zeno  *'  was  a  screw  steamer,  built  of  iron,  and 
was  <tf  the  following  dimensions,  viz. :  length,  272  feet ; 
breadth,  32  feet;  depth,  16  and  18  broken;  gross  tonnage, 
1,490  tons ;  horse  power,  200,  with  two  surface-condensing 
combined  inverted  engines;  draught  of  water  forward, 
157;  ditto  aft,  187;  freeboard,  4  feet  She  was  the 
property  of  Messrs.  Wilson,  Sons,  and  Co.,  of  Hull.  Her 
estimated  value  was  33,000/.    She  was  insured  for  11,000/. 


She  was  built  in  1871  by  Messrs.  Earle  and  Co.^s  Ship- 
building Com^iany,  Hull,  and  classed  18  years  Liverpool. 
She  was  brig-rigged,  and  manned  with  29  hands  all  told. 
Was  commanded  by  Captain  Edward  Owen,  who  holds  a 
certificate  of  oompetencv.  She  was  divided  into  four  com- 
partments for  hold,  ana  the  bulkheads,  with  one  exception, 
were  of  iron  and  watertight,  and  fitted  with  suitable  sluice 
valves,  and  arrangements  for  pumping  from  each  compart- 
ment. The  ship  was  well  found  in  every  respect.  She 
commenced  loaaing  on  Wednesday,  the  7th  of  May,  in  the 
dock  at  Cardiff,  the  cargo  taken  in  being  1,500  tons  fresh 
wrought  Cardiff  hard  brittle  coal  from  the  pits,  all  being 
loaded  in  50  hours.  The  shippers  were  Messrs.  Cory 
Brothers  and  Co.  Her  loading  was  completed  about 
1  o'clock  on  Saturday  morning,  the  10th  May.  She  left 
the  dock  the  same  day  (Saturdav)  at  5  p.m.,  weather  foggy. 
The  hatches  were  closed  as  follows :  No.  2  on  Saturaay 
night,  Nos.  1  and  4  on  Sunday,  and  No.  3  on  Monday. 
They  were  not  battened  down  till  out  at  sea.  There  were 
fires  used  in  the  forecastle,  and  lights  as  usual.  On  Snn- 
dav  afternoon  the  carpenter  went  into  the  fore  peak  with  a 
naked  light  (the  same  lamp  subsequently  used  when  the 
explosion  took  place).  On  Monday  forenoon,  the  day 
before  the  accident,  the  boatswun  went  into  the  forepeak 
with  a  naked  light.    In  consequence  of  the  dense  fog  that 

Prevailed  the  ''Zeno"  lay  in  the  Penarth  Roads  until 
unday  morning,  the  1 1th  May,  between  3  and  4  o'clock, 
when  she  got  underweigh,  and  proceeded  sbwljr,  the  fog 
continuing  until  the  afternoon  of  Monday,  when  it  deared 
away.  On  the  same  evening  (Monday)  the  captain  gave 
orders  that  the  hatches  should  be  removed  for  ventilation 
on  the  following  morning,  which  was  partly  carried  out. 
All  went  well  until  the  foUowing  morning  (Tuesday)  about 
9  o'clock,  in  lat.  46°  45'  N„  and  long.  8°  1 1'  W.,  when  one  of 
the  seamen,  Arthur  Bennington,  requiring  some  vraste,  was 
directed  by  John  Andean,  the  lamp  trimmer,  to  the  fore 
peak  for  some,  fiennington  took  a  common  spirit  lamp 
(a  naked  light),  and  removed  the  wooden  hatch  leading  to 
the  fore  pe^.  He  placed  the  lamp  on  the  deck,  close  to 
the  hole,  and  got  down,  standing  on  some  gear,  in  which 
position  as  he  stood  his  head  was  above  the  deck.  He  had 
to  stoop  to  get  below  the  deck,  and,  taking  the  lamp  in  his 
hand,  as  soon  as  he  got  it  below  the  deck,  an  explosion 
took  place,  bursting  the  platform  below  him  and  precipi- 
tating fiennington  into  tne  lower  part  of  the  bow,  a  aistanoe 
of  14  or  15  feet.  He  was  much  burnt,  and  rendered  for 
some  short  time  insensible.  The  fore  water-tight  bulkhead 
which  divided  the  forehold  from  the  forepeak  waa  blown 
into  the  forehold,  the  deck  above  disturbed  three  or  four 
inches,  and  the  pillar  to  beam  carried  away.  The  butts 
of  the  plates  of  the  bottom  were  separated  from  the  stem 
on  each  side  for  a  distance  of  6  or  7  feet  below  the 
water,  being  open  about  li  inch.  Some  of  the  butt  straps 
were  ripped  from  the  port  bow,  and  the  plate  started,  and 
a  great  many  rivets  drawn  out.  The  explosion  found  vent 
through  the  fore  hatchway,  blowing  up  five  iron  hatches  in 
its  passage,  which  in  their  flight  broke  the  derrick  boom 
into  two  pieces,  and  shivered  the  mast,  also  tearing  the 
foretopsail  and  forestaysail.  The  casualty  arose  from  gas 
being  generated  in  the  lower  part  of  the  coal  in  the  fore- 
hold,  which  found  its  way  through  some  small  aperture  in 
the  fore  bulkhoul  into  the  fore  peak,  where  a  natural  recep- 
tacle was  formed  for  it,  the  greater  part  of  which  must 
have  accumulated  in  much  less  than  24  hours,  and  the 
explosion  of  which  was  due  to  the  dangerous  use  of  the 
naked  light  used  by  Bennington.  Captain  Owen  was  on 
the  bridge  at  the  time  of  the  accident,  and  immediately 
ordered  the  removal  of  the  remainder  of  the  hatches.  A 
sail  was  got  over  to  endeavour  to  cover  the  aperture  in 
the  port  bow,  but  failed  for  want  of  weights.  Plugs 
were  made  and  driven  into  the  rivet  holes,  until  the  men 
were  driven  out  by  the  water  gaining  on  them.  The  cap- 
tain, seeing  danger,  ordered  three  boats  to  be  swung  out  at 
the  davits  to  within  four  feet  of  the  water.  A  signal  of 
distress  was  hoisted,  which  was  answered  by  the  "  Cairo  " 
and  "  firighton."  Finding  the  openings  on  the  sides  of 
the  stem  and  on  the  port  bow  were  so  large,  it  was  thought 
advisable  to  keep  the  sluice  valves  closed,  and  the  stoim 
pumps  being  used  without  effect,  steam  was  blown  off.  On 
all  hopes  of  saving  the  vessel  being  abandoned,  the  whole 
took  to  the  boats  about  40  minut^  from  the  time  of  the 
accident  (the  captain  being  the  last  to  leave),  and  were 
picked  up  by. tne  "Cairo,"  outward-bound,  afterwards 
transferred  to  the  "Brighton,"  the  weather  at  the  time 
being  fine  and  clear.  From  the  time  of  the  accident  to  the 
'*  Zeno  "  going  down  head  foremost  in  deep  water  in  the 
Ba^  of  Biscay  was  about  50  minutes.  The  Court,  upon 
weighing  the  whole  of  the  evidence  produced,  and  aided  by 
the  scientific  information  from  Mons.  Vassard,  have  come 
to  the  following  ludgment:  that  no  blame  whatever 
attached  itself  to  the  owners,  Messrs.  Wilson,  Sons,  and 
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Company.  From  the  very  high  reputation  of  Messrs. 
Earle's  Shipbuilding  Company  they  have  the  utmost  con- 
fidence in  tne  substantial  construction  of  the  "  Zeno  '*  and 
of  her  general  efficiency.  They  exonerate  Edward  Owen, 
the  master,  and  return  him  his  certificate,  the  usual  notice 
on  shipment  of  dangerou^  Cardiff  coal  not  having  been 
given  to  him.  With  regard  to  Joseph  Whalley  Taylor,  the 
chief  mate,  they  consider  he  neglected  his  duty  in  not  in- 
forming the  captain  of  the  dangerous  condition  of  the  coal 
after  having  been  informed  thereof  by  the  agent  at  Cardiff. 
Hia  certificate  is  therefore  suspended  for  three  months  from 
the  11th  of  June.  The  Court  feel  bound,  however,  to 
point  out  to  the  Board  of  Trade  the  very  dangerous  proper- 
ties of  the  Cardiff  steam  hard  brittle  coal,  such  as  shipped 
in  the  "  Zeno,"  as  shown  by  the  scientific  evidence  of  M. 
Vassard,  with  the  view  of  stringent  instructions  being 
given  to  prevent  vessels  going  to  sea  without  some  efficient 
ventilation.  Various  means  were  suggested,  amongst 
which  were  the  following :  a  comprehensive  system  of  ven- 
tilation from  the  upper  deck  by  pipes,  cowls,  &c.,  as  des* 
cribed  in  drawing  accompanying,  observing  that  had  the 
"  Zeno  "  been  fitted  with  a  cowl  and  ventilating  pipe  to 
the  forepeak,  this  accident  would  not  have  occurred.  The 
use  of  iron  masts,  uptakes  to  funnels  of  steamers,  bilts,  &c. 
By  dividing  the  coal  fore  and  aft  by  planks  placed  Vene- 
tian way,  with  a  space  between  them,  against  the  pillars  of 
the  hold.  Also  the  funnel  of  the  galley  fire  being  utilised 
by  means  of  pipes  leading  to  it  from  the  various  parts  of 
the  hold.  That  each  hatchway  foe  arranged  so  as  to  admit 
of  cowls  being  fitted  to  allow  of  ventilation  when  the 
weather  prevents  the  hatches  being  taken  off.  It  may  be 
remarked  here  from  evidence  that  it  is  more  important  with 
Cardiff  hard  brittle  coal  to  have  ventilation  than  to  keep 
out  water.  • 

Walter  Wkanoham, 

Stipendiary  Magistrate. 
Police  Court,  Hull,  July  9,  1873.^ 
We  approve  of  this  report,  i 

E.  A.  White, 
Captain,  R.N. 

Wm.  Dablby, 

Naval  Architect. 


THE  "BERWICK." 
iGrreenwich  Police  Court,  26th  September  1873. 

iNQUiTiY  into  the  circumstances  attending  the  casualty 
on  board  the  screw  steamship  "  Berwick,"  on  the 
9th  of  May  1873,  while  on  a  voyage  from  Shields 
to  London  ;  made  by  direction  of  the  Board  of 
Trade  by  Daniel  Maude,  Esquire,  stipendiary 
magistrate,  assisted  by  Admiral  Powell  and  Mr. 
Darley,  acting  as  Assessors. 

Minutes  of  Evidence, 

Charles  Almond  sworn. 

I  was  first  mate  on  board  the  steamer  "  Berwick  "  in  the 
month  of  May  last.  She  was  loaded  with  coal  in  the  port 
of  Shields  on  the  8th  of  that  month.  She  took  in  732  tons 
gas  coal.  We  had  carried  that  description  of  coal  before,  a 
great  many  times,  to  various  pores  on  the  Continent.  She 
left  Shields  on  the  8th  of  May,  bound  for  London  ;  on  the 
following  morning  we  passed  the  Dudgeon  light  at 
4  o'clock,  and  at  5  a  thick  fog  set  in,  and  the  engines  were 
eased  half  speed  in  consequence.  I  was  on  deck  at  the 
time,  and  at  6  o'clock  there  was  an  explosion  in  the  fore 
end  of  the  ship.  I  was  on  the  bridge.  I  saw  a  quantity  of 
smoke,  wreck,  and  dirt  fiy  into  the  air,  and  a  man  I  saw 
fall  on  the  deck  on  his  head ;  that  man  was  John  Morrison, 
one  of  the  firemen.  I  did  not  leave  the  bridge,  there 
being  a  thick  fog  on.  I  stopped  the  eugines.  The  man 
was  shot  up  into  the  air  about  14  feet.  I  saw  no  flame 
with  the  explosion.  The  captain  and  one  of  the  men 
went  forward  to  Morrison.  I  had  not  noticed  Morrison 
before  the  explosion  ;  I  conclude  he  was  below  in  the  fore- 
castle. I  saw  some  men,  two,  come  up  from  the  forecastle 
after  the  explosion,  hurt.  When  we  came  to  London  an 
inquest  was  held  on  Morrison.  I  cannot  account  for  the 
explosion ;  we  never  had  one  before  on  board.  The  ballast 
tank  was  empty  at  the  time,  the  water  having  been  taken 
out  before  shipping  the  cargo.  There  is  a  store  room,  about 
9  feet  wide,  between  that  tank  and  the  cargo ;  that  room 
was  enipty  also,  with  the  exception  of  a  few  stores.  7^here 
are  two  hatchways  in  the  store  room.  There  were  two 
holes  in  the  tank  for  ventilation,  which  came  into  the  fore- 
castle ;  one  hole  was  to  sound  the  tank  with,  and  the  other 
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hole  was  to  allow  any  water  that  might  get  on  to  the  top  of 
the  tank  to  run  into  it.  There  is  a  pipe  from  the  tank  to 
the  engine-room.  I  don't  know  how  far  the  pipe  runs.  I 
don't  know  that  it  ran  as  far  as  No.  3  compartment.  There 
was  a  cock  on  that  pipe.  I  don't  know  whether  that  cock  was 
open  or  shut  at  the  time  of  the  explosion ;  it  was  under 
the  care  of  the  engineer ;  he  would  be  the  person  to  look 
after  it.  I  did  not  leave  the  bridge  till  8  o'clock.  When 
she  arrived  in  London  on  the  following  day,  I  went  into  the 
forecastle  and  examined  the  damage,  and  found  that  the 
tank  top  had  been  lifted,  and  some  of  the  beams  of  the  tank 
were  broken ;  that  was  on  the  port  side.  The  pipe  that  I 
have  been  speakhig  of  was  amidships.  There  was  a  little 
damage  done  to  the  deck  on  the  starboard  side.  That  was 
all  I  saw.  There  was  a  wooden  deck  above  the  tank ;  that 
was  injured  also.  That  wooden  deck  was  a  Hning  over  the 
iron  deck.  The  two  men  that  were  injured  were  also  fire- 
men. They  were  in  hospital,  one  a  week,  and  the  other  a 
little  longer. 

{By  Mr^CrossmaUy  who  appeared  as  solicitor  for  the 
master  and  owners.)  I  have  been  three  years  in  this  steamer 
on  the  9th  of  last  June,  and  always  engaged  in  carrying  a 
similar  class  of  coal.  We  make  from  45  to  60  voyages  a 
year ;  and  this  was  the  first  explosion.  There  is  a  Heet  of 
steamers  employed  in  the  same  trade.  Morrison  and  one 
of  the  men  that  was  injured  were  off  duty  at  the  time  of  the 
explosion ;  the  third  man  had  just  gone  down  into  the 
forecastle  to  call  them  out  of  their  beds.  The  cargo  was 
stowed  the  same  as  usual,  and  we  had  fine  weather.  The 
hatches  had  not  been  put  on.  The  forecastle  is  a  very 
large  one.  The  top  of  the  companion  of  the  forecastle 
had  not  been  put  on,  and  the  doors  were  not  shut, 
lliere  is  an  iron  bulkhead  between  the  store  room  and 
the  forecastle,  which  runs  down  to  the  bottom  of  the 
ship,  and  that  iron  bulkhead  cuts  off  the  tank  from  the 
store  room.  The  store  room  is  9  feet  in  width,  and  extends 
from  the  deck  to  the  fioor  of  the  ship ;  then  there  is  a 
wooden  bulkhead  which  cuts  off  the  storeroom  from  the 
forehold.  The  pipe  from  the  tank  that  I  have  been 
speaking  of  runs  under  the  ceiling  of  the  forehold  and 
under  the  store  room. 

{By  Admiral  Powell.)  We  have  two  tanks ;  one  is  in  the 
middle  of  the  ship,  in  that  we  put  cargo,  and  that  tank  at 
the  time  of  the  explosion  was  full  of  cargo.  I  have  no 
reason  to  believe  that  the  empty  tank  was  leaky.  All  the 
holds  had  the  hatches  off,  in  order  to  let  the  gases  off.  It 
was  the  duty  of  the  second  mate  to  see  to  the  stowage 
of  the  cargo.  We  have  Davy's  safety  lamps  for  the  store 
room,  but  in  the  forecastle  there  is  an  ordmary  lamp  and 
a  fire.  There  was  no  indication  of  an  explosion  in  the 
store  room.  There  was  an  iron  lid  to  the  empty  water  tank 
which  was  screwed  on. 

{By  Mr.  Darley.)  There  was  only  one  man-hole  m  tne  top 
of  the  empty  tank,  and  that  was  fastened  on.  It  was  a 
square  man-hole,  and  the  lid  was  of  iron,  secured  by  screw 
bolts,  and  india-rubber  packing  round  the  lid.  There  was  a 
wooden  top  on  the  top  of  that  again,  so  as  to  make  the  deck 
flush.  There  was  no  access  to  the  tank  by  any  other 
means.  The  cock  for  emptying  the  tank  was  close  to  the 
bottom  of  the  ship ;  it  was  shut  off  or  opened  from  the 
store  room  by  a  lever.  I  suppose  that  the  explosion  took 
place  in  that  tank.  I  have  no  reason  to  beheve  that  the 
bulkhead  was  not  air-tight.  The  hatches  were  off  at  the 
time  of  the  explosion.  The  forecastle  is  on  the  top  of  the 
tank.  The  sounding  pipe  of  the  tank  was  not  shut.  That 
pipe  came  out  under  the  forecastle  hatch. 

{By  Mr.  Mattde.)  There  was  a  hole  in  the  top  of  the 
tank  to  allow  water  that  might  be  shipped  to  run  into  the 
tank. 

{By  Admiral  Powell.)  We  had  no  paraffin  or  combustible 
matter  in  the  forecastle.  I  did  not  see  myself  the  hole  on 
the  top  of  the  iron  tank.  I  was  only  only  informed  there 
was  one. 

{By  Mr.  Darley.)  ITie  second  engineer  generally  took 
the  soundings  in  the  tank.  The  wooden  bulkhead  I  don't 
believe  was  water-tight ;  that  runs  right  down  to  the  ceiling 
of  the  ship.  It  is  a  wooden  ceiling.  1  don't  know  how  that 
ceiling  was  fastened  to  the  floor  of  the  ship.  There  was 
nothing  shifting  but  the  limber  boards ;  the  limber  boards 
were  only  on  one  side,  the  starboard  side,  close  to  the 
kelson.  By  lifting  the  limber  board  you  could  get  under 
the  ceiling.  There  are  some  ventilating  pipes  in  the  fore 
hold ;  they  were  not  filled  at  the  time  of  the  explosion. 
We  have  Davy's  lamps  in  general  use  if  we  want  to  go 
below. 

C.  Almond. 

The  within  deposition  of  the  said  Charles  Almond 
was  taken  upon  oath  before  me  at  the  police  court 
aforesaid  this  26th  day  of  September  18/3. 
D.  Maude, 

Stipendiary  Magistrate. 
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SPONTANEOUS  CGMBUSTION  OF  OOAIi  IN  SHIPS: 


John  Baxter  sworn. 

I  reside  at  tlie  Tyne  Dock,  and  am  a  coal  trimmer.  I 
was  employed  to  trim  a  cargo  of  coals  in  the  "  Berwick  " 
on  the  8th  of  May  last ;  they  were  gas  coals,  about  700 
tons,  all  gas  coal.  We  warn  all  strange  vessels  as  to  the 
danger  of  these  coals.  We  are  cautious  about  all  gas 
coals— about  using  a  light  in  the  hold  of  a  ship.  We  use 
a  naked  light  in  loading  a  ship.  The  second  mate  had 
charge  of  the  ship  ;  he  had  notning  to  do  with  trimming 
the  ship.  I  was  trimming  for  the  owners  of  the  ship. 
The  second  mate  said  she  was  to  be  full. 

(By  Mr.  Grossman.)  We  warn  foreign  ships.  The  North- 
eastern Company  have  had  boards  posted  for  the  cap- 
tains of  ships  not  to  cover  up  the  hatches  when  partly 
filled  till  she  has  got  in  all  her  cargo.  That  caution  has 
only  reference  to  gas  coal  cargoes ;  that  caution  is  not  given 
to  regular  traders,  because  the  coals  in  those  ships  do  not 
remain  sufficiently  long,  and  because  they  know  the  nature 
of  the  coals.  The  caution  is  not  given  to  the  masters  of 
the  vessels. 

{By  Admiral  Powell,)  I  should  understand  that  the 
caution  applies  to  the  ship  while  at  sea,  or  in  docks. 

{By  Mr,  Darley.)  There  is  no  great  smell  amongst  the 
the  coals.  The  smeD  afiPects  you  more  about  the  head.  If 
the  hatches  are  blocked  up,  the  danger  would  be  explosion. 
I  have  not  known  of  any  such  explosion  while  I  have 
been  employed. 

John  Baxter. 
The  within  deposition  of  the  said  John  Baxter  was 
taken  upon  oath   before   me  at  the   police  court 
aforesaid  this  26th  day  of  September  18/3. 
D.  Maudr^ 

Stipendiary  Magistrate. 

George  Samuel  Bayley  sworn. 

I  am  a  surveyor  of  shipping.  I  surveyed  the  "  Ber- 
wick" steamer  on  the  15th  of  May  last.  I  was  re- 
quested to  survey  the  ship  by  the  coroner  who  was 
holding  an  inquest  on  the  man  who  had  been  killed. 
When  I  went  on  board,  the  wreck  of  the  woodwork  of  the 
forecastle  had  been  removed,  and  a  portion  of  the  main- 
deck.  1  found  that  four  beams  of  the  main  deck  had  been 
broken ;  and  three  frames,  the  angle  iron  frames,  of  the 
ship  to  which  the  beams  had  been  attached  also  broken  ; 
the  beams  were  on  the  starboard  side.  I  think  the  angle 
irons  were  on  the  port  side.  The  pall  bit  was  broken,  the 
iron  deck  over  the  water  tank  in  the  forepeak  was  forced 
down  on  the  starboard  side,  and  upwards  on  the  port  side ; 
some  of  the  rivets  on  the  bulkhead  were  sheered  o£P  on  the 
angle  iron.  One  of  the  angle  irons  on  the  bulkhead  was 
broken,  and  the  corner  of  one  of  the  bulkhead  plates  was 
torn.  There  was  a  stove  in  the  forecastle  for  warming ;  it 
was  not  broken ;  the  paint  which  remained  on  the  pall  bit 
and  in  the  forecastle  scuttle  was  not  scorched  or  blistered. 
The  only  appearance  of  fire  that  I  could  see  was  a  piece  of 
newspaper  that  was  blown  in  between  the  plate  stringer 
and  the  deck  planks  on  the  port  side  close  by  the  scuttle. 
The  length  of  the  forecastle  w^s  2D  feet ;  the  store  room 
at  the  im^rpart  of  the  forecastle  was  9  feet  long ;  the  size 
of  the  forecastle  scuttle  was  2  feet  2  inches  by  2  feet 
5  inches.  There  was  no  conununication  between  the 
store  room  and  forecastle,  except  the  small  crevices  in  the 
seams  of  the  deck.  There  was  a  pipe  at  the  lower  part  of 
the  bulkhead  of  the  forecastle  which  communicated  with 
the  ballast  tank,  amidships  ;  there  were  taps  on  that  pipe, 
both  open  when  I  examined  it.  The  pipe  communicated 
with  both  tanks ;  both  with  the  one  amidships  that  was 
full  of  cargo,  and  the  tank  that  is  stated  to  have  been 
empty.  The  explosion,  I  am  of  opinion,  was  in  the  fore- 
castle, above  the  empty  ballast  tank.  With  the  forecastle 
scuttle  open,  I  should  have  hardly  thought  the  gas  could 
have  accumulated  sufficiently  to  cause  an  explosion.  Had 
the  gas  accumulated  in  the  empty  tank,  it  could  have 
escaped  into  the  forecastle  through  two  holes  in  the  iron 
plate  at  the  top  of  the  tank.  I  cannot  form  an  opinion  of 
the  cause  of  the  explosion. 

{By  Mr.  Grossman.)  The  pipe  connecting  the  two  tanks 
was  below  the  flooring  of  the  midship  tank,  which  was  a 
double  floor.  I  am  not  satisfied  that  the  explosion  was 
that  of  gas. 

{By  Mr,  Maude.)  The  lid  of  the  empty  tank  was  torn 
from  its  fastenings. 

{By  Mr.  Cotiinoham.)  Gas  in  a  confined  space  would 
force  itself  through  any  aperture. 

{By  Mr,  Darley.)  There  was  a  communication  between 
the  fore  and  after  tanks  by  means  of  the  pipe  that  I  have 
mentioned.  I  was  informed  that  coals  had  been  stowed 
in  the  after  tank.  I  think  the  pipe  was  about  3  inches  in 
diameter  in  the  clear,  shewing  a  communication  between 
the  after  ballast  tank  and  the  forecastle  through  the  pipe 
and  hole*  in  the  deck  of  the  foremost  tank — supposing  the 


taps  of  the  pipe  to  have  been  open.  There  was  an  iron 
deck  to  the  midship  ballast  tank,  with  a  hatch  in  the 
middle  of  it,  open.  If  that  hatch  had  been  on,  gae  might 
have  generated  in  the  tank  uid  forced  itself  through  the 
pipe,  provided  the  taps  were  open,  into  the  forecastle. 
The  depth  of  the  after  ballast  tank  was  7  or  8  feet.  With 
the  hatch  o£P  I  could  not  say  that  gas  would  generate  at 
the  bottom  of  the  tank  and  so  force  its  way  through  the 
pipe  with  the  pressure  of  the  coals.  The  diameter  of  the 
sounding  pipe  for  the  empty  tank  was  H  inch.  The  lid 
of  the  empty  tank  had  been  risen  14  or  15  inches.  The 
explosion  had  disturbed  both  decks. 

{By  Admiral  Powell.)  I  am  of  opinion  that  the  explosion 
was  at  the  top  of  the  tank,  and  not  in  the  tank. 

{By  Mr.  Darley,)  The  scuttle  to  the  forecastle  was 
rather  on  the  port  side,  nearly  amidships,  close  to  the  fore- 
castle bulkhead,  2  feet  2  inches  by  2  feet  6  inches.  The 
length  of  the  forecastle  was  29  feet. 

George  S.  Batlby. 
The  within  deposition  of  the  said  George  Samuel 
Bayley  was  taken  upon    oath  before  me  at  the 
poUce  court  aforesaia,  this  26th  day  of  September 
1873. 

D.  Maude, 

Stipendiary  Magistrate. 

William  Fox  sworn. 

I  was  chief  engineer  of  the  ''Berwick,"  and  was  so 
on  the  9th  of  May  last.  It  was  my  duty  to  look 
to  the  pipe  that  leads  from  the  fore  tank  to  the  after 
tank.  I  know  it  was  all  right  on  the  voyage  in  question ; 
the  cock  was  open.  It  is  the  practice  to  keep  the 
cock  open  when  the  ship  is  loaded.  The  cock  is  at  the 
end  of  the«  pipe  near  the  fore  tank.  I  have  not 
known  gas  to  accumulate  in  the  bilges  of  a  coal  ship  : 
have  never  seen  an  accident  from  such  a  cause.  There 
was  a  slight  explosion  of  gas  in  this  ship  in  1,867»  but  no 
damage  was  done ;  that  was  in  the  fore  part  of  the  ship,  in 
a  partition  between  the  forecastle  and  the  bulkhead  that 
separates  the  cargo — the  store-room  as  it  is  now.  I  was  not 
on  board  at  the  time,  although  I  was  the  engineer.  It 
ocCTirred  in  port  in  the  Tyne.  The  cock  would  not  be 
open  at  the  time,  I  feel  sure  of  that ;  as  a  general  rule  we 
open  the  cock  on  going  to  sea.  I  feel  certain  that  the 
explosion  was  caused  by  gas.  I  think  the  weather  has  a 
good  deal  to  do  with  it.  At  the  time  of  the  explosion  the 
weather  was  very  heavy.  I  was  in  my  berth  at  the  time. 
I  saw  the  deck  blown  up ;  the  lining  of  the  fotecastle  was 
all  torn,  and  the  tank-top  broken ;  there  was  a  smell  of 
burning.     One  man  was  killed  and  two  injured. 

{By  Mr,  Grossman.)  There  was  a  light  and  a  fire  in  the 
forecastle  at  the  time. 

{By  Mr.  Maude.)  There  were  marks  of  burning  on  the 
men. 

{By  Mr,  Darley,)  The  pipe  is  not  intended  to  com- 
municate with  the  after  b^last  tank  ;  it  ends  in  the  bilge 
underneath  the  tank.  We  have  portable  limber  boards  in 
the  after  tank;  they  are  short,  one  is  nearly  over  the  end 
of  the  pipe.  The  limber  boards  are  5  or  r>  feet  long. 
There  is  a  strum  in  the  after  part  of  the  tank  with  a  cast- 
iron  cover  to  it.  I  do  not  think  it  possible  for  gas  to  have 
Eassed  up  through  this  strum.  The  hatches  of  the  after 
allast  tank  were  off  at  the  time  of  the  explosion ;  all  the 
hatches  were  off.  There  were  coals  stowed  in  the  flat 
above  the  after  ballast  tank,  pretty  nearly  up  to  the  upper 
deck.  From  the  top  of  the  tank  to  the  upper  deck  is 
about  6  feet. 

Wm.  Fox. 
The  within  deposition  of  the  said  William  Fox  was 
taken  upon  oath  before    me  at    the  police  court 
aforesaid,  this  26th  day  of  September  1873. 
D.  Maude, 

Stipendiary  Magistrate. 


Greenwich  Police  Court,  27th  September  1873. 

John  Hyde  sworn. 

I  am  a  seaman  and  was  one  of  the  crew  on  board  the 
'^  Berwick  "  on  the  morning  of  the  explosion  in  May  last. 
I  was  aft  on  the  quarter-deck  ^en  the  explosion 
happened.  I  first  heard  the  report  and  then  l  came 
forward  and  saw  one  man  lying  down  dead,  and  some  men 
were  trying  to  get  up  out  of  the  hatchway.  I  did  not  go 
into  the  forecastle  then,  not  till  ten  hours  afterwards. 
Previously  to  the  explosion,  about  half  an  hour  before,  I 
lighted  a  piece  of  a  paper  by  the  fire  in  the  forecastle ;  the 
lamp  being  out,  I  lighted  the  paper  to  make  a  drop  of 
coffee.  Morrison  was  lying  on  the  port  side  along  the 
timber  heads,  about  12  feet  from  the  scuttle  hatch.  I. did 
not  notice  any  peculiar  smell  in  the  forecastle  when  1 
lighted  the  paper.    Two  other  men  were  severely  burnt. 
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(Bjf  Mr.  Crossman.)  "When  1  was  below  lightiiig  mj 
piece  of  paper,  Morneon  was  in  bed.  I  then  tiiKW  the 
piece  of  paper  into  the  ashpan ;  it  was  nearly  out. 

(By  Mr.  Maude,)  There  is  a  sounding  pipe  leading  from 
the  tank  below,  ^rfiich  extends  3  or  4  feet  above  the  deck 
of  the  forecastle,  about  a  foot  ^m  the  cupboard  and 
2  feet  irom  the  ladder.  Where  I  threw  the  piece  of  burnt 
paper  was  8  feet  firom  the  sounding  pipe ;  that  was  half 
an  hour  before  the  explosion.  I  did  not  see  anybody 
smoking  in  the  forecastle.  I  did  not  light  the  lamp,  I 
lighted  the  piece  of  paper  to  look  for  my  pot  to  make  the 
cofPee.  Morrison  who  was  killed  had  a  great  habit  of  smok- 
ing his  pipe  oS  a  morning  before  he  came  on  deck.  My  im- 
pression is  that  Morrison  must  have  struck  his  nuttch  to 
light  his  pipe  upon  this  sounding  pipe. 

{By  Captam  Fowell.)  One  hatch  was  off  of  eveiy  batch, 
it  hmig  such  fine  weather. 

(By  Mr.  Darley.)  There  are  limbers  in  the  ft>re  hold.  I 
have  seen  them  up  and  have  assisted  in  getting  them  up ; 
they  simply  ship  and  unship  ;  they  are  4  or  5  feet  long.  I 
did  not  notice  a  pipe  unaer  these  limbers.  I  have  not 
seen  the  limbers  taken  up  in  the  after  tank.  There  was 
some  paints  and  oils  kept  in  the  storeroom  and  some 
turpentine  in  a  bottle,  a  tin  bottle.  The  naphtha  was  kept 
there  in  a  bottle  also.  There  are  two  places  in  the  after 
tank,  one  on  each  side,  to  let  the  water  out  of  the  tank. 
In  one  place  it  was  2  feet  long,  perforated  with  holes.  It 
looked  like  brass.  I  know  it  was  not  wood ;  it  was  about 
1  foot  long,  and  the  holes  were,  the  size  of  a  little  finger. 
On  the  other  side  of  the  tank  the  holes  were  about  the 
same  size,  but  the  form  of  the  plate  was  different — one 
projects  above  the  flat,  and  the  other  is  in  the  flat.  I 
never  saw  that  plate  up,  and  cannot  say  where  it  goes  to. 
There  was  an  iron  bulkhead  on  the  fore  side  of  the  after 
tank  :  the  ait  bulkhead  was  also  of  iron.  The  limbers  aft 
are  from  2  to  3  feet  of  the  bottom  of  the  ship.  I  have 
never  been  down  in  those  limbers,  only  to  put  my  ann 
down  to  get  the  dirt  out.  If  the  hatches  were  on  and  the 
tarpaulines  there  would  be  no  means,  that  I  see,  of 
ventilating  the  vessel  whatev^.  I  have  assisted  to  load 
her  on  many  occasions. 

John  Hyde. 

The  within  deposition  of  the  said  John  Hyde  was 
taken  upon  oath  before   me  at  the  police   court 
afozesaid,  this  27th  day  of  September  18/3. 
D.  Maude, 

Stipendiary  Magistrate. 

Frederick  Rogers  sworn. 

I  was  a  fireman  in  May  last  on  board  the  "  Berwick," 
and  was  on  board  on  the  morning  of  the  8th.  I  was  in  the 
forecastle  when  the  explosion  occurred.  I  did  not  hear  the 
explosion.  I  was  sitting  down  in  tl^  middle  of  the  fore- 
castle. I  was  burnt  suddenly  about  the  neck  and  arms. 
I  did  not  smell  anything.  Morrison  was  coming  out  of 
the  forecastle  at  the  time ;  he  was  on  the  forecastle  ladder. 
I  did  not  see  him  light  anything.  I  did  not  see  him 
smoking  his  pipe.  The  third  man  who  was  hurt  was  in 
his  hanunock,  10  or  12  feet  from  the  scuttle  on  the  port 
side.  I  know  that  Morrison  often  lighted  his  pipe ;  he 
was  in  the  habit  of  lighting  his  pipe  before  he  went  on  deck 
of  a  morning ;  he  mostly  struck  a  match.  I  know  where 
the  sounding  pipe  is  in  the  forecastle ;  I  never  saw  Morri- 
son strike  his  match  on  that  pipe.  I  have  seen  him  strike 
a  match  close  by  that  pipe  on  a  match  box,  as  he  kept  his 
matches  in  a  locker  close  alongside  this  pipe.  I  have  seen 
him  light  his  pipe  at  that  locker;  he  would  throw  his  match 
on  the  forecastle  floor.  I  did  not  see  him  light  a  match  on 
the  morning  of  the  explosion.  He  might  have  lighted  one 
without  mv  seeing  him  on  that  morning.  When  I  got  on 
deck  Momson,  I  found,  was  dead  on  the  deck.  I  did  not 
go  into  forecastle  any  more. 

(By  Mr,  Crossman,)  I  went  into  the  forecastle  to  call 
Morrison.  I  did  not  smell  anything,  nor  did  I  see  any 
flame. 

(By  Mr.  Maude,)  A  man  going  up  the  ladder  would 
pass  by  the  pipe,  which  would  he  on  his  right  hand,  and 
he  might  easily  have  rubbed  his  match  upon  that  pipe 
while  passing  up. 

(Bv  Admiral  Powell.)  I  did  not  see  much  smoke  in  the 
forecastle. 

(By  Mr.  Darley,)  I  had  only  been  a  week  in  the  ship, 
one  voyage.  I  was  never  in  any  of  the  holds.  I  never 
cleanea  out  the  limbers,  either  aft  or  forward. 

Frederick  Rogers. 
The  ^thin  deposition  of  the  said  Frederick  Rogers 
was  taken  upon  oath  before  me  at  the  poUce  court 
aforesaid,  this  27th  day  of  September  1873. 
D.  Maude, 

Stipendiary  Magistrate. 


William  Clarke  sworn. 

I  was  second  mate  of  the  "  Berwick  "  in  May  kst,  and 
was  present  at  her  loading  with  gas  coal.  There  is  a 
warnmg  posted  up  not  to  batten  the  hatches  down  while 
the  ships  are  loading.  I  complied  with  that  notice.  The 
"  Berwick  "  has  five  water-tight  compartments,  four  holds 
for  cargo ;  the  first  forward  is  a  ballast  tank,  and  is  always 
used  for  that  purpose ;  No.  2  is  a  store  room ;  No.  3  is  tne 
fore  hold  for  cargo ;  No.  3  is  not  used  as  a  ballast  tank ; 
No.  4  is  used  as  a  t)allast  tank ;  there  is  a  difference  in  the 
ceilings  of  Nos.  3  and  4.  The  ceiling  of  No.  4  is  double  all 
over.  No.  4  is  used  for  cargo  as  well  as  ballast.  No.  5  is 
used  for  cargo  only ;  the  ceiling  of  No.  5  is  the  same  as 
No.  3,  a  single  Uning,  but  since  the  explosion  a  double 
lining  has  been  put  on,  making  it  the  same  as  No.  4.  That 
was  done  because  the  ceiling  was  bad  and  allowed  the  ooal 
dust  to  get  into  the  bilge.  There  is  a  pipe  leading  from 
the  ballast  tank  under  the  forecastle.  I  do  not  know  how 
far  it  leads  aft ;  it  leads  into  the  bilge.  When  the  bilges 
get  water  in  they  are  pumped  out  by  the  engine.  I 
was  in  the  ship  m  186/.  There  was  a  slight  explosion 
then  in  the  store  room,  but  no  injury  was  done  worth 
speaking  of.  That  occurred  in  the  IVne  Dock.  That 
occurred  by  a  man  taking  a  naked  light  into  the  store 
room.  The  gas  must  have  got  in  through  the  wooden 
bulkhead.  Ever  since  that  time  it  has  been  strictly  for- 
bidden to  go  into  the  store  room  with  a  nak^  light,  that 
is  to  say,  if  the  ship  is  loaded.  Our  hatches  were  off  at 
the  time -of  the  last  explosion.  I  ^^as  in  my  bed  at  the 
time  and  felt  the  shock. 

(By  Mr.  Crossman.)  The  ceiling  of  No.  5  was  repaired 
in  consequence  of  injury  received  in  unloading  the  ship. 

(By  Mr.  Cottingham.)  No  alteration  has  been  made  in  the 
ventilation  of  the  store  room  since  1867.  The  hatch  ot 
that  compartment  was  off  at  the  time  of  the  last  explosion. 

(By  Mr.  Barley,)  I  have  been  seven  years  in  the  ship. 
Before  the  explosion  the  only  way  of  ventilating  the  ship 
was  by  taking  the  hatches  off.  Since  the  accident  two 
ventilating  pipes  have  been  placed  in  the  fore  hold,  about 
5  inches  in  diameter.  There  are  four  pipes  been  fitted  to 
No.  4  compartment,  the  ballast  tank,  and  two  in  No.  5 
compartment ;  also  two  in  the  store  room  and  two  in  the 
forecastie,  which  go  down  into  the  tank.  There  are  also 
two  ventilating  pipes  in  the  forecastle  which  do  not  go  into 
the  tank. 

William  Clarke. 
The  within  deposition  of  the  said  William  Clarke  was 
taken  upon  oath  before  me,  at  the   police  court 
aforesaid,  this  27th  day  of  September  1873. 
D.  Maude, 

Stipendiary  Magistrate. 


William  Parker  sworn. 

I  am  steamship  surveyor  to  the  Board  of  Trade.  On  the 
2nd  August  last,  by  direction  of  the  Board  of  Trade,  I 
surveyed  the  S.S.  "  Berwick,"  which  was  lying  in  the 
Regent's  Canal  Basin;  her  cargo  was  out.  I  made  a 
report  of  the  survey  which  I  now  produce,  and  it  is 
correct.  (Report  reaid.)  I  am  of  opinion  that  the  bilge 
would  hold  a  sufficient  quantity  of  gas  to  fill  the  tank  and 
more ;  a  portion  might  De  drawn  into  the  engine-room ; 
from  what  I  saw  my  opinion  is  that  the  explosion  took 
place  in  the  tank,  and  would  rush  out  through  the  scuttle 
of  the  forecastle.  I  traced  the  pipe  into  the  bilge.  If  gas 
accumulated  in  anv  of  the  compartments  it  would  flow 
through  the  entire  bilge. 

(By  Captain  Powell.)  The  sounding  pipe  when  I  saw  it 
went  up  to  the  upper  deck.  I  would  not  pass  a  passenger 
ship  with  the  sounding  pipe  coming  into  the  forecastle 
where  the  men  lived,  unless  it  came  to  the  main  deck. 

(By  Mr.  Crossman,)  In  colliers  it  is  the  general  rule  for 
the  sounding  pipes  to  end  in  the  forecastle.  We  have  no 
jurisdiction  over  colliers  in  that  respect. 

Wm.  Parker. 
The  within  deposition  of  the  said  William  Parker  was 
taken  upon  oath   before   me  at  the  police    court 
aforesaid,  this  27th  day  of  September  1873. 
D.  Maude, 

Stipendiary  Magistrate. 

Adolph  Vassard  sworn. 

I  reside  at  No.  25,  Finsbury  Place,  London.  1  am  a 
member  of  the  Chemical  Society  of  Paris,  also  erf  the 
Polytechnic  Society,  Paris.  I  have  analysed  a  sample  of 
coal  sent  to  me  bv  Mr.  Johnasson,  the  owner  of  the 
"  Berwick."  I  produce  a  portion  of  that  sample.  I  have 
sent  in  a  report  of  that  analysis,  and  now  produce  it. 
(Read.)    I  have  no  doubt  that  the  explosion  took  placas 
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at  the  mouth  of  the  pipe  in  the  forecastle  under  the  ladder. 
The  report  of  the  explosion  would  be  very  low. 

A.  Vassard. 
The  within  deposition  of  the  said  Adolph  Vassard 
was  taken  upon  oath  before  me  at  the  police  court 
aforesaid,  this  27th  day  of  September  loj^. 
D.  Maude, 

Stipendiary  Magistrate. 

Report  of  Adolph  Vassard  (referred  to  in  his 
evidence). 

I  have  no  doubt  that  the  cause  of  the  explosipn  that 
took  place  on  the  "  Berwick  '*  was  due  to  light  carbu- 
retted  hydrogen  gas,  otherwise  metham,  fire  damp  or 
marsh  gas.  lliis  gas  is  but  too  often  disengaged  in  coal 
mines  from  freshly  cut  surface  or  from  apertures  or 
blowers  wheie  it  exists  in  a  state  of  compression,  or  from 
the  cells  of  the  coal  thrown  open  by  the  breaking  of  the  coal. 
It  produces  all  the  accidents  resulting  from  explosions  in 
collieries.  It  is  the  result  of  the  decomposition  of  wood  or 
brom  coal  into  mineral  coal  and  is  constantly  formed  by 
and  disengaged  from  coal  that  has  not  yet  attained  the 
highest  d^ree  of  decomposition  represented  by  anthracite 
or  stone  coal.  Of  course  it  is  so  formed  and  disengaged  in 
more  or  less  quantity  according  to  the  actual  state  of  the 
coal,  that  is  to  say,  according  to  a  graduate  scale  beginning 
with  cannel  coal  and  ending  with  anthracite. 

The  specific  gravity  of  that  gas  is  0*559  or  little  more 
than  half  that  of  air.  It  is  colourless  and  inodorous,  and 
can  be  respired  to  a  great  extent  without  danger.  When 
it  comes  into  contact  with  air  and  a  naked  light,  it  at  once 
explodes  and  produces  carbonic  acid  gas,  with  the  same 
effect  as  gunpowder. 

Its  illuminating  power  is  very  low,  and  it  bums  with  a 
pale  yellow  flame. 

It  is  a  mixture  of  that  gas  and  of  carbonic  acid  that  is 
given  off  when  the  bottom  of  pools  in  which  water  plants 
^w  is  stirred  up. 

I  have  examined  the  coal  furnished  to  me  by  the  owner 
as  being  similar  coal  to  that  which  was  on  boara  the  "  Ber- 
wick "  when  the  explosion  took  place.  It  consists  of  about 
one-third  of  highly  bituminous  coal  and  two-thirds  of  fine 
cannel  coal.     It  well  deserves  its  name  of  gas  coal. 

Some  pieces  of  the  coal  are  very  curious,  and  show  to 
actual  demonstration  that  it  is  actually  in  course  of  further 
decomposition.  It  must  be  here  remembered  that  cannel 
coal  is  the  intermediate  state  of  coal  between  wood  coal 
and  bituminous  coal.  Its  decomposition  is  actually  going 
on  with  large  emission  of  light  carburetted  hydrogen. 

The  bituminous  part  of  the  cargo  on  board  the "  Ber- 
wick "  was  brittle  and  easily  broken,  and  it  may  have  been 
broken  by  the  attrition  of  the  ship ;  opening  some  cells 
and  giving  off  its  share  cf  gas ;  but  the  great  source  of 
carburetted  hydrogen  was  the  cannel  coal. 

In  four  days  a  weighed  quantity  of  that  coal,  broken  up, 
gave  me  a  quantity  of  the  said  gas  equal  }  of  a  cubic  foot* 
per  ton. 

Upon  analysis  the  mixed  coal  gave  me — 

Carbon   .  -  -  -    6472 

Hydrogen     n     -  -  -    21 '56 

Oxygen  and  Nitrogen    -  -     1192 

Ash        ...  -      1-80 


10000 


It  gives  13*549  cubic  feet  of  illuminating  gas  per  ton,  or 
nearly  462  lbs. 

Its  specific  gravity  is  1  *  272.  The  nature  of  the  gas  that 
to  my  belief  produced  the  explosion  having  been  explained, 
it  can  be  understood  that  on  a  steamer  loaded  with  a  large 
quantity  of  such  a  kind  of  coal  so  liable  to  emit  it,  a  rather 
larffc  amount  of  carburetted  hydrogen  will  be  ^iven  off, 
and  if  no  or  inadequate  escape  is  provided  for  it,  it  will 
find  its  way  into  any  empty  part  through  any  leakage  or 
pipe  to  be  found. 

Moreover,  if,  as  I  understand  it  to  be  the  case,  on  board 
ship  carrying  coal  all  available  room  is  used,  if  the  bilge 
was  not  actually  filled  up  with  coal,  at  all  events  some 
was  close  by  the  side  of  it  or  immediateljr  over  it  or  part 
of  it,  and  uiough  the  gas  is  lighter  than  air  it  may  never- 
theless have  been  forced  sideward  or  downward  into  the 
bilge  where  there,  finding  the  leaden  pipe  leading  into  the 
ballast  tank,  of  course  it  took  that  way.  Although  that 
pipe  is  provided  with  a  cock  to  prevent  the  escape  of  water 
when  the  ballast  tank  is  filled,  it  mav  certainly  have  beien 
left  open,  not  being  actually  wanted  for  the  piirpose  which 
it  was  fitted  for,  because  the  tank  was  empty. 

Therefore,  it  can  be  assumed  that  that  cock  was  left 
open;  that  the  carburetted  hydrogen  gas  went  through 
the  lead  pipe  into  the  ballast  tank,  and  there  finding  its 
way  through  the  air  pipe  it  went  through  it.    That  pipe. 


the  evidence  shows,  had  its  opening  immediately  under  the 
ladder  of  the  forecastle,  therefore  a  current  of  gas,  carbur- 
retted  hydrogen,  was  continually  existing  under  that 
ladder. 

The  first  man  who  went  down  the  forecastle  may  have 
lighted  his  newspaper  when  on  the  bottom,  without  thinking, 
however,  that  he  was  not  doing  the  best  for  his  safety,  llie 
deceased,  very  likelv,  lighted  ms  match,  piece  of  newspaper, 
or  whatever  it  may  have  been,  while  actually  going  down  the 
ladder,  whereby  his  naked  li^ht  came  into  contact  or  nearly 
so  with  the  opening  of  the  aur  pipe,  therefore  with  gas  (car- 
buretted hydrogen),  and  necessarily  an  explosion  took 
place  which  was  communicated  at  once  to  the  inner  part  of 
pipe  and  tank,  and  did  all  the  damage. 

In  conclusion  though,  there  are  anthracite  and  chemi- 
cally agglomerated  coal  dusts  that  are  not  liable  to  give  off 
carburetted  hydrogen,  it  is  necessary  on  board  ship  cany- 
ing  coal  of  any  kind  to  provide  for  a  thorough  ventilation 
of  the  whole  cargo,  and  to  take  every  precaution  against  the 
escape  of  inflammable  gases  through  pipes  or  into  places 
where  they  ought  not  to  be  found. 

(Signed)        A.  Vassard, 

Exhibited  before  me  at  the  police  court  aforesaid,  this 
27th  day  of  September  1873. 

D.  Maude, 

Stipendiary  Magistrate. 


Report  of  Mr.  William  Parker,  Board  of  Trade 
Surveyor. 

Board  of  Trade  Surveyor's  Office, 

St.  Katherine's  Dock  House,  Tower  Hill, 

August  5th,  ib73. 

I  HAVE  inspected  the  ss.  "Berwick,"  official  No.  6131, 
and  have  the  honour  to  report  as  follows : 

The  vessel  is  183  feet  long,  divided  into  six  compart- 
ments by  five  iron  ^bulkheads.  In  the  first  and  third  of 
these  compartments  iron  'tween  decks  are  laid,  and  the 
lower  parts  used  for  water  ballast. 

In  the  'first  compartment  and  directly  under  the  lower 
forecastle  the  explosion  took  place,  tearing  away  from 
frames  the  whole  of  the  iron  deck  from  bulkhead  to  stem 
on  the  port  side,  bending  and  breaking  nearly  all  the 
beams,  and  breaking  three  of  the  main  deck  beams  above. 

I  have  carefully  examined  the  bulkhead  dividing  th 
tank  from  the  hold  and  cannot  conceive  how  gas  could 
escape  through  it ;  further,  I  had  it  fiUed  with  water  and 
found  it  perfectly  tif^ht.  But  I  beg  to  call  your  attention 
to  the  pipe  for  runnmg  the  water  out  of  this  tank ;  it  is  a 
2J-inch  pipe  leading  from  lower  part  of  tank  to  bilge  in 
No.  3  compartment,  and  can  be  opened  or  closed  by  means 
of  a  cock  attached  to  the  bulkhead.  The  tank  is  always 
empty  when  the  vessel  is  loaded,  and  if  this  cock  had  been 
left  open,  all  the  gas  that  accumulated  and  found  its  way 
into  the  bilge  would  flow  into  the  tank,  and  considering  it 
would  not  be  required  to  be  closed  until  the  vessel  was 
discharged  and  tank  ready  for  running  up,  I  think  it 
likely  it  was  left  open. 

I  have  further  to  observe  that  the  only  air  pipes  in 
the  ship  for  the  escape  of  gas  were  the  sounding  pipes, 
2  inches  diameter,  which  as  usual  were  covered  over  on  deck. 
The  one  that  led  from  forward  tank  being  alone  open  to 
the  forecastle,  and  in  such  a  position  that  a  man  going  up 
the  forecastle  ladder  could  easily  drop  a  lighted  match 
down. 

Since  the  explosion  each  compartment  has  been  fitted 
with  two  4i-inch  air  pipes,  ana  the  sounding  pipe  in 
forward  tank  carried  above  main  deck. 

This  morning  I  intended  examining  the  inside  of  forward 
tank  so  that  I  could  satisfy  myself  there  had  been  no  other 
anr  pipes,  and  that  bulkhead  had  not  been  repaired  since 
the  explosion,  but  when  I  got  to  the  dock  founa  vessel  had 
failed  yesterday. 

(Signed)        William  Parker, 

Surveyor. 
Exhibited  before  me  at  the   police  court  aforesaid, 
this  27th  day  of  September  1873. 
D.  Maudb, 

Stipendiary  Magistrate. 

The  Report. 

The  •'  Berwick  "  was  an  iron  screw  steam  ship,  built  at 
Cartsdyke,  in  the  county  of  Renfrew,  in  November  1855. 
She  had  two  decks,  three  masts  ;  was  schooner  rigged,  of 
365  tons  register,  and  the  joint  property  of  Messrs.  Ueorge 
Elliott  and  David  Johnessohn,  of  Usworth  Colliery,  in  the 
county  of  Durham,  colliery  owners. 

The  "  Berwick  "  was  one  of  a  fleet  of  steam  ships  solely 
employed  in  conveying  coal  cargoes,  and  made  on  an 
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Bveraffe  from  45  to  50  voyages  a  year  from  the  port  of 
Shields  to  London  and  elsewhere. 

She  left  Shields  for  London  on  the  8th  of  May  last  under 
the  command  of  Mr.  Rohert  Brown,  who  holds  a  certificate 
of  competency  as  only  mate,  dated  the  4th  of  July  1868. 
She  had  a  cargo  of  732  tons  of  gas  coal  on  board.  On  the 
following  morning  (the  9th)  at  4  o'clock  the  Dudgeon  light 
was  passed ;  at  5  a.m.  a  thick  fog  set  in  and  the  engines 
were  eased  to  half  speed.  At  6  a.m.  an  explosion  took 
place  in  the  forecastle,  and  one  of  the  stokers,  John 
Morrison,  who  was  at  the  time  coming  up  the  forecastle 
ladder;  was  blown  some  14  feet  into  the  air  and  killed, 
and  two  other  firemen  who  were  in  the  forecastle  were  much 
injured. 

From  the  evidence  it  appeared  that  the  "  Berwick  "  was 
183  feet  long,  and  dividea  into  six  compartments  by  five 
bulkheads.  In  the  first  and  fourth  of  these  compartments 
iron  'tween  decks  were  laid  and  the  lower  parts  were  used 
for  water  ballast.  The  first  compartment,  which  was  im- 
mediately under  the  forcastle,  was  used  for  water  ballast 
only,  the  second  compartment  was  used  as  a  store  room, 
the  third  for  cargo,  the  fourth  was  a  ballast  tank  and  used 
also  for  cargo,  and  the  fifth  for  cargo  only.  On  this 
voyage  the  forward  tank  was  empty,  as  was  usual  when  the 
ship  was  laden ;  from  this  tank  a  discharge  pipe  led  to  the 
bilge  under  the  after  cargo  hold ;  the  cock  of  this  pipe  was, 
when  the  tank  was  empty,  always  left  open.  There  was 
also  a  sounding  pipe  to  this  tank  which  terminated  in  the 
forecastle  about  3  feet  from  the  deck,  and  by  the  side  of  the 
hatch ;  this  was  an  open  pipe.  There  was  also  a  rivet  hole 
left  open  in  the  deck-flat  to  allow  water  to  pass  from  the 
deck  into  the  tank.  The  Court  thus  traced  a  direct  com- 
munication  between  the  bilge  through  the  tank  into  the 
forecastle,  where  the  explosion  took  place.  It  appeared  in 
evidence  that  the  coal  shipped  emitted  a  gas,  although 
inodorous  and  not  detrimental  to  life,  and  was  highly 
explosive  when  brought  in  contact  with  flame. 

Although  the  evidence  is  not  entirely  conclusive  on  this 
point,  the  Court  have  every  reason  to  believe  that  the  man 
Morrison,  either  by  a  lighted  pipe  or  match,  ignited  the  gas 
that  came  up  from  the  sounding  pipe,  thus  blowing  him 
up  through  the  hatchway  and  causing  a  lesser  injury  to 
the  other  two  men  who  were  at  the  further  side  of  the 
forecastle. 

The  Court,  after  a  careful  consideration,  exonerated  the 
master  of  all  blame,  and  returned  to  him  his  certificate. 

It  appeared  by  the  evidence  than  an  explosion  took  place 
in  the  forward  store  room  of  the  "  Berwick  "  in  1867,  and 
there  is  every  reason  to  believe  that  it  arose  from  the 
ignition  li  similar  gases ;  no  one  was  then  injured,  and  the 
iliiin*^'  ne  was  trifltng.  The  owners,  however,  very 
^*oucriy  ordered  the  Davy  lamp  to  be  used  in  future  in  the 
holds  and  store  room. 

The  Court  would  suggest  that  the  following  precautions 
should  be  taken  in  vessels  carrying  coal  cargoes,  viz.  ;*— 

That  the  discharge  pipes  from  the  water  ballast  tanks 
sAould  not  terminate  in  the  compartments  where  explosive 
gas  is  likely  to  collect,  and  that  all  sounding  pipes  should 
be  carried  to  the  upper  deck. 

Also  that  arrangements  should  be  made  by  pipes  or  other 
means  to  ventilate  the  lower  part  of  the  holds  of  vessels 
where  gas  is  likely  to  accumulate. 

The  Court  also  attach  the  utmost  importance  to  exclud- 
ing fire  damp  or  gas  from  the  compartments  where  the 
crew  live.    This  requires  not  only  great  care  on  the  part  of 


those  who  survey  the  ship,  bat  the  constant  supervision  of 
the  master. 

D.  Maude, 

Stipendiaiy  Magistrate. 
We  concur  in  this  report, 


The  following  Memorandum  on  Gas  Explosion, 
drawn  up  by  Mr.  Darlcy,  Nautical  Assessor  in  cases 
of  the  "  Zeno  "  and  **  Berwick,"  at  the  request  of  the 
Board  of  Trade,  has  been  forwarded  to  the  Commission 
by  that  Department. 

To  T.  H.  Farrer,  Esq.,  Secretary  of  the  Board  of  Trade, 
&c.  &c. 
12,  Batsford  Road,  St.  John's  Road, 
Deptford,  S.E., 
Sir,  14th  August  1875. 

In  compliance  with  your  request  I  have  great 
pleasure  in  submitting  the  following  memoranda  and  sug- 
gestions with  reference  to  casualties  from  gas  explosions 
on  board  colliers,  observing  that  I  shall  be  happy  to  aid 
you  or  the  Royal  Commission  in  any  way  you  may  desire. 

I  am,  &c. 
(Signed)        W.  Darley, 

late  Nautical  Assessor. 


To  PREVENT  Gas  Explosions. 

In  a  few  words,  to  prevent  accumulation  of  gas  in  con- 
fined spaces,  and  to  command  a  free  current  of  air  to 
liberate  it,  has  hitherto  proved  the  most  successful,  and  as 
a  general  rule  explosions  have  taken  place  where  this  has 
not  been  attended  to. 

Great  danger  arises  from  the  too  hasty  transfer  of  ffreen 
coal  just  taken  from  the  mine  to  the  hold  of  the  vessel ;  in 
this  condition  it  is  most  gaseous,  and  hence  the  greater  the 
danger ;  and  although  this  applies  to  coal  ffenendly,  it  does 
particularly  so  to  the  Welch  coal  from  Cardiff. 

In  order,  therefore,  to  reduce  the  danger,  it  should  be 
exposed  to  the  atmosphere  some  seven  or  eight  days  pre- 
vious to  being  shipped,  but  kept  free  from  rain. 

On  being  shipped,  it  will  continue  to  emit  gas,  and  more 
from  heavy  motions  of  the  ship  than  when  at  rest ;  the 
tendency  in  the  former  case  being  to  break  the  coal,  and 
thus  open  the  cells,  and  allow  the  escape  of  gas. 

The  specific  gravity  of  gas  being  considerably  less  than 
atmospheric  air,  it  naturally  rises  to  the  deck,  and  fills  the 
space  between  the  coals  and  deck ;  it  also  forces  its  way 
through  any  bulkheads  to  compartments  ac^jacent  to  these 
in  which  coals  are  stowed,  naturally  in  every  case  rising  to 
the  upper  part  of  the  vessel. 

This  was  shown  in  the  case  of  the  "  Zeno,"  where  the 
forepeak,  the  fore  side  of  the  coal-hold,  was  made  a  recep- 
tacle for  the  gas,  and  in  which  the  explosion  took  place, 
bursting  the  deck,  the  foremost  bulkhead,  and  the  bows  of 
the  vessel,  by  which  in  50  minutes  33,000/.  worth  of  pro- 
perty was  destroyed,  and  29  men  placed  in  peril  in  the  Bay 
of  Biscay. 

The  accompanying  sketch  will  give  an  idea  of  how  it 
occurred.  « 

The  explosion  in  this  case  occurred  through  a  man  going 
to  the  forepeak  with  a  naked  light.  He  removed  the  natch 
and  went  down  and  took  the  light  in  his  hand.  As  soon 
as  it  was  brought  below  the  deck  the  explosion  occurred, 
blowing  him  into  the  bows  of  the  vessel. 


'  Zeno.' 
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SPONTANEOyjSi  OOMBUfiTION   OF  COAL   IN   8HIP8  : 


I  would  remark  that  it  appears  to  me  that  an  notion 
takes  place  from  the  point  of  explosion  as  a  centre.  In  this 
case  the  man  was  blown  down  into  the  bows  ;  in  the  case 
of  the  "  Berwick  "  the  man  who  was  the  cause  of  the  ex- 
plosion was  blown  into  the  air  and  killed.  This  appears  to 
arise  from  the  act  of  stooping  to  strike  his  match  to  light 
the  pipe,  when  the  explosion  took  place  below  him  and 
blew  him  np. 

In  each  of  these  cases  the  gas  was  confined  and  no  venti- 
lation provided. 

From  the  explanation  given  at  the  court  at  Hull  on  the 
"  Zeno/'  she  was  built  for  a  general  cargo,  and  in  this  ex- 
ceptional case  was  used  for  a  cargo  of  Cardiff  hard,  brittle 
coal,  shipped  veiy  green  and  under  unfavourable  circum- 
stances, tiie  weather  being  very  foggy  at  the  time. 


The  case  of  the  ''  Berwick  "  was  one  in  which  the  fore 
baUast  tank  was  made  the  receptacle  for  the  gas,  fed  by  a 
pipe  leading  from  the  bilge  in  midships.  At  the  upper  part 
of  the  tank  was  fixed  a  sounding  pipe,  from  which  the  gas 
as  it  escaped  came  into  conta^  with  the  light  and  pro- 
duced the  explosion,  as  the  man  descended  the  ladder,  of 
which  the  following  sketch  will  give  an  idea,  the  light 
being  produced  from  a  match  with  which  he  was  about  to 
light  his  pipe. 

There  were  two  evils  connected  with  this  vessel,  viz.,  the 
dangerous  termination  of  the  sounding  pipe,  S,  between 
decks,  instead  of  being  led  to  the  upper  deck,  and  the  pipe 
from  the  tank  to  the  bridge,  B,  terminating  in  midships, 
instead  of  being  led  aft  to  the  bilge  of  the  engine-room, 
clear  of  the  gases. 


'  Berwick.' 


On  the  sounding  pipe,  S,  ending  between  decks  it  would 
lead  the  gas  intb  the  forecastle,  and  make  that  a  receptacle. 
The  pipe,  B,  leading  into  midships  brought  it  in  contact 
with  the  gas  generated  from  the  coal,  formed  a  passage  for 
the  gas  to  the  water  ballast  tank,  and  hence  the  fatal  con- 
sequences. 

The  fact  of  the  vessel  being  thus  attended  with  such  results 
suggest  that  no  coal  vessel  should  be  allowed  to  proceed  to 
sea  in  such  an  unseaworthy  condition  as  the  best  means 
to  prevent  casualties  from  a  similar  cause. 

The  drawing  which  I  forwarded  to  the  Board  of  IVade, 
by  request  of  the  court  at  Hull,  contained  a  comprehensive 
system  of  ventilation,  which  is  applied  with  such  success 
in  the  Royal  Navy  that  such  a  thing  as  ^as  explosion  is 
unknown  in  the  service,  and  not  only  appUes  for  the  pur- 
pose of  dispersing  gases  to  prevent  casualties,  but  also  for 
sanitary  purposes,  to  carry  off  foul  air. 

I  would  remark  that  it  is  necessary  at  least  two  cowls  be 
fitted  to  each  compartment  which  it  is  desired  to  ventilate, 
the  one  as  a  downtake,  the  other  as  an  uptake.  One 
drives  the  cold  air  down,  the  other  allows  the  heated  air  to 
ascend. 

The  gas  and  impure  air  will  thus  be  incessantly  driven 
out  as  it  is  generated. 

Whilst  these  shown  in  the  drawing  are  the  most  effec- 
tive, others  less  expensive  may  be  fitted  to  answer  the 
same  purpose ;  but  the  fatality  of  so  many  vessels  from 
this  cause  renders  it  imperative,  for  the  safety  of  life  and 
property,  that  some  such  means  should  be  resorted  to, 
which,  however  expensive,  is  cheapest  in  the  long  run. 

In  wood  vessels  the  openings  between  the  timbers  may 
be  used  to  great  advantage  for  the  purpose  of  ventilation, 
and  a  strake  of  plank  left  open  or  hinged,  so  as  to  admit 
of  being  openeid  at  pleasure,  the  fillings  between  the 
timbers  and  chocks  being  left  out  in  some  cases,  will  afford 
means  also  for  ventilation. 

Perforations  or  holes  cut  through  the  bulkheads  at  the 
upper  part  will  allow  of  a  free  passage  of  air  from  one 
compartment  to  another. 

The  bitts,  mast  wedges,  mast  (iron)  hatchways,  funnel 
casing,  ballard  heads,  and  other  fittings  present  facilities 
for  ventilation,  which,  if  used,  provide  excellent  means  for 
liberating  the  gases  and  preventing  danger. 

I  have  hitherto  referred  to  the  means  of  escape  aloft ;  I 
would  now  direct  attention  to  those  which  may  be  resorted 
to  below,  in  order  to  prevent  the  heating  of  the  coals,  and 
to  admit  of  a  freedom  of  the  escape  of  gas  from  the  lower 
part  of  the  coals. 

The  cargo  may  be  divided  in  midships  by  two  planks, 
one  on  ea^  side  of  the  pillars,  the  plank  being  fixed 


Venetian  way,  or  perforated,  so  as  to  allow  the  gases  to 
escape  between  them. 

The  same  course  may  be  taken  athwartships,  where  it  is 
desirable,  by  placing  chocks  or  t^uartering  between  the 
plank,  allowing  the  gases  to  escape. 

Particular  care  should  be  taken  to  well  ventilate  those 
compartments  ac^acent  to  the  coal-holds,  which  from  the 
leakage  of  bulkheads,  are  likely  to  mislead  into  danger  by 
the  impression  that  because  there  is  no  coal  there  is  no 
danger ;  the  cases  both  of  the  **  Zeno  "  and  "  Berwick  *' 
showing  that  the  danger  lay  where  there  was  no  coal. 

I  cannot  speak  in  too  high  terms,  nor  do  I  think  too 
much  importance  can  be  attached  to  the  use,  of  the  Davy 
lamps  on  board  colliers.  There  is  the  same  gas  and  the 
same  danger  on  board  ships  as  in  the  mine,  and  therefore 
I  think  it  would  be  both  wise  and  humane  to  make  it 
compulsory  to  use  them. 

They  were  used  on  board  the  "  Berwick." 

I  would  recommend  that  testing  tubes  be  fitted  leading 
from  the  deck  to  the  lower  part  of  the  hold,  so  that  perio- 
dically, by  the  aid  of  a  thermometer,  the  heat  of  the  coals 
may  be- ascertained,  the  lower  parts  of  these  being  kept  a 
short  distance  from  the  bottom  will  allow  of  much  of  the 
gas  escaping ;  these  may  also  be  perforated  at  the  sides, 
which  will  further  liberate  the  gas. 

There  is  an  objection  to  use  wood  pipes,  which  are  com- 
monly fitted,  from  their  tendency  to  forvi'ard  spontaneous 
coml^ustion,  from  the  fact  that  the  wood  will  take  fire  at 
a  much  less  temperature  than  coal,  and  being  the  practice 
to  put  yiem  in  the  main  hatchway  where  the  small  coal  is 
deposited,  the  pipes  first  get  dry,  then  the  point  of  ignition 
b  reached. 

ITiey  convey  air  to  fan  the  smouldering  wood  into  a  flaihe, 
and  afford  means  for  the  fire  to  spread. 

In  the  absence  of  the  wood  pipe;  the  coal  disposed  to 
heat  would  take  a  longer  time. 

If  pipes  of  iron,  perforated,  be  placed  in  the  coals,  they 
should  be  fitted  vertically,  and  not  at  the  lower  part  of  the 
cargo,  to  come  into  contact  mth  water. 

Earthenware  pipes  may  be  used  to  advantage,  laid  hori- 
zontally at  the  lower  part,  and  in  the  centre  of  the  cargo. 

The  galley  funnel,  from  its  heat,  would  act  favourably 
upon  a  pipe  led  up  at  the  back  of  it,  the  heat  having  a 
tendency  to  draw  the  gases  up. 

Advantage  should  be  taken  of  fine  weather  to  open  the 
hatches,  and  wind-sails  may  be  used. 

Arrangement  should  be  made  to  ventilate  the  limbers 
and  under  the  flats  of  the  holds,  and  that  cood  arrange- 
ment be  made  for  pumping  in  the  event  of  a  leak.  It  is  a 
matter  of  importance,  with  the  view  of  ipreventing  spfn- 
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taneous  combustion,  that  the  cargo  be  shipped  dry,  that  is, 
in  dry  weather,  and  that  it .  be  kept  dry  during  the 
voyage. 

There  is  much  more  risk  with  small  than  large  coals, 
and  it  will  be  found  that  fires  originate  generally  in  the 
middle  of  the  cargo  under  the  main  hatchway,  whm  the 
^atest  portion  of  the  coal  dust  lies. 

Coal  having  large  quantities  of  iron  and  sulphur  in  their 
composition,  being  deposited  in  large  quantities  and  not 
kept  perfectly  dry,  are  liable  to  spontaneous  combustion, 
as  a  chemical  action  takes  place,  and  ignites  the  coal,  from 
which  many  vessels  are  lost. 

(Signed)        W.  Darley. 


«  MIRANDA." 


OFPicrAL  Inquiry  held  at  the  Town  Hall,  Cardiff, 
on  the  13th  September  1875,  before  R.  O.  Jones, 
Esq.,  Stipendiary  Magistrate  for  the  borough  of 
Cardiff,  assisted  by  Captain  Castle  and  Captain 
Pryce  as  Nautical  Assessors,  respecting  a  casualty 
which  happened  on  board  the  steamship 
"  Miranda  "  off  the  coast  of  Cornwall  on  the  26th 
August  1875. 

The  Evidence, 

Peter  Peterson. 

I  am  chief  mate  of  the  "  Miranda  " ;  joined  her  at  Water- 
ford  in  the  beginning  of  June.  I  went  from  thence  to 
Cardiff  and  Maita.  Arrived  at  Newport  on  Friday,  20th 
August  last,  in  ballast.  Began  to  load  on  Saturday,  the 
21st.  It  was  my  duty  to  see  to  the  loading.  When  we 
began  the  holds  were  quite  clean  and  all  swept  out ;  no  damp 
or  wet  in  them  to  my  knowledge.  Her  f  orehold,  mainhold, 
and  afterhold  were  divided  by  iron  bulkheads.  Completed 
loading  on  Tuesday  evening,  between  5  and  6.  The  coal 
was  all  supplied  by  the  same  merchant,  so  far  as  1  know. 
There  were  the  same  marks  on  the  waggons.  P.  D.  were 
the  marks  on  the  waggons.  While  loading  we  had  wet 
weather ;  it  was  raining  on  Tuesday,  and  was  raining  on 
Tuesday  night.  The  hatches  were  not  on.  The  three 
hatches  were  loaded  at  different  times ;  the  afterhold  was 
loaded  first ;  part  of  the  mainhold  was  loaded  first,  then  the 
afterhold  was  finished,  the  forehold  being  loaded  last.  It 
was  showery  all  day  on  Tuesday.  We  were  not  altogether 
engaged  on  the  forehold  on  Tuesday,  but  finished  loading 
between  5  and  6  on  Tuesday  evening,  and  went  out  of  dock 
at  noon  on  Wednesday.  Wheh  we  left  the  dock  the 
hatches  were  put  on,  but  one  or  two  on  each  hatchway  was 
left  off.  The  main  hatches  and  fore  hatches  went  right  across 
from  coaming  to  coaming.  The  after-hatch  was  divided. 
The  weather  when  we  got  out  channel  was  a  strong  breeze 
going  down  channel  from  the  west.  At  half-past  six  p.m. 
we  battened  down  the  hatches.  I  have  been  for  the  last 
five  years  in  coal-carrying  vessels,  and  for  some  time  before. 
This  cargo  was  properly  stowed.  There  is  no  ventilation 
in  the  vessel  in  the  fore  and  main  hold.  The  main  hold 
was  full,  close  up  to  the  deck,  and  the  forehold  there  was 
a  portion  left  ont  on  account  of  trim,  a  space  between  deck 
and  cargo  of,  perhaps,  2  feet ;  it  was  not  trimmed  flat. 
There  v/as  no  communication  between  forehold  and  fore- 
peak  ;  they  were  divided  by  coUision  bulkheads,  which  I 
considered  \vater-tight.  It  extended  up  to  the  forecastle 
floor.  There  was  a  hatch  in  the  forecastle  to  get  down  into 
tlie  forepeak — a  small  hatch,  right  forward.  From  6  p.m. 
till  we  got  to  St.  Ives  Bay  it  looked  like  bad  weather,  and 
I  thought  it  prudent  to  batten  down  the  hatches.  There 
was  a  Srong  wind  and  heavy  sea.  Spray  came  over.  We 
removed  one  of  the  hatches  of  the  mainhold  on  Thursday, 
at  9  o'clock  a.m.,  to  let  out  any  gas.  None  of  the  crew  had 
complained.  The  boatswain  told  me  in  the  morning  it  was 
dangerous  coal,  but  did  not  complain  that  the  hatches  were 
battened  down.  When  we  took  off  the  mainhold  we  did 
not  discover  any  smell  of  gas.  The  other  hatches  were  kept 
on.  On  Thursday,  26th,  my  watch  began  at  8  a.m.  up 
to  12.  Nothing  particular  occurred.  There  was  a  ventila- 
tion to  the  afterhold  of  iron.  I  noticed  during  my 
watch  that  the  carpenter  was  repairing  the  bell.  When  my 
watch  ended  I  went  on  the  bridge.  There  was  no  light  to 
my  knowledge  in  the  forecastle  at  that  time ;  did  not  order 
any  down  into  the  forepeak.  There  was  a  lot  of  stores 
there — rope,  oaknm,  &c.  There  was  nothing  but  oakum 
and  pitch  there  for  the  carpenter.  Soon  after  12,  when  on 
the  bridge  speaking  to  the  captain,  there  was  an  explosion. 
When  I  saw  the  flame  and  pieces  flying  I  went  behind  the 
funnel.  The  vessel  was  going  at  that  time  about  5  knots, 
her  full  speed.    After  the  smoke  cleared  I  saw  the  whole 


ship  was  blown  up  forwards,  and  we  at  once  went  to  get 
the  boats  ready;  that  did  not  take  long.  The  vessel  was 
on  fire.  The  captain  ordered  the  engines  to  be  stopped  at 
once,  that  was  the  first  order  he  gave ;  then  we  got  out 
boats  and  called  for  the  carpenter  to  mend  the  pumps. 
There  was  no  reply.  1  asked  the  chief  engineer  to  set  on 
the  donkey  engine  to  put  out  the  fire,  which  was  at  once 
done.  We  were  about  half  an  hour  extinguishing  the  fire. 
After  the  report  the  flame  went  up  as  high  as  the  topsail 
yard,  and  everything  went  before  it.  First  saw  the  car- 
penter on  the  poop.  The  foredeck  was  entirely  blown  off. 
I  think  nine  beams  were  broken,  some  in  two,  and  the  deck 
blown  up  past  the  foremast,  and  the  forecastle  blown  up. 
The  damage  did  not  extend  quite  to  the  mainhold.  A 
small  hatch  belonging  to  the  mainhold  was  off— a  separate 
hatch.  1  saw  some  pieces  of  tarpaidin  burning  aloft.  Some 
of  the  ratlines  blown  off  the  bulwark  was  blown  off,  the 
florst  plate  down.  The  explosion  had  opened  the  ship. 
The  explosion  went  up  and  lifted  the  stronger  plate  and 
bulged  the  ship  out.  The  bulkhead  between  forehold  and 
maiphold  was  damaged ;  was  blown  aft  4  or  5  inches,  bent. 
The  ship  is  now  in  the  Hill  dry  dock.  After  the  explosion, 
first  saw  the  carpenter  on  the  bridge ;  he  was  very  much 
burnt.  His  hair  and  beard  were  burnt  off;  his  clothes 
were  in  rags.  I  spoke  to  him.  I  said,  "  Lie  yourself  down 
on  the  poop."  I  said,  "  Have  you  had  any  light."  He  said, 
"  No."  I  asked  him  where  he  had  been  &st.  He  said  he 
had  been  down  forward ;  whether  forecastle  or  forepeak  I 
do  not  remember.  I  afterwards  heard  the  chief  engineer 
ask  him  where  he  put  the  hght.  He  said,  "  On  the  seat, 
and  when  I  took  off  the  hatch  it  blew  him  down  the  fore- 
peak."  When  we  called  over  the  crew  Benjamin  Davies 
was  missing.  The  carpenter  told  us  there  was  one  man 
missing,  he  did  not  say  whom.  Davies  was  in  my  watch. 
There  was  one  more  of  the  crew  hurt.  I  can  form  no 
opinion  of  the  cause  of  this  accident.  I  should  think  it 
would  be  the  naked  light.  I  suppose  gas  got  into  the 
forepeak.  No  notice  or  instruction  about  ventilation  had 
been  given  to  us  before  leaving  Newport  Dock.  There  are 
no  regulations  there  that  I  know  of.  I  have  loaded  a  cargo 
of  coals  at  Cardiff.  Never  observed  any  notice  there  about 
the  explosive  nature  of  the  coal,  or  about  ventilation.  Of 
my  own  experience  it  is  always  necessary  to  take  off 
hatches  when  the  weather  permits.  The  ventilator  passes 
through  the  deck  in  front  of  the  poopj  and  goes  up 
about  8  feet.    That  was  the  only  means  of  ventilation. 

(By  Mr,  Vachell.)  It  was  in  my  opinion  a  prudent  thing 
to  batten  down  hatches  at  6.30.  We  shipped  water  during 
the  night.  The  look-out  was  stationed  that  night  on  the 
bridge,  not  on  the  forecastle,  because  of  the  sea.  There 
was  rain,  and  it  was  blowing  hard  during  thq  night.  The 
next  morning  we  took  off  one  hatch.  If  we  had  taken  one 
'off  the  fore  hatchway  we  would  have  shipped  water  down. 
At  the  time  of  explosion  vessel  was  heading  S.W.  J  W., 
and  the  wind  was  about  W.S.W.,  a  head  wind,  a  little 
on  the  starboard  bow.  At  the  time  of  explosion  we 
were  off  St.  Ives  Bay.  It  would  have  taken  about  one 
hour  and  a  half  to  get  round  the  land  to  the  open. 
Having  rounded  the  land  the  vessel  would  have  headed 
about  S.  by  E.  We  should  have  had  a  fair  wind. 
Having  a  iair  wind  we  should  have  taken  our  hatches  off. 
The  ventilator  goes  right  down  to  the  bilge.  It  goes 
to  the  pump  and  down.  The  ventilator  is  the  pump 
itself,  rhere  was  a  Davy  lamp  on  bpard  the  vessel.  It 
was  not  prudent  to  take  the  hatchway  to  the  forepeak  off 
with  a  naked  light  close  by.  There  was  no  light  to  my 
knowledge  in  the  forecastle  up  to  12.  When  the  men  go 
to  bed  they  would  have  a  naked  light.  I  had  been  on 
board  this  ship  when  she  had  taken  a  cargo  of  coal. 


Re-examined  by  Captain  Castle. 

We  had  mooring  bits,  two  forward  and  two  aft,  and  two 
on  poop,  of  iron.  They  were  not  fitted  as  ventilators.  I 
have  seen  them  so  fitted  in  new  ships ;  there  was  a  sluice 
valve  in  the  collision  bulkhead,  shut  when  I  saw  it; 
carpenter  had  charge  of  it.  The  hatch  was  left  off  the  night 
we  loaded  to  let  any  gas  accumulated  go  off.  It  was 
against  all  orders  to  take  naked  lights  below ;  no  one  goes 
down  without  orders.  If  I  had  sent  anyone  down  I  should 
have  given  him  orders  not  to  take  a  naked  light.  We  had 
no  lock  to  our  forehatch.  Anyone  could,  I  suppose,  go  down 
at  any  time  they  pleased.  I  had  not  given  them  any  orders 
then.  The  hatch  in  forecastle  was  flush  with  the  deck. 
There  was  nothing  to  stop  it  going  up  if  there  was  any 
pressure. 

{By  Captain  Pryce.)  Our  engines  were  amidships,  and 
our  foremast  was  inmiediately  before  the  bulkhead  sepa- 
rating the  fore  from  the  main  hold,  the  end  was  parted  off 
under  the  hatchway,  pA)bably  trimmed  into  the  wings,  but 
at  the  fore  and  after  ends  there  was  a  space.    The  seat  on 
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which  the  carpenter  stood  the  light  was  20  inches  above 
the  deck  and  about  2  feet  from  the  after  coaming  of  the 
fore  scuttle.  The  forecastle  did  not  require  a  lamp  in  the 
day  time ;  at  night  it  hung  nearly  amidships  in  the  sailors 
compartment  of  the  forecastle;  but  a  little  abaft  the 
forecastle.  The  deck  over  collision  bulkhead  was  of  wood. 
The  carpenter  kept  his  nails  &c.  aft. 

Edward  C.  Downing. 

I  am  a  coal  merchant  and  shipbroker  at  CardifiF.  I  have 
had  upwards  of  30  years'  experience  of  the  nature  of  steam 
coal,  and  give  attention  to  the  stowing  of  steam  coal  and  its 
dangerous  qualities.  Coal  of  the  Lower  Duffiyn,  Middle 
DufPryn,  Abergavawr^  Fontaman,  Cwm  Rheol,  Aberuman 
collieries  are  of  the  same  quality.  Coal  recently  taken  from 
the  colliery  contains  more  gas  than  that  longer  exposed  to 
the  air,  and  coal  recently  taken  would  require  more  care  in 
shipment  and  ventilation.  Coal  stowed  in  a  vessel  in  a 
wet  state  would  not  be  liable  to  give  out  more  gas  than 
coal  in  a  dry  state.  In  coal  liable  to  spontaneous  com- 
bustion the  damp  would  produce  it,  but  such  a  combustion 
has  never  taken  place  in  coal  of  the  kind.  In  a  vessel 
loaded  as  this  was  it  would  be  most  dangerous  to  put  to 
sea  without  proper  precautions  as  to  ventilation  in  the  case 
of  coal  battened  down. 

[Mr.  Downing's  evidence  was  interrupted  in  order  that 
the  witness  Dunn  might  be  called  to  speak  as  to  the  col- 
lieries from  which  coal  had  been  raised. — (Signed)  D.  Rebs. 
Justices'  clerk.] 

John  Dunn. 

I  am  foreman  at  Newport  of  the  Powell  DufPryn  Com- 
pany. I  know  what  coal  was  shipped  in  August  last  in 
the  steamship  "  Miranda." 

Tons. 
Fontaman  -  -  -     136"  6 

Lower  DuflEryn        -  -    395 

Abergwawn  -  -     121 -13 

Middle  Duf&yn      -  -    405-1 

Aberaman  -  -  -    228*4 

CwmRheol  -  -    414 

Altogether,  1,694  tons  4  cwts.  115  tons  of  screening  were 
extracted.  The  nett  quantity  put  on  board  was  1>579  tons 
4  cwts.  I  saw  part  of  the  coal  put  on  board.  I  believe 
the  coal  was  very  dry  when  put  on  board.  From  the 
invoices  I  have  got,  I  can  say  that  the  coal  had  been  about 
24  hours  out  of  the  colliery,  a  little  of  it  might  have 
been  longer. 

(By  Mr,  Vachell.)  I  do  not  know  what  seam  the  coal 
came  from  like  this,  the  air  would  in  a  very  few  hours  be 
in  a  most  dangerous  state.  It  is  usual  to  ventilate  the 
holds  of  vessels  loaded  with  coals  of  the  description.  The 
precautions  are  necessary  in  every  hold.  I  should  not 
think  that  gas  would  accumulate  more  readily  where  there 
is  a  space  leJPt  in  loading  above  the  coal.  The  usual  means 
for  carrying  off  gas  is  to  put  the  hatches  open  and  pipes 
passing  through  the  deck  so  as  to  create  a  current  of  air 
over  the  coals.  I  should  think  it  most  incautious  in  a 
master  to  batten  down  his  hatches  in  a  few  hours  after 
going  to  sea. 

{By  Mr,  VachelL)  I  know  what  kind  of  ventilators  are 
put  in  vessels  whose  loading  I  superintend.  I  recommend 
the  captains  not  to  put  wooden  pipes.  I  might  sa^  the 
majority  have  iron  ventilators  of  some  kind.  The  ships  I 
superintend  generally  take  long  voyages.  A  ship  going  to 
Bridgewater  would  equally  require  a  ventilator  with  those 
going  long  voyages.  I  have  known  many  explosions  in 
dock  in  my  experience.  It  is  not  usual  to  give  notice  to 
captains  whether  coal  is  recent  or  not  from  the  collieries. 

(By  Captain  Castle,)  The  tubes  to  take  off  the  gas  would 
be  small  9-inch.  I  am  not  aware  that  mooring  bollards 
are  used  as  ventilators ;  iron  masts  are  often  used. 

(By  Captain  Pryce,)  Shown  the  plan.  I  should  think  it 
imprudent  to  have  the  hatches  battened  on  before  12  hours, 
the  cosJ  being  stowed  as  pointed  out. 

Thomas  Dunn. 

I  am  A.B.,  living  at  Newport,  and  shipped  in  the 
*  Miranda "  on  the  Monday  before  she  left  Newport.  I 
shipped  as  fireman.  She  was  loaded  in  the  Alexandra 
Dock.  There  was  one  bit  of  a  shower  while  loading. 
The  forehold  was  the  last  loaded.  The  after- hatch  was 
loaded  first.  I  did  not  join  till  Wednesday  about  half-past 
II.  When  she  was  in  the  basin  the  loading  of  the  fore- 
hold  had  been  completed,  and  was  chock  full  up  to  the 
deck.  AH  the  hatches  were  battened  down  except  one 
hatch  on  the  forehold.  Before  we  got  outside  the  mouth 
of  the  river  the  forehold  was  battened  down.  That  was 
done  by  order  of  the  second  mate.    After  that  was  done. 


order  was  given  to  wash  decks.  At  that  time  all  the 
hatches  were  fastened  down.  The  carpenter  secured  them 
by  order  of  the  second  mate.  They  were  all  battened  down 
just  as  we  got  outside  of  the  river.  While  I  was  on  deck 
not  one  hatchway  was  opened,  not  even  the  little  hatchway 
forward.  I  heard  the  boatswain  grumbling  about  the 
hatches  being  battened  down  ;  we  all  grumbled.  On  the 
day  after  we  left  Newport  my  watch  woa  fipom  8  to  12. 
During  the  watch  I  saw  the  carpenter  about  10  o'clock ; 
he  was  going  to  fix  my  bunkgr  boards.  At  12  o'clock  I 
came  up  on  deck,  and  just  as  I  got  to  the  forepart  of  the 
bridge  away  she  went  like  the  shot  out  of  a  gun.  I  was 
going  forward.  When  the  explosion  took  place  we  went 
to  the  boats,  every  man  for  himself;  no  one  gave  orders;  all 
were  cutting  away  the  boats.  I  fijst  saw  the  carpenter  on 
the  poop  ;  the  captain  was  putting  oil  over  him  and  Jim 
James.  After  the  smoke  cleared,  the  captain  gave  order 
to  put  the  hose  on  to  dout  the  fire.  After  that  I  saw  the 
captain  putting  oil  on  the  men.  Seven  of  the  crew  were 
English,  the  rest  were  Swedes.  Benjamin  Davies  was 
killed  by  the  explosion.  Jim  James  was  hurt,  and  the 
carpenter.     We  did  not  get  our  boats  into  the  water. 

(By  Mr.  Vachell.)  The  coal  in  the  forehatch  was  shipped 
between  4  and  5  in  the  morning.  We  were  there  about 
6,  and  then  were  told  that  the  ship  was  not  going  out,  so 
we  went  away.  It  was  not  raining  at  all.  I  was  on  deck 
when  the  ship  went  out  of  the  basin.  I  have  had  no  row 
with  the  chief  engineer.  After  we  got  outside  the  Newport 
light  there  was  no  hatch  off  at  all  till  it  was  it  was  blowed 
away.  I  did  not  complain  to  the  captain  about  the 
hatch,  it  was  not  my  place.  I  cheeked  the  boatswiun 
about  it. 

(By  Mr,  Waldron.)  I  was  sitting  on  the  forehatch  while 
we  were  going  down  the  river.  It  was  all  down  then.  We 
got  from  the  forecastle  to  the  forepeak  by  a  trap  hatch ;  it 
was  open  two  or  three  times.  A  m&n  named  John  went 
down  to  the  forepeak  to  look  after  his  knife. 

William  Smith. 

I  was  boatswain  of  the  "  Muranda."  I  signed  articles 
on  the  23rd  August,  Monday.  I  went  on  board  on  the 
Wednesday  about  half-past  10  in  the  morning.  The 
vessel  had  completed  loading,  and  was  in.  the  lock.  She 
left  Newport  about  half-past  11.  We  went  down  the 
river,  it  was  blowing  rather  fresh.  All  the  hatches  were  on 
except  one  hatch  of  the  forehatch  which  was  left  off.  That 
was  fastened  down  about  half -past  7  that  evening.  We 
were  then  below  the  Nash.  When  we  got  out  of  the  river 
orders  were  given  to  clean  the  decks.  I  assisted.  We 
began  at  the  fore  part  of  the  vessel ;  we  coiled  the  ropes 
away  first.  The  middle  hatch  was  entirely  closed;  the 
forehatch  was  open  then,  and  I  went  down  to  the  forehold 
to  get  some  lines.  That  forehatch  was  not  fastened  down 
till  we  got  below  the  Nash.  The  hatch  was  put  on  about 
4 ;  it  was  not  battened  down  till  half-past  7-  From  that 
time  none  of  the  hatches  were  opened.  On  the  Thursday 
my  watch  was  from  8  to  12  in  the  forenoon.  I  did  on  that 
day  sound  the  bell  at  12  o'clock  bv  order  of  chief  mate.  The 
carpenter  was  working  at  it ;  the  bell  was  lying  on  the 
middle  hatch,  and  the  carpenter  said  to  himself,  **  I'll  get  a 
bit  of  wire  to  fasten  the  bell."  He  went  to  the  forepart  of 
the  vessel.  .  I  went  to  my  berth  amidships,  and  lii'as  there 
about  a  minute  when  I  heard  a  report,  and  went  out  and 
saw  pieces  of  wood  falling  about.  I  wtks  struck.  I  and  all 
haoas  getting  the  boats,  and  went  up  and  assisted.  The  fore- 
part of  the  ship  was  blown  up,  and  the  hatch,  and  started 
the  winch  and  blew  the  beams  away,  and  the  main  deck  as 
far  as  the  foremast  was  started.  There  was  a  leak  on  the 
port  side,  and  I  shoved  a  sail  in.  I  saw  the  carpenter  come 
on  the  bridge  holding  his  hands  out  and  singing  out.  He 
went  on  the  poop,  and  they  put  an  awning  over  him.  I 
had  seen  Davies  that  morning,  the  last  time  about  two 
minutes  before  I  went  to  my  berth.  He  went  to  the  fore- 
mast of  the  ship.  After  the  explosion  I  picked  up  pieces 
of  his  cap  on  the  poop.  I  heard  the  captain  ask  the  car- 
penter if  ne  had  a  light,  and  he  said  *'  No."  Thomas  James 
also  was  injured,  and  another,  Gillmore,  had  his  arm  burnt 
and  his  hair  singed.  We  landed  those  men  at  St.  Ives. 
I  have  been  in  a  great  many  ships  laden  with  coal.  The 
gas  accumulated  in  the  hold  was  cause  of  the  explosion 
Never  heard  the  sailors  complain  of  the  hatches  being 
battened  down ;  I  did  not  complain  to  the  mate.  The  car- 
penter told  me  he  was  going  to  batten  all  down  for  the 
night,  and  I  told  him  not  to  be  foolish.  Thomas  Dunn 
never  spoke  to  me  about  it. 

(By  Mr.  Vachell,)  Going  down  the  river  the  middle 
hatch  was  battened  down.  The  main  hold  has  two  hatch- 
ways, a  small  one  and  a  big  one ;  both  were  battened 
down.  I  cannot  say  whether  the  after  hatch  was  battened 
down.    On  the  morning  of  the  explosion  the  hatchway  of 
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the  forehold  was  battened  down.  The  nii^ht  before  the 
explosion  it  was  blowing  a  fresh  breeze  at  12,  but  it  calmed 
away  before  morning.  We  had  shipped  a  great  deal  of 
water  in  the  after-part  of  the  ship  during  the  niffht.  When 
shipping  water  it  is  usual  to  batten  down  thehatches.  I 
do  not  consider  there  was  much  sea  on ;  there  was  pretty 
heavy  roll,  but  the  forehatch  could  have  been  opened  very 
well. 

(By  Captain  Castle.)  The  height  of  the  covering  of  the 
forehatch  was  about  a  foot  or  a  foot  and  a  half,  and  the 
deck  would  have  to  be  half  full  of  water  before  it  ran  down 
the  hatch.  The  night  before  the  explosion  the  sea  would 
open  where  they  put  out  ashes.  When  I  went  below  the  day 
before  I  observed  no  smell  of  gas. 

(By  Captain  Pryce.)  I  came  on  deck  on  Thursday  morn- 
ing at  8.  She  would  have  borne  her  fore  hatches  off  at 
that  time. 


The  "Miranda"  adjourned  Inquiry. 
Town  Hall,  Cardiff,  14th  September  1875. 

JULUIS  SCHALYE. 

I  am  second  m^te  of  the  "  Miranda."    I  joined  her 
two  years  ago  in  London.      I  have  been  six  or  seven 
voyages  in  her.     She  had  coal  on  board  every  voyage.  We 
arrived  in  Newport  in  August.    I  was  on  board  while  she 
was  loaded.    Tne  holds  were  all  swept  and  clean  before  she 
began  taking  in  carso.    She  was  three  or  four  days  taking 
in  cargo.    During  the  time  there  were  some  showers.     1 
was  on  board  when  the  coals  were  put  in  forehold ;  they 
were    not  wet.     There  were    some  showers.      Finished 
loading   the    day  before  we  sailed  (Tuesday).      On  the 
25th  we  got  out  of  the  dock  about  12.    We  were  about 
a  couple  of   hours   going    down    the    river.    The   after 
hatch  was  open  when  we  left  dock.    It  was  battened  before 
dark;   the  middle  hatch  was  battened  down  about  the 
same  time.    The  fore  hatch  was  closed  about  7  o'clock.     I 
was  on  the  bridge  at  that  time.    The  decks  were  cleaned 
up    during  the  afternoon,  about  2  o'clock.    I  did  not 
notice  the  boatswain  coiling  up  rope  on  the  middle  hatch. 
We  had  a  strong  breeze  on  getting  into  the  channel  and 
it  continued  during  the  night.    During  my  watch,  from  4 
to  8,  there  was  less  wind,  out  the  same  sea.     I  came  on 
deck  at  12  at  noon  on  the  Thursday ;  as  I  came  down  the 
explosion  took  place,  but  I  had  time  to  notice  that  the 
small  hatch  of  the  main  hold  was  open.    I  did  not  notice 
whether  the  after  hatch  was  open.    At  6  o'clock  on  the 
morning  of  Thursday  I  gave  orders  to  one  of  the  A«B., 
John   Hansen,  to  go  down  the  forepeak  and  take  out 
some    paint    scrubbers.      I  told  him,  **  Don't  take  any 
light  with  vou."    The  forepeak  is  a  dark  place.    I  watched 
him  from  the  bridge.     I  could  see  into  the  forecastle.     He 
did  not  take  a  light  with  him.    There  was  no  light  in  the 
forecastle.    I  saw  none  during  my  watch.    When  the  ex- 
plosion took  place  I  had  just  come  down  the  foredeck  to 
my  berth.    When  the  explosion  took  place  I  saw  a  lot  of 
flame  and  smoke  come  out  of  the  forehold.    We  went  to 

get  the  lifeboats  ready,  and  then  put  water  down  the  fore- 
old,  because  the  coid  was  on  fire.  There  was  a  lamp  in 
the  forecastle,  hanging  up.  It  was  lit  at  8  in  the  evening, 
'  when  the  sailors  turned  in.  I  do  not  know  whether  there 
was  a  Davy  lamp  on  board.  While  going  down  channel  I 
never  heard  any  complaint  from  the  crew  about  the  hatches 
being  battened  down.  I  think  the  accident  was  the  con- 
sequence of  naked  lights. 

Cross-examined . 

It  was  prudent  to  batten  down  the  hatches  on  that  nighty 
because  we  shipped  any  amount  of  water  over  the  bows. 
The  crew  could  not  keep  a  watch  on  the  forecastle.  On 
the  morning  of  the  explosion  I  went  below  at  8.  It  would 
not  have  been  prudent  at  that  time  to  take  the  hatch  off, 
because  there  was  a  heavy  head  sea.  I  know  the  scuttle 
into  the  forepeak.  It  was  similar  to  those  I  have  seen  in 
other  vessels.  I  have  never  seen  a  padlock  to  any  such 
hatchway.  The  mode  of  ventilation  on  this  voyage  was 
similar  to  that  adopted  on  previous  voyages.  The  carpenter 
had  been  two  voyages  in  the  vessel  before  this.  I  have  been 
on  board  two  or  three  steamers  before.  None  of  them  had 
been  ventilated  otherwise  than  by  the  hatches.  It  would 
have  been  possible  to  have  coiled  rope  on  the  main  hatch 
if  one  or  two  of  the  hatches  had  been  open.  I  am  sure 
the  main  hatch  was  open  while  we  were  going  down  the 
river. 

(By  Captain  Castle,)  There  was  any  amount  of  water 
over  the  bow  after  daylight.  The  forecastle  was  lighted 
during  the  day  from  the  companion  and  bulla'  eyes  in  the 
sides.  I  have  never  seen  ships  fitted  with  iron  bits 
ventilators. 

(By  Captain  Pryce,)  The  chain  cables  were  bent  to  the 
anchor.    The  pipe  to  the  locker  was  covered. 
36S14. 


Edmund  Squire  Roberts. 

I  am  agent  at  Cardiff  for  the  Peninsular  and  Oriental 
Company,  and  have  been  here  since  1870.  We  ship  about 
100,000  tons  a  year.  Always  endeavour  to  get  the  best 
description  of  coal,  what  is  called  the  Cardiff  steam  coal. 
We  ship  a  good  deal  of  Powell's  Duffiyn  steam  coal.  In 
shipping  the  best  Cardiff  steam  coal  only  the  usual  pre- 
cautions are  necessarv,  that  is,  to  keep  a  free  current  of  air 
through  the  ship.  There  are  other  modes  used,  but  I  think 
them  prejudicial.  A  great  many  vessels  have  large  wooden 
ventilators  coming  through  the  deck.  They  are  to  prevent 
combustion.  If  coals  are  shipped  dry  we  do  not  expect 
combustion  at  all.  The  coals  from  the  pits  named  are 
likelv  to  generate  gas  quickly.  Gas  would  be  generated  in 
the  hold  of  a  vessel  from  such  coal  in  a  very  few  hours, 
particularly  if  shipped  in  wet  weather.  Coming  fresh  from 
the  colliery,  and  put  at  once  on  board,  it  would  be  more 
liable  to  generate  gas  more  auickly.  Having  on  board 
such  a  cargo  a  master  should  then  have  his  hatches  open 
as  long  as  weather  would  permit ;  he  certainly  should  not 
batten  them  down  for  24  or  36  hours  after  taking  in  the 
cargo,  if  it  be  possible. 

(By  Mr.  VachelL)  There  are  times  when  the  hatches 
must  be  battened  down.  It  is  very  important  to  keep  the 
coal  dry.  I  have  seen  a  great  many  steamers  here  loading 
with  coal ;  none  that  I  have  seen  have  had  ventilators ; 
nothing  but  the  hatches,  and  cowls  at  either  end  of  the 
vessel.  I  am  speaking  from  what  I  have  seen  and  from  what 
I  have  to  do  with.     I  have  heard  of  explosions  in  the  dock. 

Re-examined. 

It  is  absolutely  necessary  that  a  ship  should  befitted 
with  the  cowls  I  speak  of.  If  I  did  not  see  them  in  the 
vessel  I  have  to  do  with,  I  should  certainlv  speak  about  it. 

(By  Captain  Castle.)  It  is  necessary  to  have  a  free  cur- 
rent of  air  in  a  ship  built  in  compartments,  I  should  think 
it  necessary  to  have  ventilation  in  each  compartment. 

(By  Captain  Pryce.)  I  should  think  it  imprudent  to  fill 
each  compartment  with  this  kind  of  coal,  and  to  cover  up 
the  hatches  for  24  hours  without  some  means  of  ventila- 
tion. And  it  would  be  madness  to  take  a  naked  light  after 
the^  hatches  had  been  down  for  17  or  18  hours  near  any 
orifice  by  which  the  gas  might  escape.  I  do  not  approve 
of  loading  the  coal  right  up  to  the  deck.  The  diameter  of 
the  pipe  of  the  ventilation  of  the  ship  I  have  had  to  do 
with  would  be  14  inches,  but  smaller  pipes  would  do.    A 

fbs  pipe  of  3  inches  would  carry  away  a  great  deal  of  gas. 
have  seen  a  chain  pipe  used  as  a  ventihi^r.     I  have  seen 
bits  used  as  ventilators. 


Moses  Shores. 

I  am  chief  engineer  of  the  "  Miranda."  I  have  been 
over  three  years  in  her,  and  during  that  time  she  has  been 
engaged  in  carrying  coal.  On  Wednesday,  25th  August 
last,  we  were  in  Newport.  I  was  very  busy  with  the 
machinery  below.  I  did  not  notice  when  they  finished 
putting  in  the  cargo.  We  passed  Cardiff  about  4.  I 
came  on  deck  while  they  were  sweeping  the  deck.  I  did  not 
notice  the  hatches ;  they  were  open  while  we  were  in  dock. 
On  Thursday  my  watch  below  commenced  at  8.  We  were 
going  about  six  knots  fuU  speed.  We  had  head  winds 
and  sea  which  began  the  night  before  I  went  off  watch  at 
12  at  night.  It  was  blowing  and  raining  then.  It  got  a 
little  finer  towards  the  morning.  At  12  on  Thursday, 
when  the  explosion  took  place,  I  was  in  the  engine-room. 
I  was  on  deck  shortly  before.  I  felt  a  terrific  shock,  and  in 
a  few  seconds  I  had  the  order  to  stop  her.  I  did  stop  her. 
I  went  on  deck.  I  saw  the  captain  after  the  explosion.  I 
saw  the  carpenter  and  dressed  his  wounds.  The  captain 
was  standing  by.  I  said,  "  Carpenter,  where  did  you  place 
the  light."  He  said,  **  1  placed  it  on  the  seat  locker  till  I 
lifted  the  hatch,  and  the  moment  I  lifted  the  hatch,  the 
explosion  took  place  and  blew  me  up ; "  that  was  all  he 
said.  He  said  to  me,  I  afterwards  found  the  bottom  and 
lid  of  the  lamp.  It  was  the  lamp  used  in  the  forecastle. 
I  found  it  unaer  the  forecastle  amongst  the  wreck ;  it  was 
a  common  oil  lamp. 

(By  Mr.  VachelL)  There  is  a  safety  lamp  on  board.  It 
was  the  carpenter's  third  voyage.  I  do  not  know  whether 
he  was  warned  about  carrying  a  naked  light.  But  he  asked 
me  on  another  voyage  why  he  had  to  take  the  hatches  off, 
and  I  explained  to  him  about  the  gas,  and  he  seemed  quite 
satisfied. 

(By  Mr.  Castle.)  When  I  went  forward  I  found  the  ship 
damaged ;  the  beams,  nine  of  them,  were  broke  away, 
the  forecastle  blown  up,  the  berth  all  blown  to  pieces,  the 
forecastle  bulkheads  blown  out,  the  main  deck  blown  up 
right  away  to  the  foremast,  and  the  sheer  plate  bulged  out. 
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The  bulkfaeadd  blown  in  so  far  as  the  mainhold,  the  main- 
sail split  from  the  rigging  right  on  the  forecastle ;  the 
front  of  the  deck  and  the  poop  is  broke ;  the  deck  ends 
on  the  poop  are  broken  ;  the  stringer  plates  were  started. 
I  missed  Davies  about  half  an  hour  after  the  explosion. 
The  second  mate  was,  I  believe,  sent  down  the  forepeak  to 
look  for  him.  I  do  not  know  whether  a  boat  was  lowered, 
or  whether  anyone  was  sent  aloft  to  look  out  for  the 
bodj. 

John  Hansen. 

I  am  A.B.,  ktely  of  the  "  Marinda."  On  Wednesday, 
25th  of  August,  she  completed  loading.  I  was  then  on 
board.  We  left  dock  about  12 ;  the  hatches  were  all  ojatn. 
They  were  fastened  down  at  8  o'clock  that  night.  There 
was  a  heail  wind  and  strong  breeze,  and  we  shipped  a  deal 
of  water  that  night.  On  the  Thursday  morning  I  relieved 
the  wheel  at  12  o'clock.  At  6  o'plock  that  morning  I  went, 
by  order  of  the  second  mate  down  the  forepeak,  for  paint 
scrubbers.  He  said  ''  You  don't  want  a  light."  I  sud  I  did 
not  want  a  light  because  I  had  put  the  scrubbers  there  my- 
self. I  did  not  notice  any  smell  of  gas.  When  I  came  up  I 
fut  down  the  hatch.  There  was  no  light  when  I  put  it  down, 
put  out  the  light  myself  at  4  o'clock ;  it  was  an  oil  lamp, 
and  kept  just  by  the  forecastle  door.  It  was  a  tin  plant 
with  a  spout.  At  12  I  went  to  the  wheel,  and  had  been 
there  from  5  to  10  minutes  before  the  explosion  took  place. 
I  saw  smoke  and  flame  and  pieces  of  wood  blown  about  in 
aU  directions.  Davies  was  in  or  near  the  forecastle.  I 
found  a  piece  of  his  cap  on  the  deck.  When  I  took  the 
wheel  I  saw  the  carpenter  working  at  the  bell  on  the  middle 
hatch. 

(By  Mr.  Vachell.)  A  dinner  time  it  was  fine,  but  a  heavy 
swell  from  the  N.W.  At  8  o'clock,  I  could  not  say  whether 
it  w^ould  have  been  prudent  to  open  the  hatches.  At 
8  o'clock  there  was  a  deal  of  spray  to  windward.  There 
was  a  safety  lamp  on  board  kept  in  the  store  room.  I 
never  used  it,  but  I  have  seen  it  used.  I  do  not  know 
of  an  order  that  it  should  be  used  by  anyone  that  went 
below. 

(By  Captain  Castle,)  The  wheel  was  right  aft  on  the 

r)op  after  the  explosion.     I  ran  to  the  bridge  to  the  boats, 
expected  to  go  down  directly.    I  saw  nothing  floating  on 
the  water. 

Thomas  Foster  Brown. 

I  am  a  mining  and  civil  engineer  at  Cardiffi  I  am 
acquainted  with  the  coal  raised  by  the  Powell  Duf&yn  Coal 
Company.  Freshly  worked  coal  from  their  colleries  put 
into  the  hold  of  a  vessel  would,  if  barometrical  pressure 
were  lowered,  have  a  tendency  to  give  off  carburetted 
hydrogen  gas.  It  would  only  be  a  reasonable  precaution 
to  ventilate  the  hold  of  a  vessel  in  which  such  coal  is 
stowed.  The  hold  of  a  vessel  in  which  a  vacuum  was  left 
would  be  more  liable  to  combustion  than  where  the  coal  is 
filled  up  to  the  deck. 


Eyibenge  given  on  behalf  of  the  Owners  and 
Master. 

James  Styles. 

I  was  for  a  long  time  a  master  mariner  and  am  now  a 
ship  agent.  I  b^ve  commanded  three  steamers  carrving 
coal  cargoes,  and  since  I  have  been  agent  at  Cardiff.  I 
have  seen  many  more.  The  holds  are  usually  ventilated 
by  the  hatchways  being  left  off.  In  some  cases  assisted  by 
small  ventilators.  I  do  not  know  of  a  number  of  vessels 
coming  to  Cardiff  that  have  no  ventilators.  I  have  com- 
manded one  that  had  none.  There  are  times  in  this 
channel  when  it  is  necessary  to  close  the  hatches  shortly 
after  leaving  port.    . 

(By  Mr.  Waldrm.)  1  should  think  it  negligent  if  I  did 
not  see  to  the  proper  ventilation  of  my  cargo.  It  would 
be  partlv  my  duty  as  master. 

{By  daptain  Castle.)  The  two  vessels  I  commanded  had 
for  ventilators  upright  tubes  in  iron  about  6  inches  bore. 
Plain  tubes,  without  cowls,  and  about  4  feet  from  the  deck. 
I  recollect,  however,  having  some  with  cowls  and  some 
without.  We  had  one  only  in  each  compartment.  It  was 
put  there  to  liberate  something  rather  than  to  create  a 
current.  But  I  agree  that  there  ought  to  be  one  at  each 
end.  If  there  had  been  one  at  each  end  we  should  have 
kept  the  cowls  on.  I  imagine  the  tubes  would  be  better 
larger  than  3  inches.  The  ship  that  had  no  ventilators  I 
had  no  trouble  with,  but  I  felt  uneasy  sometimes. 

{By  Mr.  Jones.)  If  I  had  left  port,  say,  at  12  o'clock  to- 
day, and  the  hatches  remained  closed  from  6  or  7  this 


evening  until  12  the  next  day,  I  should  have  felt  uneasy ; 
but  I  should  have  gone  on  as  the  captain  in  this  case 
seems  to  have  done. 

Henry  Cloaks. 

I  am  agent  for  Messrs.  Spire,  steamship  owners,  and  was 
formerly  a  master  mariner,  and  I  have  had  considerable 
experience  as  to  vessels  coming  to  Cardiff.  I  have  known 
many  ships  coming  here  for  coals  which  have  not  been 
fitted  with  ventilators.  There  is  a  steamer  now  in  dock 
recently  built  which  is  not  fitted  with  ventilators.  I  have 
never  put  a  steamer  about  when  she  was  going  against 
a  hard  wind  because  of  gas,  or  heard  of  its  having  been 
done. 

(By  Mr.  Waldron.)  It  is  decidedly  necessary  to  have 
some  means  of  ventilation  over  the  cargo,  and  I  should 
think  wise  to  take  such  precautions.  I  should  think  I  was, 
to  some  extent,  responsiole  for  the  safety  of  my  crew.  If  a 
ship  is  going  head  to  wind  gas  would  get  to  the  fore  part 
of  the  ship. 

{By  the  Court.)  If  I  had  had  coal  battened  down  for  17 
hours  I  should  have  endeavoured  to  prevent  lights  being 
used. 

Report  of  the  Court. 

The  "  Miranda"  was  an  iron  screw  steamer  belonging  to 
Hull,  official  number  60,140.  She  was  built  at  Stockton- 
on-Tees  in  1868,  her  registered  tonnage  865*73  tons,  and 
she  was  owned  by  £.  Leetham  and  others,  at  HuU. 

She  left  Newport  about  noon  on  the  25th  August,  with 
a  full  cargo  of  1 ,579  tons  of  smokeless  steam  co^s,  bound 
to  Kiel,  and  had  a  crew  of  23  hands,  all  told,  including  the 
master,  Mr.  Wilhelm  S.  A.  Van  Deurs,  who  holds  a  certifi- 
cate of  competency  ;is  master.  No.  18,491. 

After  dearing  the  Newport  River  she  met  with  strong 
south-westerly  winds  and  a  considerable  sea,  which  caused 
her  to  ship  some  water,  but  not  sufficient  to  necessitate  the 
hatches  being  put  on. 

All  proceeaed  well  until  about  6.30  p.m.,  when,  as  the 
wind  was  increasing  and  night  coming  on,  the  whole  of  the 
hatches  were  put  on  and  battened  down  that  time,  until 
after  daylight  the  following  morning,  the  wind  continued 
fresh,  with  a  high  sea,  and  the  vessel  shipped  such  large 
quantities  of  water  that  the  look-out  man  on  the  forecastle 
had  to  be  removed  to  the  bridge. 

After  6  a.m.  the  weather  moderated,  but  the  sea  still  con- 
tinued so  high  that  it  prevented  the  hatches  being  taken 
off,  without  the  risk  of  wetting  the  cargo.  Nothing 
further  of  importance  occurred  until  shortly  after  12  p.m. 
The  forenoon  watch  had  just  been  reheved,  and  the  first 
officer  and  the  master  were  on  the  bridge,  when  about  12.15 
a  terrible  explosion  took  place  in  the  fore-part  of  the  vessel, 
whidi  was  instantly  enveloped  in  smoke  and  flame.  The 
engines  were  at  once  stopped  and  boats  got  ready  for 
lowering ;  meanwhile  it  was  .noticed  that  the  whole  of  the 
fore-part  of  the  vessel,  from  the  foremost  forward,  had  been 
blown  up  by  the  explosion.  As  some  fire  was  seen,  the 
donkey  engine  with  hose  was  at  once  set  to  work,  and  in 
about  twenty  minutes  the  fire  was  extinguished. 
The  extent  of  damage  is  described  as  follows : 
Nine  beams  broken. 

Forecastle  deck  and  all  the  butts  blown  to  pieces. 
Main-deck  blown  up  as  for  aft  as  the  foremast. 
Iron  bulkhead  to  main-hold  bent  aft  some  four  or  five 

inches. 
Stringer  plates  on  both  sides  lifted. 
Main-rail  split,  and  sheer-strake,  and  bulwarks  much 
disturbed. 
The  well  was  sounded,  but  the  vessel  made  no  water. 
On  mustering  the  crew  it  was  found  that  Benjamin 
Davies,  one  of  the  crew,  was  missing,  and  is  supposed  to 
have  been  blown  overboard,  as  portions  of  his  clothing  were 
found  in  the  rigging. 

The  carpenter  was  most  seriously  burnt,  and  .Thomas 
James,  seaman,  was  also  hurt.  These  two  men  were  landed 
at  St.  Ives  to  receive  medical  help,  about  two  hours  after 
the  accident,  and  were  left  in  the  infirmary  there. 
The  "  Miranda  "  then  bore  up  for  Cardiff. 
The  Court,  on  the  evidence  given  before  them,  attached 
no  blame  whatever  to  the  master,  and  they  therefore 
returned  him  his  certificate. 

They  find  that  this  casualty  is  clearly  to  be  attributed  to 
an  explosion  of  gas,  caused  by  the  use  of  a  naked  light  near 
the  scuttle  of  the  forepeak  by  the  carpenter,  previous  to 
and  when  he  opened  the  scuttle,  the  gas  having  found  its 
way  from  the  hold  through  the  collision  bulkh^. 

The  gas  had  accumulated  in  the  fore-hold  from  the  time 
the  hatches  were  battened  down  on  the  evening  of  the  25th 
until  the  explosion  took  place,  and  had  no  means  of 
exit 
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.  It  WM  stated  in  eindence  that  the  whole  of  the  cargo 
conaisted  of  freshly  wrought  coal,  none,  with  perhaps  t£e 
exception  of  a  few  waggons,  having  been  above  ground 
more  than  twentjr-four  hours.  In  wis  state  it  was  more 
dangerous  than  it  would  have  been  if  exposed  longer  to 
the  atmosphere. 

After  the  loading  was  completed  on  the  evening  of  the 
24th  August,  the  hatches  were  left  off  all  that  night  until 
6.30  p.m.  on  Wednesday  evening,  when  they  were  battened 
down.  From  that  time  till  the  explosion,  a  period  of  17 
hours,  the  gas  had  been  accumulating  in  the  nolds,  which 
had  no  ventilation  whatever. 

After  hearing  competent  and  experienced  mining  engi- 
neers  and  other  experts  on  the  subject,  the  Ck>urt  feel  it 
their  duty  to  offer  some  suggestions  for  future  guidance 
with  regard  to  these  danjgerous  cargoes,  and  therafore  re- 
spectfuBy  ask  the  attention  of  the  Board  of  Trade  to  the 
following  points  : 


1.  That  all  vessels  about  to  carry  oaigoes  of  gaseous  coal 
should  be  fitted  with  ventilating  pipes  or  shafts  at  each  end 
of  either  compartment  or  hold,  that  is,  that  there  should  be 
two  ventilators  in  each  hold  or  compartment,  so  fitted  as  to 
be  constantly  kept  open. 

2.  That  it  is  advisable  in  carrving  this  description  of  coal 
to  have  a  small  space  between  the  deck  and  cargo,  so  as  to 
insure  a  free  circulation  of  air  between  the  ventilators. 

3.  That  the  master  should  be  instructed  to  have  the 
hatches  off  whenever  practicable  during  the  voyage. 

4.  That  naked  lights  be  strictly  prohibited. 

Dated  this  15th  day  of  September  1875. 
(Signed)        R.  O.  Jonbb, 

Stipendiary  Magistrate. 
We  concur  in  the  above  Report, 


In  addition  to  these,  the  following  Casks  of  Explosion  of  Gas  in  Coal-laden  Vessels,  in  which  no  Statutory 
Inquikt  was  held  by  the  Board  of  Trade,  have  also  been  reported  by  that  Department  to  the  Commissioners : 


"  THOMAS  PARKER,"  of  Sunderland,  an  iron 
steamship  of  789  tons  register,  four  years  old,  and 
classed  Al  Lloyds. 

Was  lying  in  South  Dock,  Sunderland,  and  bound  for 
Cronstaat  with  1,350  tons  of  gas  coals;  the  hatches  were 
left  off,  and  idso  a  hatch  in  store  room,  for  ventilation. 

On  the  9th  September  1875,  about  9  a.m.^  four  coal 
trimmers  went  into  the  after  hold,  each  taking  an  unlighted 
candle,  when  one  of  thera  struck  a  match  to  light  the 
candles  and  an  explosion  immediately  followed.  The  flames 
reached  nearly  up  to  the  mixed  cross  trees,  but  the  fire 
went  out  shortly  after  the  explosion.  One  of  the  crew  was 
slightly  burnt,  and  four  coal  trimmers  burnt,  one  very 
seriously-  The  damage  done  altogether  to  ship  and  cargo 
amounted  to  about  85/. 


"LOUISA  THERESA,"  of  Vannes,  France,  a 
wooden  ship  of  200  tons  register,  20  years  old,  and 
classed  3/3-1-1,  French  Veritas. 

Sailed  from  Cardiff  for  Mataro  with  a  cargo  of  coals  on 
the  16th  January  1876,  and  on  the  same  date,  when  in  the 
Penarth  Roads,  an  explosion  of  gas  took  place  on  board, 
owing,  it  is  believed,  by  the  gas  coming  up  through  the 
hatch  in  the  Lazarette  and  igniting  by  the  fire  in  the 
master's  cabin. 


«  ATALANTA,"  of  Greenock,  O.N.  67914. 

The  Board  of  Trade  forwarded  to  the  Commission 
the  following  report,  with  its  enclosure,  from  one  of 
the  Board  of  Trade's  surveyors  at  Cardiff,  relative  to 
the  explosion  of  coal  gas  on  board  the  *'  Atalanta  :*' — 

Board  of  Trade. 

Cardiff,  June  22nd  1876. 

Explosion  of  Coal  Gas  on  board  ship  "Atalanta" 
of  Greenock,  O.N.  67914. 

In  forwarding  the  account  of  above-mentioned  catas- 
trophe, I  respec^uUy  beg  to  suggest  for  the  consideration 
of  the  Board  the  advisability  of  making  it  compnlsor^r  for 
all  vessels  to  have  a  ventilator  forward  and  aft,  as  it  is  at 
the  ends  of  the  vessel  that  gas  always  accumulates.  There 
have  been  six  or  seven  explosions  of  coal  gas  on  board 
vessels  here  since  I  have  been  stationed  at  this  port,  and 
in  eveiy  instance  the  explosion  has  been  either  at  the 
forwara  or  after  end  of  vesseL 

More  elaborate  means  of  ventilation  may  be  suggested, 
but  the  use  of  an  ordinary  iron  cowl  ventilator  at  each  end 
of  vessel  would,  I  think,  be  both  efficient  and  simple,  and 
would  keep  the  space  at  ends  of  vessels  clear  even  if  the 
hatches  should  be  accidentally  closed,  thus  preventing 
much  loss  of  life  and  property  by  such  explosions  as  this. 

Of  course  this  plan  is  for  sailing  vessels  only.  Steamers 
would  require  a  ventilator  in  each  compartment. 

(Signed)        W.  H.  Neatb, 
The  Asst.  Secretary,  Prin.  Off.  S.  Wales. 

Marine  Department, 
Board  of  Trade. 


Extract  from  "Western  Mail "  of  the  20th  of  June 
1876. 

Terrible  easplonon  at  Pemrth,  A  ship  shattered.  Four 
seamen  killed  and  many  if^ured.  MameUous  escape  of 
a  rigger. 

The  most  disastrous  explosion  that  ever  occurred  on 
board  a  shipat  Cardiff  took  place  at  9  o'clock  on  Monday 
morning.  The  inhabitants  of  Penarth  and  the  Bute 
pocks  were  thrown  into  the  utmost  consternation  at  the 
intense  force  and  report  made  by  the  explosion.  So  great 
was  the  shock  that  many  believed  an  earthquake  had 
shaken  the  foundations  of  their  dwellings.  Persons,  how- 
ever, about  the  dock  at  Penarth  and  on  Cardiff  pier-head 
observed  the  flames  and  smoke  issuing  from  on  board  a 
large  ship  lying  in  Penarth  Dock,  to  the  height  of  at  least 
200  feet,  and  on  hastening  to  the  scene  found  that  a 
frightful  explosion  caused  by  an  accumulation  of  gas  from 
the  cargo  of  coal  had  taken  place  on  board  the  barque 
"  Atalanta  "  of  Greenock.  The  decks  were  blown  up  fore 
and  afb  from  stem  to  stem,  the  rigging,  sails,  and  spars 
broken  and  enveloped  in  a  black  and  dense  smoke.  Im- 
mediate efforts  were  made  to  get  on  shore  the  injured 
members  of  the  crew. 

The  "Atalanta,"  being  outward  bound  and  ready  for 
sea,  had  most  of  her  crew  on  board. 

She  completed  loading  on  Friday  last,  having  shipped 
1,600  tons  of  the  Glamorgan  Coal  Company's  large  steam 
coal. 

The  ship  was  so  much  damaged  that  fears  were  felt  lest 
any  of  the  crew  could  survive  the  accident,  but  the  explo- 
ring party  nobly  pursued  their  labours,  descending  into 
the  ship's  hold,  cabins,  and  forecastle,  in  search  of  the 
dead  and  dying.  Men  were  found  shockingly  burnt  about 
the  head,  arms,  and  body.  These  were  speedily  landed, 
and  placed  in  the  store  of  Mr.  Clode,  butcher,  who  kindly 
lent  his  premises  on  Penarth  Wharf  for  the  use  of  the 
wounded.  Dr.  Nell  was  soon  in  attendance,  and  ordered 
some  of  the  cases  to  be  removed  without  delay  to  the 
''Hamadryad,"  hospital  ship.  Three  oases,  however,  he 
retained,  viz.,  that  of  Matteo,  an  Austrian  seaman, 
Donald  McKerrel  the  carpenter,  and  Captain  WiUiam 
Brown.  The  Austrian  succumbed  to  the  injuries  he  had 
received  at  10.30  a.m.,  his  body  being  removed  to  the 
Penarth  mortuary.  The  carpenter  was  subsequently  for- 
warded to  the  hospital  ship  venr  badly  hurt,  and  Captain 
Brown,  who  also  was  much  burnt  about  the  arms  and 
head,  was  conveyed  to  a  private  residence  at  Penarth. 

While  the  wounded  were  being  thus  attended  to,  and 
that  in  a  most  efficient  manner  by  Dr.  Nell,  it  was  dis- 
covered that  Mr.  Whitworth,  chief  officer  of  the  "  Atalanta," 
had  been  killed ;  also  an  ordinary  seaman,  named  John 
Hamett.     Both  bodies  were  carried  to  the  mortuary. 

At  a  short  distance  from  Mr.  Clode^s  store  another 
crowd  was  assembled  around  one  of  the  dock  lodges, 
wherein  was  found  the  mate  of  another  ship,  the 
"  Killochan,"  of  Greenock,  most  dangerously  wounded. 
He  was  in  the  act  of  shaking  hands  with  Mr.  Whitworth, 
of  the  ''  Atalanta,"  on  that  ship's  deck  when  the  explosion 
occurred.  Mr.  Whitworth  was  killed,  and  Mr.  Alexander 
Muir,  mate  of  the  "  Killochan,"  was  thrown  about  40  feet 
into  tiie  air.  In  alighting,  his  head  came  in  contact  with  a 
spar,  contusing  the  skull.  His  ri^ht  leg  was  at  the  same 
tune  broken.    He  lies,  as  stated,  m  a  hopless  condition. 

As  to  tiie  cause  of  tiiis  direful  event,  it  has  been  clearly 
ascertained  to  have  arisen  from  the  accumulated  gas  from 
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tlie  cargo  being  ignited  by  a  match  lit  by  one  of  the  sea- 
men, named  ^tonio  Pearo.  He  accompanied  H.  Ross, 
second  officer  of  the  ''  Atalanta,"  into  the  after  hold.  Mr. 
Ross  carried  a  naked  candle,  and  no  sooner  had  Pedro 
struck  the  match  to  light  the  candle,  than  the  explosion 
took  place.  Both  of  these  men,  who  are  badly  burnt,  are 
lying  at  the  hospital  ship. 


^  The  "  Atalanta  "  is  a  ship  of  1,1 16  tons  register ;  bnih 
at  Richmond,  United  States,  in  the  year  1857.  She  is  the 
property  of  Mr.  C.  S.  Caird,  of  Greenock,  and  was  bound 
from  Cardiff  to  Hong  Kong.  Strange  to  state,  the  ship 
that  was  alongside  of  the  "Atalanta"  at  the  time,  tiz., 
the  "  Killochan,"  likewise  belonged  to  Greenock. 


APPENDIX  III. 

Admiralty  Cases. 
The  following  Papers  have  been  received  from   the  Admiralty  relating  to  csases  of  SPONTANEons  Con- 
BUSTION  or  of  Explosion  in  the  Coal  Bunkers  of  Her  Majesty's  Ships,  and  in  certain  of  the  Govers- 
MENT  Coal  Stores. 


H.M.S.  «  EUPHRATES." 

(Spontaneous  combustion  in  starboard  coal-box.) 

The  following  is  an  extract  from  the  report  of  the 
captain  of  the  ''Euphrates/'  of  the  spontaneous  com- 
bustion which  occurred  in  the  coal-box  of  that  ship  on  the 
9th  April  1868. 

H.M.S.  "Euphrates/* 
Sir,  Bombay,  10th  April  1868. 

I  HAVE  to  report  for  your  information  that  an  occurrence 
happened  last  night  on  board  H.M.  Ship  under  my  command 
which  mif^ht  have  been  attended  with  very  serious  results, 
but  for  the  watchfulness  of  the  engineers  on  dulrjr  in  the 
engine  room  at  the  time,  and  the  measures  which  were 
adopted  on  my  being  informed  of  it. 

Tne  circumstances  are  as  follows: — ^We  had  sighted 
Kolarba  and  Kautari  Lights  about  9  p.m.,  and  had  stopped 
the  engines  so  as  to  wait  till  daylight  this  morning  for 
coming  into  harbour  to  our  moorings.  Shortly  before 
midnight  the  chief  engineer  (Mr.  Eyers),  reported  to  me 
that  smoke  was  observed  to  be  issuing  from  the  starboard 
coal  boxes,  and  he  had  no  doubt  that  spontaneous  com- 
bustion had  taken  place: — Fortunately  there  were  only 
about  20  tons  of  coal  in  that  particular  portion  of  the 
bunkers.  A  hose  from  the  donkey  engine,  and  also  from 
the  foremost  pump  on  starboard  side  of  main  deck,  were 
immediately  led  into  the  coal  box  in  question,  and  very 
shortly  the  place  was  flooded ;  and  whatever  combustion 
there  was  about  the  coals  were  completely  put  out.  *  ♦  *  * 

In  conclusion  I  beg  to  inform  you  of  the  cause  of  the 
combustion,  viz.,  that  Spencer's  patent  cement  round  the 
boilers  is  not  properly  secured,  in  fact  is  not  secured  at  all; 
and  from  the  great  heat  has  got  so  dried  up  that  it  has 
fallen  o£P,  consequently  leaving  nothing  between  the  great 
heat  of  the  boilers  and  the  coals  behind  them.  I  would 
therefore  suggest  that  some  means  (iron  bands  or  other- 
wise) may  be  adopted  for  boilers  coated  with  the  same 
composition  for  the  purpose  of  keeping  it  from  falling 
off. 

I  have,  &c., 

Montagu  B.  Dunn. 


H.M.S.  "MINOTAUR." 

The  following  is  an  extract  of  the  Report  received  at  the 
Admiralty  of  an  explosion  of  gas  which  took  place  in  the 
coal  bunkers  of  H.M.S,  **  Minotaur  "  on  the  25th  June 
1869;— 

"  On  the  25th  instant,  while  taking  in  shell,  an  alarm  of 
fire  was  reported  in  the  compartment  in  which  the  shell  are 
stowed. 

''The  ship's  company  proceeded  to  their  stations,  and  it 
was  immediately  ascertamed  that  a  slight  explosion  of 
gas  had  taken  place  at  the  starboard  after  coal  bunker, 
opening  into  that  compartment.  The  bunker  has  two 
manholes  in  the  compartment,  and  three  shoots  from  the 
maindeck. 

''  The  temperature  had  been  taken  at  midnight  and  showed 
78°  at  the  foremost  and  68°  at  the  after  end,  which  were 
the  same  as  on  arrival  at  Spithead  after  steaming.         % 

''A  leading  stoker  had  been  sent  to  examine  the  boxes 
and  had  opened  a  manhole  in  the  compartment.  As  he 
lowered  his  light  it  was  extinguished  by  a  rush  of  gas, 
and  he,  as  well  as  the  gunners  mate  at  the  shell-room 
hatch,  believe  that  they  saw  a  slight  explosion.  An  A.B., 
who  was  sitting  on  the  lid  of  a  shoot  on  the  main 
deck,  felt  the  Ud  move  under  him.  He  got  off  and  it 
was  lifted  six  inches,  and  he  also  believes  t^t  he  saw 
flame. 


''The  rush  of  gas  brought  with  it  a  good  deal  of  coal 
dust,  and  there  was  for  a  moment  an  impression  amongst 
the  men  working  at  the  shell  whips,  that  a  fuse  had 
ignited. 

"  The  bunker  was  cleared  and  the  coal  transferred  to  other 
places,  but  no  trace  of  fire  could  be  discovered  among 
them,  or  anything  which  would  appear  to  give  rise  to  fire 
damp.    They  appeared  dry  and  in  good  order." 

The  Inspector  of  Machineiy  on  being  called  on  for  his 
opinion  as  to  the  cause  of  the  explosion,  reported  as 
follows : — 

I  have  the  honour  to  report  that  in  my  opinion  the  ex- 
plosion alluded  to  as  having  occurred  on  board  U.M.S. 
"  Minotaur  "  on  the  25th  inst.  was  caused  by  an  accumu- 
lation of  gas  (carburetted  hydrogen)  being  pent  up  in  the 
coal  bunkers,  and  having  no  means  of  escape  by  which,  on 
being  released  by  the  stoker  with  the  light,  on  hia  removing 
the  cover  caused  it  probably  to  ignite.  This  gas  is  con- 
stantly being  generated  and  evolved  more  or  less  with  all 
kinds  of  coal,  but  accidents  are  usually  guarded  against  by 
having  the  bunker  covers  removed  daily  for  a  few  houn, 
when  the  gas  passes  off  and  mixes  with  the  atmosphere  in 
such  small  .quantities  as  to  be  imperceptibly  felt ;  but  as 
the  covers  are  mostly  in  the  cable  tier  in  tlus  ship,  it  would 
not  be  safe  to  remove  them  daily  to  allow  the  gas  to 
escape;  therefore  means  should  be  adopted  to  carry  it  at 
once  into  the  atmosphere. 

I  would  suggest  in  vessels  of  this  class,  where  lar^ 
(piantities  of  coal  are  stowed  (remaining  as  it  does  a  long 
tune  in  the  ship),  to  have  a  ventilating  pipe  fitted  from  the 
coal  bunkers  leading  to  an  outlet  on  the  upper  deck  wheie 
the  gas  might  freely  e^ape;  this,  together  with  removing 
the  coal  bunker  covers  daily  when  in  harbour^  would 
prevent  a  recurrence  of  such  an  accident  (when  at  sea 
under  steam,  the  furnaces  will  keep  the  coal  bunkers  dear 
of  gas). 

I  beg  most  respectfully  to  bring  to  your  notice  the  evil 
of  allowing  water  to  pass  into  the  bunkers,  whilst  washing 
decks  before  time  has  been  given  to  replace  the  ooven 
after  coaling  shin.  This  practice  is  very  dangerous,  more 
especially  with  Newcastle  coal,  as  moisture  causes  heat  and 
gas  to  be  evolved  veiy  rapidly,  and  in  this  kind  of  ooaL 
where  iron  pyrites  are  present  in  considerable  quantities, 
the  danger  is  all  the  greater  (it  does  not  however  always 
follow  that  the  temperature  is  increased  when  the  gas  is 
given  off). 


The  Admiralty  then  issued  the  following  circular  to 
the  Fleet,  inclosing  the  extract  quoted  above 
from  the  report  of  the  explosion  on  board  the 
«  Minotaur.'* 

(Precautions  against  accumulation  of  gas  in  ooal  bonken.) 

Circular  No.  44.  Admirallr, 

July  29th,  1869. 

The  accompanying  report  having  been  received  from 
the  "  Minotaur"  of  an  explosion  of  gas  having  taken  place 
in  the  starboard  after  coal  bunker  of  that  ship,  on  a  light 
being  lowered  through  one  of  the  man  holes,  the  attentioo 
of  all  officers  conunandinf  Her  Mijesty's  slups  is  called  to 
the  necessity  of  opening  the  lids  of  coal  bunkers  oocaaionsllj 
so  as  to  allow  of  the  escape  of  foul  air,  and  prevent  the 
accumulation  of  gas,  which  is  constantly  being  evolved, 
more  or  less,  as  regards  all  descriptions  of  coaL 

Care  should  be  taken  to  prevent  water  passing  into  the 
bunkers  whilst  washing  decks,  before  time  has  been  given 
to  replace  the  covers  after  coaling,  such  practice  being  reiy 
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dangerous,  especially  with  Newcastle  coal,  as  moisture 
gometimes  causes  the  rapid  generation  of  heat  and  gas. 
By  command  of  the  Lordships, 

Vernon  Lushinqton. 
To  all  Commanders-in-Chief,   Captains, 
Commanders,  and  Commanding  Officers 
of  Her  Majesty's  ships  and  vessels. 


H.M.S.  '*MEG^RA," 

(Heating  of  coal  in  the  bunkers.) 

The  following  is  an  extract  f^m  a  letter  dated  7th 
January  1870,  reporting  the  proceedings  of  H.M.S. 
"Megaera":— 

On  December  26th  the  coal  in  the  starboard  wing 
bunker  was  found  to  be  heated,  temperature  130°,  which  I 
ordered  to  be  used  at  once  ;  but  the  temperature  still  in- 
creasing to  145P,  I  deemed  it  advisable  for  the  safety  of  the 
ship  to  clear  the  bunker,  which  was  done  bv  getting  up 
and  starting  the  coal  on  the  main  deck,  and  also  bj  in- 
creasing the  revolutions  of  the  engines  and  the  expenditure 
of  coal.  A  moderate  breeze  from  the  southward  having 
sprung  up  on  the  27th  December,  the  ship  had  been  placed 
under  sail  and  the  fires  burned  down,  but  as  the  coal  in 
theport  bunker  also  began  to  heat  temperature  130°  to 
132S  I  gave  directions  for  the  steam  to  be  got  up  again, 
so  that  the  coal  might  be  used  and  the  heated  place  arrived 
at,  as  from  the  quantity  of  cargo  stowed  on  the  main  deck 
as  well  as  the  coal  already  got  up,  there  was  no  more  space 
for  stowage  there. 

The  wing  bunkers  are  now  quite  clear  of  coal,  and  the 
temperature  of  all  the  bunkers  has  assumed  its  normal 
condition. 


Commodore  Dowell,  with  a  view  to  ascertain  the  cause 
of  the  high  temperature  of  the  bunkers,  ordered  an  inquiry, 
of  which  the  following  is  the  report : 

H.M.S.  "  Megaera,*'  Ascension, 
Sir,  January  llth,  1870. 

In  compliance  to  your  memo,  of  this  date  we 
came  on  board  this  ship  to  inspect  the  bunkers  and  en- 
deavour to  ascertain  the  cause  of  their  dangerously  high 
temperature,  and  have  now  the  honour  to  inform  you  that 
we  are  of  opinion  that  the  temperature  145°  while  steaming 
and  that  immediately  behind  tne  boilers  is  not  a  dangerous 
one,  but  it  bein^  a  sudden  rise  from  that  of  the  usual  tem- 
perature, viz.,  90°  had  been  we  are  of  opinion  that  the 
removal  of  the  coal  from  that  part  was  advisable. 

Every  proper  precaution  to  prevent  undue  heating  by 
opening  the  lids,  &c.,  appears  to  have  been  taken. 

The  bunkers  appear  to  have  sufficient  ventilation,  and 
we  do  not  see  that  any  alteration  or  improvement  can  be 
made. 

We  cannot  attribute  the  increased  and  sudden  rise  in  the 
temperature  of  the  coal  to  any  other  cause  than  its  nature 
(Hirwain's  Diamond  Coal)  which  is  of  a  softer  texture  and 
appears  to  emit  gases  more  freely  than  the  other,  viz.. 
North  Country,  as  the  different  temperature  in  similar 
heated  parts  of  the  bunkers  where  these  coals  were  stowed 
were  Hirwains  146°  and  North  Country  90°.  , 
We  have,  &c. 
(Signed)        J.  Burokss, 

Commander  H.M.S. "  Pandora." 

A.  Mills, 
Chief  Enffineer  H.M.S. "  Rattlesnake." 
J,  Dalton, 

Engineer  H.M.S. "  Pandora." 
H.  M.  Small, 
Engineer  H.M.S.  "  RaUlesnake." 


The  Commodore  forwarded  these  reports  to  the  Admiralty 
with  the  following  letter. 

"  Rattlesnake  "  at  Cape  Palmas, 
Sir,  Februanr  18th,  1870. 

The  officer  oonmianding  the  ^'Megspra"  having 
represented  to  me  that  on  his  passage  from  England  to 
Ascension,  the  coid  in  the  bunkers  became  excessively 
heated,  and  tl^t  he  had  deemed  it  necessary  for  the  safely 
of  the  ship  to  clear  the  two  ^ng  bunkers,  I  ordered  an 
inquiry  into  the  particulars  of  the  circumstances  with  a 
view  to  ascertain  the  cause  of  the  hiffh  temperature  of  the 
bankers,  and  whether  anything  coula  be  done  to  prevent  it 
agiun  happening. 

The  report  of  the  inquiring  officers  is  forwarded  here- 
with, and  it  would  appear  that  although  the  rise  in  the 
temperature  of  the  bunkers  was  sudden,  and  sufficient  to 
create  some  anxiety^  it  never  reached  a  dangerous  pitch. 


The  bunkers  are  reported  to  be  well  ventilated,  and  pre- 
cautions were  taken  to  prevent  any  undue  heating. 

If  the  statement  made  to  the  inquiring  officers  in  refer- 
ence to  the  excessive  heat  generated  in  the  bunkers  f^m 
Hirwain  diamond  coal  is  correct,  it  would  appear  that  that 
description  of  coal  is  not  fit  for  the  service;  but  their 
Lordsnips  are  doubtless  in  possession  of  information  from 
other  sources  which  will  enable  them  to  form  a  correct 
opinion  as  to  the  qualities  of  the  kind  of  coal  supplied  to 
the"Meg«ra." 

I  have,  &c. 

W.  M.  Dowbll,  Commodore. 


On  receipt  of  these  reports  the  Admiralty  called  for  a 
report  from  Sheemess  of  the  particulars  of  the  coal  sup- 
phed  to  the  '^Megaera^"  from  whom  they  were  received, 
&c. 

The  following  are  copies  of  this  report  and  its  indosures ; 

Sheemess  Yard; 
Sir,  April  4th,  1870. 

With  reference  to  your  minute  on  Superintendent  of 
Stores,  Order  N.S.  ffj| ,  of  the  Ist  instant,  directing  us  to 
report  the  particulars  or  the  Hirwain  Welsh  coals  supplied 
to  the  "  Meg8era"on  the  12th  October  last,  from  whom  they 
were  received,  &c.,  we  have  the  honour  to  report  that  these 
coals  were  received  from  the  Hirwain  Coal  Company  under 
agreement  of  5th,  and  Superintendent  of  Contract's  letter  of 
15th  May  last,  observing  the  coals  are  not  called  Diamond, 
that  being  the  name  of  the  ship  from  which  they  were 
delivered. 

The  cargo  was  carefully  inspected  prior  to  breaking  bulk 
in  accordance  with  Admiralty  Order  S.T.  of  the  28th  April 
last,  and  the  following  report  inserted  on  invoice  of 
receipt,  viz. : — 

28th  July  1869.  The  coals,  Welsh  S.V.  have  been  sur- 
veyed in  accordance  with  the  instructions,  and  there  is 
nothing  in  their  appearance  to  prevent  immediate  delivery. 

In  Edition  to  which,  the  cargo  was  examined  during 
dehveiy  and  found  to  consist  of  the  same  quality  of  coals 
as  seen  on  first  inspection. 

During  the  delivery  of  the  coals  a  trial  of  their  evapo- 
rative power  was  made  on  board  the  ateam-tug  **  Otter  " 
attached  to  this  port,  and  the  result  reported  in  officer's 
letter  of  the  4th  August  1869,  a  copy  of  which  is  forwardeil 
herewith. 

Subsequent  trials  of  this  coal  mixed  with  North  country 
coals  were  made  at  the  coal  testing  boiler  in  this  yard  in 
accordance  with  Mr.  McCuUoch's  [wishes.  See  officer's 
letter  of  the  12th  August  1869,  copy  herewith. 

Their  condition  when  issued  to  the  '*  Megsera  "  was  the 
same  as  at  the  time  of  their  receipt. 
We  have,  &c. 

R.  CoBBBTT,  Storekeeper. 

A,  B.  Sturdke,  Master  Shipwright. 

Sheemess  Yard, 
Sir,  August  4th,  1869. 

With  reference  to  your  memorandum  on  Superin* 
tendent  of  Contracts,  Order  1591,  of  the  19th  ultimo, 
directing  the  officers  to  make  a  very  detailed  and  particular 
report  as  to  the  quality  of  the  Hirwain  coals  lately  delivered 
at  this  yard,  under  purchases  made  by  Mr.  McCuUoch. 
We  have  the  honour  to  report  that  a  cargo  of  the  Hirwain 
coals  has  arrived  at  this  yard,  and  upon  makin^^  the  usual 
trial  at  the  coal-testing  boiler  in  the  course  of  its  delivery, 
it  was  found  that  the  rate  of  evaporation  in  cubic  feet  per 
hour  was  very  much  below  the  average,  and  the  quantity 
of  refuse  produced  excessive,  it  was  therefore  deemed 
expedient  to  make  a  further  trial  in  the  boiler  of  one  of 
the  harbour  vessels  attached  to  this  port,  and  in  conformity 
with  your  directions  this  trial  has  been  made  on  board  the 
«  Otter." 

We  find  under  these  circumstances  the  rate  of  evaporation 
extremely  low,  the  fires  burning  very  sluggishly,  requiring 
the  constant  use  of  the  pricker  to  produce  even  the  rate  of 
evaporation  obtained,  and  the  quantity  of  cinder  and  refuse 
proportionately  large. 

A  trial  with  Nixon's  Navigation  coals  in  the  same  boiler 
has  been  made  for  si)ecial  comparison,  and  the  results  show 
the  Hirwain  coals  to  be  of  very  inferior  quality,  unfit  for 
the  service,  and  subject  to  the  rejection  provided  for  by 
the  letter  of  6th  May  last,  firom  the  Hirwain  Coal  and  Iron 
Company  to  the  AdmiraUj. 

The  coal  per  ''Diamond"  has  been  rejected  accordingly 
on  the  invoice. 

A  tabubur  statement  of  the  result  of  the  trials  of  the 
Hirwain  and  Nixon's  Navigation  coals  for  comparison  is 
forwarded  herewith. 

(Signed)        A.  B.  Sturdeb,  Master  Shipwright. 
J.  Bannister,  Engineer. 


Digitized 


^Google 


es 


SPONTAKEOUS  OOUBUSTION  OF  CX>AL  IN  SHIPS: 


/ 

(Copy-) 

Sheebness  Yard,  4th  August 

1869. 

Pounds  of  water 

Cubio  feet  of 

1 

Name  of 

Date  of 

per  lb.  of  ooal 
consumed. 

per  hour. 

Percentage  of 

Smoke. 

Description  of 

Galculsted  at 
the  tempera- 
ture    of  the 
feed. 

lOQo  constant 
temperature 
ofthefesed. 

^iS 

«1s^ 

e 

Bemarks. 

Gdld, 

Vessel. 

Trial. 

CalcuUted 
the  tempe 
ture   of   1 
feed. 

Calculated 
100»  const! 
temperatv 
of  the  feec 

1 

§ 

II 

Hirwain  coals  - 

"Dia- 
mond " 

1869 
2nd 
Aug. 

6-273 

6-432 

34-40 

85-27 

34-87 

•78 

85-60 

Very 
light. 

Fires      burnt      Tery 
slnggishl  J,  althongk 
eveiy     effort     ytu 
made   to    facilitate 
the  combustion  of 
thefoeL 

The  number  of  cnbie 
feet  of  water  crapor. 
ated  per   bonr  per 
foot  of  fire  grate  vai 
only  1-07- 

Nixon's  naviga- 

From store 

3rd 

8-295 

8-513 

81-66 

83-81 

800 

1-02 

9-02 

Very 

Fires   burnt   briskly. 

tion  coals. 

Aug. 

light. 

ordinary  firing. 
The  number  of  cubic 
feet  of  water  CTapor- 
ated  per  foot  of  fire 
grateperhour,2-ld. 

Note, — These  trials  were  made  in  an  ordinary  marine  boiler;  area  of  fire-grate  33*3  feet. 

(Signed)        A.  B.  Sturdkb,  Master  Shipvright. 
The  Captain  Superintendent.  J.  Bannister,  Engineer. 


Sheemess  Yard, 
Sir,  Auffust  I2th,  1869. 

With  reference  to  our  letter  and  report  of  the  4th 
instant  on  the  quality  of  the  Hirwain  coal,  lately  delivered 
at  this  yard  under  purchases  by  Mr.  McCulloch  in  which 
we  stated  that  the  rate  of  [evaporation  was  extremely  low 
and  the  amount  of  refuse  excessive. 

We  have  the  honour  to  report  that  in  obedience  to  your 
directions  of  Monday  last,  when  Mr.  McCidloch  visited 
the  yard  with  reference  to  the  above  report,  we  have  made 
further  trials  in  the  boiler  used  for  testing  coals  at  this 

(Copy.) 

Sheerness  Yard,  12tli  August  1869. 


yard  of  the  Hirwain  coal  mixed  with  North  Country,  the 
result,  as  will  be  seen  by  the  annexed  report^  shows  a 
much  greater  rate  of  evaporation  and  a  reduced  amount  of 
refuse. 

We  are  of  opinion  that  this  coal  may  be  used  mixed  with 
bituminous  coal,  although  it  is  not  adapted  for  burning  in 
ordinanr  furnaces  (without  blast)  in  its  unmixed  state. 
(Signed)        A.  B.  Sturdee,  Master  Shipwright 
J.  Bannister,  Engineer. 


Description  of 
Coal. 


Name  of 
Vessel. 


Date  of 
Trial. 


Pounds  of  water 
evaporated 

•  per  lb.  of  coal 
consumed. 


Cubic  feet  of 

water  evaporated 

per  hour. 


Feroentageof 


Jill 


III? 


I 


Smoke. 


Half  Hirwain 

Half  Cowpen 

Hartley. 

Three  quarters 
Hirwain 

One  third  Cow- 
pen  Hartley. 


i| 


"Tam 
(ySbanter'^ 
From  store 

"Tarn 

O'Shanter'' 

From  store 


1869 

10th 
Aug. 

nth 

Aug. 


7-841 


7*942 


7-574 


8-194 


31-87 


81*90 


82-87 


82-91 


1-96 


1*88 


1*90 


2-00 


3-86 


3*88 


Veiy 

light 


Very 
light 


Wind,  W.  &  N.W. 


Wind,  W.  &  N.W. 


Memo. — The  front  of  boiler  and  the 

The  Captain  Superintendent. 

Subsequently  the  Admiralty  wrote  the  following  letter, 
directing  the  Superintendent  of  H.M.  Dockyard  at  Malta 
to  call  upon  the  commanding  officer  of  the  *'  Megsera  "  to 
state  whether  any  steam  pipe  passed  through  the  bunkers 
in  question : — 

Admiralty,  S.  88. 
Sir,  June  18th,  1870. 

I  AM  commanded  by  my  Lords  Commissioners  of 
the  Admiralty  to  request  you  to  call  upon  the  commanding 
officer  of  H.M.S.  "  Megsera,"  to  state  with  rderence  to 
the  report  of  the  excessive  heating  of  Hirwain  coals  in  the 
bunkers  on  board  that  vessel,  contained  in  his  letter  of 
proceeding  of  the  Slst  March  last,  whether  a  steam  pipe 
passed  through  the  bunkers  in  question. 

I  am,  &c. 
(Signed)        T.  Wollry. 
The  Admiral  Superintendent^ 
H.M.  Dockyard,  Malta. 


door  of  boiler-house  face  the  north. 

(Signed)        A.  B.  Sturdee,  Master  Shipwright 
J.  Bannister,  Engineer. 

To  this  letter  the  Admiral  Superintendent  at  Malta 
forwarded  the  followiuff  reply  from  the  officer  in  command 
of  H.M.S.  "  Megsera,"  from  which  it  is  dear  that  no  steam 
pipe  passed  through  the  bunkers  of  that  ship. 

H.M.S.<<Meg«ra,"  Malta, 
Sir,  July  4th,  1870. 

In  compliance  with  directions  from  my  Lords  Com- 
missioners of  the  Admiralty  contained  in  your  memo,  of 
this  day's  date,  relative  to  the  excessive  heating  of  Hirvaio 
coal,  as  reported  in  iny  letter  of  proceedings  of  21  st  of 
March  last,  I  beg  to  inrorm  you  that  no  steam  pipes  pass 
through  the  bunkers  of  this  ship. 
I  have,  &c. 

H.  D.  Sarratt, 
StafP  Commander  in  Gomnumd. 
Rear-Admiicd  A.  C.  Key,  C.B., 
Admiral  Superintendent. 
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H.M.S.  «  MALABAR." 

(Spontaneous  combustion  in  coal  bankers.) 

The  following  is  .the  report  of  the  captain  of  H.M.S. 
"  Malabar,"  of  the  fire  which  occurred  in  her  coal  bunkers 
on  24th  Februaiy  1872. 

H.M.S.  "Malabar/' 
Sir,  Bombay,  2nd  March  1872. 

I  BEG  to  report  that  on  the  morning  of  the  24th  February 
the  coal  in  the  bunkers  was  discovered  to  be  on  fire. 

At  4  a.m.,  a  strong  smell  of  sulphur  was  observed  by 
the  men  working  in  the  bunkers  behind  the  boilers,  on  ' 
both  sides  about  the  same  time.  These  bunkers  were  inune- 
diately  closed,  and  also  the  watertight  doors  and  all  venti- 
lation stopped. 

The  doors  in  after  end  of  the  stoke-hole  were  i>pened, 
and  the  coal  got  out  as  fast  as  possible ;  much  or  it  was 
found  to  be  smouldering  and  heated  and  only  requiring  a 
little  air  to  burst  into  a  flame. 

When  the  coal  was  sufficiently  cleared  away,  a  hose 
was  got  into  the  bunkers  and  water  played  on  the  coals : 
the  &re  on  port  side  was  soon  got  under,  but  on  the  star- 
board side  the  fire  seemed  to  have  got  more  hold  of  the 
coals,  and  it  was  found  necessary  to  flood  this  box 
entirely. 

I  am  unable  to  give  any  cause  for  this  occurrence ;  the 
coal  was  received  at  Malta  from  under  cover  only  16  days 
before  (on  the  8th  February),  and  was  perfectly  dry  and 
apparently  well  mixed,  half  Welsh  and  half  North  country. 

The  test  tubes  did  not  show  anv  sign  before  the  discovery 
and  afterwards  they  never  showed  more  than  111°,  which 
is  very  little  above  the  usual  temperature  when  in  the 
Red  Sea. 

Coals  were  described  as— 
Cowpen  Hartley,  received  at  Malta     -    April  71 
And  Fothergiirs,  Aberdare     „  -    Sept.  71 

It  js  fortunate  the  state  of  the  coals  was  discovered  so 
soon  as  it  was,  or  the  consequences  might  have  been 
serious. 

Those  engaged  worked  well  and  quietly.  I  did  not  deem 
it  necessary  to  stop  the  ship,  and  1  believe  at  the  present 
moment  most  of  tne  officers  and  troops  are  unaware  of  the 
occurrence.    No  damage  has  accrued  to  the  ship 

I  have,  &c., 

Sholto  Douglas. 


H.M.S.  ''RATTLESNAKE." 

(Spontaneous  combustion  in  coal  bunkers.) 

The  following  is  the  report  made  by  the  chief  engineer 
of  H.M.S.  "  Rattlesnake"  of  the  case  of  spontaneous  com- 
bustion which  occurred  in  her  coal  bunkers  in  February 
1872. 

H.M.S.  "Rattlesnake,"  at  Elmina, 
SiB,  7th  April  1872. 

I  HAVE  the  honour  to  make  the  following  report  on  the 
Cowpen  Hartley  Coal  (142  tons)  received  on  board  this  ship 
from  the  Naval  Depot  at  Sierra  Leone. 

At  6  a.m.,  on  the  20th  February,  smoke  was  discovered  to 
be  issuing  from  the  coal  boxes  at  the  back  of  the  starboard 
boilers. 

The  coals  were  removed  into  the  stoke  hole  until  the 
origin  of  the  fire  was  discovered  on  the  removal  of  about 
20  tons. 

The  origin  of  the  fire  was  to  be  attributed  to  spontaneous 
combustion,  as  shown  by  the  discoloured  appearance  of  the 
coal. 

Every  precaution  was  taken  to  ensure  its  being  stowed 
quite  dry  in  the  boxes,  and  as  it  was  observed  to  possess  a , 
large  quantity  of  sulphur  and  iron  pyrites  special  care  was  ' 
taken. 

Tliere  being  very  little  coal  on  the  station,  it  became 
necessary  to  complete  from  the  Quantity  in  store  at  Sierra 
Leone,  and  care  was  taken  tnat  tms  coal  was  first 
consumed. 

The  coal  was  also  indifferent  for  generating  steam,  and 
on  being  put  into  the  furnaces,  it  burnt  bright  and  brisk, 
but  soon  become  dull  and  dead,  causing  exiara  work  to  the 
men  from  continued  firing  and  pricking,  thus  showing  it 
to  be  not  only  dangerous,  but  totally  unfit  for  tropical 
climates. 

I  have,  &e., 
H.  W.  Eloar. 

This  Report  was  forwarded  to  the  Admiraltv  by  Com- 
modore CammereU  with  the  following  memorandum : — 

Forwarded  for  the  information  of  the  Lords  Com- 
missioners  of  the  Admiraltv,  observing  that  I  quite  concur 
in  the  remarks  of  the  Chief  Engineer,  that  tms  coal  was 
quite  unfit  for  use  in  a  tropical  <£mate»' 


Fortunately  the  combustion  in  the  bunkers  was  dis- 
covered in  time  to  prevent  any  serious  disaster  and  no 
damage  was  done. 

As  a  preventitive  against  a  similar  occurrence,  I  have 
forwarded  the  particulars  of  this  spontaneous  combustion 
to  the  Naval  Agent  at  Sierra  Leone,  for  the  information  of 
the  Officers  Commanding  H.M.  ships  coaling  there, 
pointing  out  that  this  coal  is  by  no  means  fit  to  supply  to 
H.M.  ships,  and  that  every  precaution  is  to  be  taken  to 
prevent  danger. 


H.M.S. «  GLASGOW." 

(Spontaneous  combustion  in  coal  bunkers.) 

llie  following  is  a  copy  of  the  report  of  the  captain  of 
H.M.S.  "  Glasgow,"  of  this  case  of  spontaneous  combustion, 
which  occurred  on  22nd  June  1872: — 

H.M.S.  "  Glasgow,"  at  Sea, 
Sir,  25th  June  1872. 

I  HAVE  the  honour  to  inform  you  that  an  alarm  of  fire 
was  reported  to  me  about  4.15  p.m.  of  the  22nd  instant 
in  the  starboard  after  coal  bunker,  of  H.M.  ship,  under  my 
command  under  the  following  circumstances: — 

On  Mr.  Pearson,  the  engineer  of  the  4  to  6  watch 
passing  the  bunker  door  in  the  stoke  hole,  he  perceived  a 
strong  smell  of  smoke,  and  on  entering  the  bunker  found 
the  smell  stronger  and  smoke  arising  in  considerable  quan- 
tities, he  immediately  acquainted  the  chief  engineer,  and 
on  its  being  reported  to  me  the  ship's  company  were 
assembled  at  their  fire  stations,  and  alter  a  personal  in- 
spection of  the  bunker,  where  I  found  much  smoke  and 
heat,  a  considerable  quantity  of  water  was  pumped  into 
the  bunker. 

Immediate  steps  were  taken  to  remove  the  coal,  which 
was  done  as  fast  as  possible,  the  pumps  being  kept  going 
at  the  same  time. 

On  removing  the  coals  to  the  depth  of  about  six  feet,  the 
greatest  heat  appears  to  have  been  reached,  extending  for  a 
space  of  about  four  feet  athwartships,  the  temperature 
shown  by  thermometer  being  about  135°,  this  great  heat 
extending  to  a  considerable  depth. 

By  11  p.m.  the  heated  coals  had  all  been  cleared  out,  and 
the  bunkers  became  cool,  and  on  further  examination  no 
damage  appears  to  have  been  done  to  the  wood-work 
(sheathed  with  copper)  which  was  in  immediate  contact 
with  it. 

The  temperature  of  the  bunkers,  tested  every  four  hours 
during  the  day,  showed  98°  the  maximum. 

I  beg  to  enclose  a  hst  of  the  quantities  and  description 
of  the  coals  received  on  board  the  ship  since  arrival  at  Suez, 
when  the  bunkers  were  empty,  and,  as  fu  as  I  can  ascertain, 
the  heated  coal  in  the  bunker  was  a  mixture  of  that  sup- 
plied at  Aden,  Bombav,  and  Trincomalee,  that  of  Bombay 
being  the  smallest  ana  worse  quality;  but  I  am  unable  to 
say  in  what  proportions,  the  total  quantity  in  this  compart- 
ment being  about  82  tons. 

The  coals  were  received  on  board  in  a  perfectly  dry  state, 
in  tight  lighters,  the  weather  very  fine  and  the  sea  perfectly 
smooth. 

The  bunker  lids  fit  dose,  and  no  water  has  ever  been 
discovered  to  pass  through  from  the  deck  into  the  coals. 

The  door  of  this  bunker  in  the  stoke  hole  had  been  open 
since  the  last  coals  were  received  on  board,  and  there  being 
a  run  of  coals  in  it  for  charging  fires  and  culinary  purposes, 
a  large  space  had  been  consequently  for  some  time  free 
for  the  escape  of  gas  and  heated  air. 

I  am  unable  to  assign  any  cause  for  this  overheating 
of  the  coals  other  than  the  result  of  spontaneous  combus- 
tion. 

I  have,  &c., 

T.  Morton  Jonks. 

The  Admiral  Commanding-in-Chief  forwarded  this  report 
to  the  Admiralty  with  the  following  remarks  :— 

*'  I  do  not  believe  that  the  fact  of  the  coal  being  Welsh 
had  anything  to  do  with  this  occurrence.  The  '  GUsgow ' 
called  at  Bombay  immediately  after  the  squadron,  then 
under  my  command  did,  and  I  think  it  will  be  found  that 
a  large  proportion  of  what  she  received  there  was  North 
Country." 


HER  MAJESTY'S  COAL  STORES  AT 
JAMAICA. 

(Cases  of  spontaneous  combustion.) 
The  following  is  a  copy  of  the  Report  of  Survey,  dated 
29th  August  1872,  on  certain  coal  stored  in  H.M.S.  Yard 
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SPONTANEOUS  COMBUSTION  OF  COAL  IN  SHIPS; 


at  Jamiuca,  from  which  it  appears  that  two  lots  of  North 
country  coals  (180  tons  and  240  tons  respectively),  shipped 
to  Jamaica  in  the  colliers  "  Sophia  and  Jane,"  and  "  Mary 


Ann  Johnson,"  (which  anived  there  8th  May  and  9th  JnW 
respectively,)  were  condemned  as  unserviceahle  in  coaie- 
quence  of  spontaneoiis  combustion. 


H.M.S.  «  Racoon,"  29th  August  1872. 

A  Report  of  Survet  held  on  the  following  Storks,  in  Her  Majesty's  Yard  at  Jamaica,  in  pursuance  of  m 

Order,  dated  the  28th  August  1872. 


Lot  1. 


Lot  3. 


Lot  2. 


Species. 


Estimated 

quantity 

tons. 


Lot  4. 


Coal 

North  Country. 
Ex  **  Sophia  and 

Jane." 
(In  store.) 


Ditto 

Ex  "  Mary  Ann 
Johnson.*' 
(In  store.) 

Coal 

North  Country. 
Ex  <<  Sophia  and 

Jane." 

(In  the  open.) 


Ditto 

Ex  "  Mary  Ann 
Johnson." 
(In  the  open.) 


270 


261 


180 


Condition. 


Cause  of  decay 
or  unservioeablenen. 


Conyertible  or 

not,  if  the 

former,  to  what 

purpose. 


I 


■s 

o 
O 


240 


Combustion  and 
heat  and  admix- 
ture with  sand, 
&c.,  which  last 
will  inevitably 
be  much  in- 
creased by  re- 
moval from  its 
present  position. 

Ditto. 


Whether  th^ 

should  be  sent 

to  England. 

or  sold  iu  the 

country. 


Remarks. 


.S 

'o 
CO 


It  is  desirable  that  !iup$ 
taking  this  coal  ghndd 
he  informed  that  ipos- 
taneons  combustion  \m 
occurred  in  ponioDs  d 
the  same  cargoes,  and 
that  it  should  be  mixed 
in  stowage  with  tvg 
thirds  Welsh,  as  qsuL 

Ditto. 


This  coal  ia  of  a  highly  biti- 
minons  nature.  It  bac 
been  stored  in  conndfr- 
able  quantities  rather 
close  under  a  roof  of  eor- 
rugated  iron  only,  the 
temperature  there  hsTisg 
been  as  high  as  97'  is 
the  day-time,  while  in  die 
centre  part  of  the  store, 
the  roof  of  which  is  addi- 
tionally protected  with 
boarding,  it  is  seMon 
over  840.  From  the 
quantity  of  coal  io  store 
there  was  but  little  Tea- 
tilation.  It  may  have 
become  heated  by  getting 
damp  at  some  time,  but 
there  is  no  evidence  of 
such  being  the  case. 


The  following  is  a  report  from  the  Commodore  at 
Jamaica,  of  a  further  case  of  spontaneous  combustion  which 
occurred  in  the  same  stores. 

"  Aboukir/'  at  Jamaica, 

September  6th,  1872. 
I  HAVE  the  honour  to  report  for  the  information  of  the 
Lords  Commissioners  of  the  Admiralty,  that  a  portion  of 
the  North  country  coal  contained  in  ^o.  1  store  was  again 
found  to  be  spontaneously  heated  on  the  morning  of 
Sunday  the  25th  instant,  this  time  on  the  north  side  of  the 
store. 

2.  The  coal  which  heated  this  time  is  part  of  a  cargo  of 
"  Cowpen  Hartley,  North  Country  Steam  Coal,"  which  was 
landed  ex  "  Sophia  and  Jane,"  in  April  of  this  year. 

3.  The  heated  coal  was  fortunately  not  in  the  central 
store,  and  could  therefore  be  removed,  but  for  this  purpose 
it  was  requisite  to  take  down  a  portion  of  the  wall. 

4.  It  was  found  necessary  to  remove  about  240  tons  of 
coal  which,  with  the  amount  which  caught  fire  on  the 
previous  occasion,  as  reported  in  my  letter  No.  63  of  the 
24th  ultimo,  being  reported  unfit  for  issue  to  Her  Majesty's 
ships  will  be  sold  by  auction. 

5.  In  case  of  erecting  coal  stores  in  this  or  similar 
climates  in  future,  it  would  be  in  my  opinion  desirable  to 
have  wood  or  some  non-conducting  material  underneath 
the  roof  sheathing,  whatever  it  may  be.  The  officers  who 
surveyed  the  heated  coal  report  that  whilst  the  temperature 
in  the  upper  part  of  the  store  roofed  with  zinc  sheets  over 
wood  was  84  ,  in  the  stores  roofed  with  corrugated  zinc 
without  wood  underneath  it  was  97°,  and  it  was  in  the 
latter  store  that  in  both  cases  the  coal  caught  fire. 

6.  I  am  inclined  to  think  that  the  last-named  cause, 
together  with  the  inflammable  nature  of  the  coal,  (fbr  it 
appears  to  contain  a  considerable  quantity  of  sulphur  and 
iron)  and  the  want  of  ventilation  are  sufficient  to  account 
for  the  spontaneous  combustion. 

7.  The  better  ventilation  of  the  coal  stores  has  heen  in 
progress  since  the  first  fire  occurred. 

I  have,  &c , 

A.  F.   R.  DB  HORBBY. 


Sir, 


On  the  7th  November  1872  another  case  of  spontaneous 
combustion  in  the  Jamaica  coal  stores  was  reported  to  the 
Admiralty.    The  following  is  a  copy  of  the  report : — 

H.M.S.  "  Aboukir,"  at  Jamaica, 

7th  November  1872. 
I  H  AVB  the  honour  to  report  that  a  portion  of  the  coal 
contained  in  No.  2  Store  was  on  the  31st  ult.  found  to  be 
in  a  state  of  spontaneous  combustion. 

2.  The  coal  which  took  fire  this  time  (the  third  time  in 
three  months)  is  part  of  a  cargo  of  Cowpen  Hartley's  North 
Country  Steam  Coal  which  was  landed  ex  "  WilHam  '*  in 
April  of  this  year. 

3.  It  was  found  necessary  to  remove  about  74  tons,  most 
of  which  will  probably  be  seridceable. 

4.  The  vicinity  of  one  of  the  large  doorways  (which  I 
had  lately  caused  to  be  made  in  the  walls  of  the  depot), 
enabled  the  heated  coal  to  be  removed  without  difficulty. 

5.  It  will  be  observed  that  the  coal  which  heated  this 
time,  as  on  former  occasions  is  North  country,  the  supplj 
of  which,  received  in  the  spring  of  this  year^  appears  to 
have  been  of  an  inflammatory  description. 

I  have,  &c., 

A.  F.  R.  DB  Horsey. 


The  following  is  a  memorandum  dated  2nd  November 
1872,  drawn  up  by  Mr.  Rowsell,  Director  of  Contacts, 
with  special  reference  to  the  foregoing  cases  of  spontaneoos 
oombustion  in  H.M.  ships  and  coal  stores  : — 

Several  cases  of  spontaneous  combustion  having  been 
reported  within  the  last  few  months,  noteably  in  ^e 
''  Glasgow "  '*  Rattlesnake "  and  in  the  coal  store  at 
Jamaica,  and  varying  opinions  -  having  been  expressed  as 
to  the  cause,  and  as  to  whether  Welsh  or  North  Countr? 
coal  is  more  liable  to  spontaneous  combustion,  it  seemed 
right  to  ascertain  the  opinion  and  experience  ii  the  tiade 
upon  the  subject. 

As  far  as  could  be  done  during  a  hurried  visit  latdy 
to  South  Wales  and  to  the  Norui,  this  has  been  done. 
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The  results  are  as  indicated  in  the  fbllovnng  extracts  from 

notes  of  conversations  at  Cardiff  and  Swansea : — 

"  No.  1 .  No  spontaneous  combustion  with  best  Cardiff 

''  coal ;   uiere  is  with  some  of  the  Swansea  coal, 

'*  especially  with  that  claSe  of  coal  which  is  shipped 

"  to  South  America  for  copper  smelting!    Damp 

"  promotes  combustion. 

"  No.  2.  None  in  best  Welsh  coal ;  no  sulphur  in  it, 

*'  sulphur  necessary  to  spontaneous  combustion; 

"  damp  no  doubt  assists.    All  coals  get  damp  in 

"  coming  from  mine  to  vessel  in  open  trucks,  or 

"  they  get  damp  on  board ;  some  Welsh  coals  are 

*'  certainly  sulphury  e.g.,  Dynevor;  but  never  knew 

'^  a  case    of  spontaneous   combustion  with    best 

"  steam  coal.    Firedamp  attaches  to  even  the  best 

"  coals,  which  should  not  therefore  be  hurried  on 

''  board    ship.    Open  question  as  to  ventilation  of 

"  cosds  after  shipment,  but  hatches  should  not  be 

'*  closed  sooner  than  absolutely  necessary. 

"  No.  3.  There  is  spontaneous  combustion  as  well  as 

*'  firedamp  with  some  coals ;  20  tons  of  some  coals 

"  will  deme  a  whole  cargo ;  some  coals  having  much 

*'  sulphur  are  bound  to   ignite  though   sent  no 

"  fisurther  than  Barcelona.     Own  (Resolven)  coal 

"  would  not,  nor  would  any  of  the  best  steam  coal ; 

'^  never  knew  of  it.    Has  known  of  explosion  with 

"  the  best  coal,    lliat  is  quite  a  different  matter, 

**  and  preventable. 

"  At  Newcastle,  Sunderland,  and  Seaham. 

"  No.  4.  Never  knew  of  one  case  of  spontaneous  com- 

"  bustion  with  Cowpen  Hartley  coal.    That  was 

"  the  case  of  a  large  cargo  for  Bombay,  which  got 

"  wet." 

"  No.  5.  Never  had  a  case  of  spontaneous  combustion, 

*'  combustion  does  happen  when  damp  gets  in. 
^'  No.  6.  Has   not  heard  of   spontaneous  combustion 
"  with  Wear  river  coal.    Gas  coal  has  sometimes 
'*  given  rise  to  explosions  in  contact  with  flame. 
**  No.  7.  Lord  Durham's  agent  never  knew  a  case  witb 
"  their  coal.    '  Fiery  heap,'  and  '  duff  heap,'  has 
"  been  known  to  take  fire  of  itself. 
"  No.  8.  Never  knew  of  spontaneous  combustion  of 
''  North  Country  coal,  except  with  gas  coal  on  long 
"  voyages." 
The  small  coal  seems  to  be  more  liable  than  lumps. 
2.  From  these  notes  it  would  appear  that  danger  from 
firedamp  or  the  gas  which  clings  to  all  coal  whatever,  is 
serious  and  certain  to  manifest  itself  where  the  coal  freshly 
wrought  has  been  hurried  on  board  and  quickly  confined 
and  flame  has  been  allowed  to  come  in  contact  with  the 
escaping  firedamp.    This  seems  however  to  be  a  preventable 
danger.    It  has  not  shown  itself  in  any  of  H.M.  ships  or 
depots.    It  is,  moreover,  quite  distinct  from  spontaneous 
combustion. 

That  occurs  with  coal.  Welsh  or  north  country,  in 
which  any  large  quantity  of  sulphur  may  be  contained,  is 
attested  by  much  experience.  It  seems  to  be  unknown  in 
connexion  with  the  best  Welsh  steam  coal,  and  nearly  so 
in  connexion  with  best  North  Country*  though  Mr. 
Fothergill,  the  fitter  of  the  Cowpen  Hartley  Colliery,  fur- 
nished the  only  instance  given  in  these  notes  of  combustion 
which  took  place  in  some  of  their  coal  accounted  the  best 
in  the  North.  Liability  to  spontaneous  combustion  seems 
to  turn  upon  the  greater  or  less  amount  of  sulphur  con- 
tained in  a  coal.  Sulphur  in  some  degree  ana  in  some 
shape  exists  in  all  coal.  Its  presence  in  a  large  degree  is 
indicated  by  yellow  patches  of  sulphide  of  iron,  commonly 
adled  *'  brasses,"  whereof  3,500  tons  were  stated  in  a  recent 
letter  from  Mr.  Hunt,  of  the  School  of  Mines,  to  have 
been  picked  out  of  coal  in  the  northern  district  in  one 
year.  These  '*  brasses  "  exist  also  in  Welsh  coal,  and  it  is 
reasonable  to  attribute  their  absence  in  cargoes  shipped  on 
Government  account,  as  much  to  the  vigilance  of  the  inspec- 
tion by  the  Government  Inspector  there  (now  Mr.  IVtull), 
as  to  any  originalpurity  of  coal,  or  of  intention  on  the  part 
of  coal  owners.  Tne  elimination  of  **  brasses  "  from  north 
country  cod  shipped  on  Government  account,  and  preven- 
tion of  shipment  of  sulphur-bearing  coal,  would  be  one  of 
the  most  useful  and  desirable  functions  of  a  coal  inspector 
in  the  North. 

Damp  or  wet  seems  to  be  indispensable  to  the  process  of 
chemical  change,  whereof  one  effect  is  spontaneous  com- 
bustion. With  every  care  it  is  impossible  to  guarantee 
absence  of  wet  on  board  ship,  or  in  transit  of  coal  to  ship. 
Even  in  dep6ts,  especiallv  abroad,  it  is  practicably  impos- 
sible to  ensure  perfectly  dry  storage. 

5.  It  would  appear,  therefore,  that  too  much  care  cannot 

be  take.n  to  secure  coal  for  store  abroad,  and  for  use  in 

ahips,  'vwhich  shall  contain  a  minimum  Quantity  of  sulphur. 

b.  ^W^ould  it  not  be  as  well  to  ask  Mr.  Hunt  if  he  can 

state  what  is  the  maximum  amount  of  sulphur  permissible 

36814. 


in  coal,  so  as  to  render  it  safe  from  spontaneous  com- 
bustion ? 

7.  Endeavours  should  perhaps  also  be  made  to  secure 
analysis  of  all  the  coals  used  by  the  Admiralty. 

The  analvses  have  doubtless  been  made,  if  so,  all  that 
will  be  needed  will  be  to  collect  the  results. 

F.  W.  ROWSBLL. 


H.M.S.  "DEVASTATION." 

(Explosion  of  gas  in  coal  bunkers.) 

The  following  is  a  copy  of  the  report  received  by  the 
Admiralty  of  an  explosion  of  gas  which  took  place  in  the 
coal  bunkers  of  H.M.S. "  Devastation,"  on  1st  June  1874:— 

H.M.S.  "Devastation,"  Portland, 
Sir,  1st  June  1874. 

I  HAVB  to  report  that  this  morning  an  explosion 
of  gas  took  place  on  board  Her  Majesty's  ship  under  my 
command  in  the  starboard  centre  upper  coal  box,  under  the 
following  circumstances. 

At  a  quarter  before  5  a.m.,  the  two  cook's  assistants  J^roderickC. 
named  in  the  margin  surreptitiously  removed  the  lid  of  AwfiSmt  ^^°*** 
the  escape  man-hole  of  the  coal-box,  which  is  immediately  and  Jomph 
abreast  of  the  officers'  ealley,  in  the  breastwork  deck.  S^^^ 
Hill  carried  a  naked  light,  and  was  seated  on  the  deck  AsnSLm?' 
with  his  feet  in  the  bunker  resting  on  the  coal,  and  was,  it 
appears,  stooping  with  his  light  to  pick  out  lumps,  when 
there  was  an  explosion  which  severely  burnt  him  about  the 
face   and  neck,  rendering  his  removal  to  sick  quarters 
necessary. 

The  coal  in  the  bunker  was  a  mixture  of  two  thirds 
Welsh  to  one  third  of  North  country ;  it  was  shipped  here 
on  Tuesday  last. 

The  bunker  was  nearly  full,  and  the  explosion  was 
confined  to  the  aperture. 

The  temperature  was  6&^  Fahrenheit,  and  there  was  no 
indication  of  heat  or  damp  when  the  box  was  searched 
immediately  afterwards. 

I  have,  &c. 

Frbdbrick  W.  Richards,  Captain. 


The  captain  of  the  "  Devastation,"  on  being  called  on  to 
state  what  precautions  were  taken  to  prevent  accumulation 
of  gas  in  tne  bunkers  with  reference  to  Circular  No.  44  of 
29th  July  1869,  issued  after  the  case  of  the  "  Minotaur," 
reported  as  follows : 

H.M.S.  "  Devastation,"  Portland, 
Sir,  drd  June  1874. 

The  system  pursued  in  the  coal  boxes  in  the  "  De- 
vastation "  is  as  follows: — 

Every  morning  after  the  decks  are  finished,  the  escapes 
are  opened  and  a  Clanny's  safety  lamp  lowered  into  every 
lower  box ;  the  boxes  remain  open  durmg  the  day,  and  are 
closed  after  evening  quarters. 

For  keeping  the  lids  watertight,  a  soft  gasket,  soaked  in 
oil  and  coated  with  tallow,  is  fitted  to  each  manhole ;  these 
gaskets  are  removed  when  coaling,  and  afterwards  the 
grooves  are  cleaned,  and  they  are  carefully  replaced ;  these 
precautions  were  taken  after  coaling  on  26tn  May  before 
any  water  was  used  on  the  deck,  and  there  was  no  indica- 
tion whatever  of  water  having  got  into  the  box  in  which 
this  accident  occurred,  the  coals  were  and  are  perfectly 


dry. 
The 


le  chief  engineer,  accompanied  by  an  engine-room 
artificer,  had  thoroughly  examined  the  box  and  gauged  the 
coal  for  (quantity  on  Friday  the  29th,  when  there  appeared 
to  be  no  indication  of  gas  being  evolved. 

The  "  Devastation  "  has  two  tiers  of  coal  boxes,  the  lower 
are  all  fitted  with  water-tight  escapes,  which  are  open  daily, 
as  I  have  stated,  for  about  12  hours. 

The  upper  boxes  are  fitted  with  the  usual  circular  man- 
holes, only  these  run  the  length  of  the  breastwork  decks, 
and,  as  a  rule,  these  boxes  are  not  opened  on  Saturday  or 
Sunday,  nor  have  they  been  on  this  occasion  since  they 
were  closed  on  Friday  evening. 

Having  in  view  the  rapidity  with  which  the  gas  must 
have  been  generated  on  tnis  occasion,  it  would  be  well  if 
escape  valves  were  fitted  to  these  boxes  when  opportunity 
ofPers,  as  it  is  manifest  that  the  lids  of  coal  bunkers  cannot 
always  be  off  on  a  ship's  deck, 

Frbdbrick  W.  Richards,  Captain. 


The  papers  were  then  referred  to  the  officers  of  the  yard 
at  Portsmouth, 
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SPONTANEOUS  OGUBU8TION  OF  COAL  IN  SHIPS: 


The  master  Bhipwrighf  b  and  engineer'a  department  re- 
ported as  follows : 

In  compliance  with  the  directions  contained  in  jour 
memo,  of  the  11th  on  ComptroUear's  letter  of  the  lOth^inst., 
S  4|f|,  and  accompanying  reports  of  the  officers  of  H.M.S. 
"  Devastation/'  respecting  an  explosion  of  gas  in  the  upper 
coal  bunkers  of  that  vessel. 

We  have  the  honour  to  report  that  we  are  of  opinion  that 
had  the  gratings  been  used  frequently  in  the  deck-plates 
instead  of  hermetically  sealed  covers,  as  stated,  (by  putting 
gaskets  so^ed  in  oil  and  coated  with  tallow,)  the  explosion 
would  not  have  taken  place. 

In  order  to  prevent  a  like  occurrence,  and  to  avoid  the 
inconvenience  of  having  the  covers  removed,  in  the  deck 
within  the  breastwork,  we  would  suggest  that  ventilators 
may  be  fitted  between  the  beams,  as  shown  in  red  on  the 
accompanying  sketch. 

The  captain  of  the  steam  reserve  niade  the  following 
report : — 

in  compliance  with  your  minute  of  the  llth  instant  on 
Comptroller's  letter,  dated  10th  June  1874,  S.  m|,  desiring 
me  to  report  my  opinion  upon  the  accumulation  of  gas 
in  the  bunkers  or  the  "  Devastation,"  I  have  the  honour  to 
report  that  it  appears  from  Captain  Richards'  letter  that 
the  bunker  lids  were  left  on  from  Friday  to  Monday,  during 
which  time  the  gas  accumulated. 

2.  I  am  of  opinion  that  all  bunkers  should  be  fitted 
with  means  for  the  escape  of  gas,  independent  of  the 
bunker  lids,  which  should  be  taken  from  the  crown  or 
hiffhest  part  of  each  bunker  into  the  uptake,  mast,  or 
ship's  side,  as  might  be  most  convenient  in  each  case,  the 
principle  being  that  each  bunker  should  be  fitted  with 
mdependant  means  of  relieving  itself  from  gas ;  and  I 
would  submit  that  such  means  should  be  fitted  to  the 
"  Devastation  "  as  soon  as  possible,  and  be  provided  for  in 
the  drawings  of  all  ships  in  future. 

The  Admiralty  then  issued  the  following  order  dated 
27th  June  1874. 

The  Superintendents  at  Chatham,  Sheemess,  Devonport, 
and  Pembroke,  are  informed  with  reference  to  the  enclosed 
papers  respecting  the  explosion  of  gas  in  the  coal  bunkers 
of  the  "  Devastation  "  that  provision  is  to  be  made  in  the 
ventilating  system  in  all  ships  in  future  for  carrying  off 
any  gases  generated  in  the  coal  bunkers. 


H.M.S.  ^'DAPHNE,*' 

(Explosion  of  gas  in  coal  bunkers.) 

The  following  is  the  Report  of  the  commander  of  the 
"  Daphne"  of  an  explosion  of  gas  which  occurred  in  her 
coal  bunkers  on  the  llth  August  1874 : — 

H.M.S.  "  Daphne,"  Trinoomalee, 
Sir,  13th  August  1874. 

I  HAVE  the  honour  to  inform  you  that  about  6.50  a.m. 
on  the  llth  instant,  one  Ud  of  port  after  and  one  of  stai^ 
board  after  bunker  were  blown  off,  and  a  flash  of  flame  was 
observed.    Smoke  waa  then  seen  ascending. 

The  officers  and  crew  at  once  assembled  at  fire  stations, 
the  hoses  being  ready  in  a  verv  short  space  of  time;  but  it 
was  not  deemed  advisable  at  nrst  to  wet  the  coal. 

Parties  of  men  were  organised  to  dear  out  the  ooal  into 
a  lighter,  the  smoke  continuing  to  increase,  accompanied 
by  heat,  and  a  stoker  in  shovelling  out  the  coal  to  the 
stoke  hole,  came  upon  a  small  portion  of  burning  coal.  I 
then  ordered  the  pumps  to  be  hove  round,  and  in  ten 
minutes  the  men  were  able  to  resume  work,  occasionally 
assisted  by  the  pumps. 

The  temperature  of  the  bunkers  reported  during  the  first 
and  middle  watches,  and  also  at  6  a.m.  was,  port  bunker, 
95°;  starboard,  92^ ;  this  was  close  to  the  seat  of  fire,  and 
was  not  considered  beyond  the  usual  average,  as  the  main 
steam  pipe  runs  through  the  port  bunker  causing  an 
increased  temperature  of  several  degrees  to  that  of  the 
starboard  side. 

The  port  bunker  is  always  hiffhest. 

The  coal  (Nixon's  Steain  Navigation  and  Davidson's 
West  Hartl^  two  thirds  to  one  third),  was  ffot  in  at  Aden 
in  a  perfectly  drjr  state,  and  appeared  so  on  tne  llth. 

This  combustion  appears  to  me  to  have  been  caused  by 
some  peculiarity  of  the  mineral,  and  may  possibly  have  been 
acted  on  by  the  temnerature  of  the  steam  pipe. 

I  decided  to  land  the  greater  portion  of  this  ooal,  viz. 
130  tons,  and  shall  give  the  bunkers  a  thorough  ventilation, 
embarking  only  a  portion  of  it  for  present  use  in  the 
foremost  bunker  when  I  again  complete. 
I  have,  &c. 

C.  £.  FooTB,  Commander. 

A  report  having  been  called  for  by  the  Admiral  Com- 
manding-in-Chief  on  the  station  as  to  "  when  the  bunker 
'*  lids  were  last  taken  off"  previous  to  the  accident,  it 
appeared  that  through  inadvertence,  the  bunker  lids 
previous  to  the  accident,  had  not  been  V^Pted  off  since  the 
31st  July,  although  it  had  been  the  custom  to  do  so 
ev^  Friday. 

The  explosion  was  thus  accounted  for. 


APPENDIX  IV. 

Infobmation  collected  by  Ciboxtlars  issued  by  the  Commission. 

A.  SHIPOWNERS. 

About  250  of  the  following  Papers  of  Questions  were  issued  to  Shipowneks  connected  vnth  the  Coal  Trade. 


QUESTIONS  TO  SHIPOWNERS. 

1.  Has    spontaneous    combustion    or   explosion   ever 
occurred  in  any  of  your  coal-laden  ships? 

2.  If  so,  state  all  the  circumstances  of  each  case  as  fully 
as  you  can,  on  one  of  the  inclosed  forms. 

3.  What  system,  if  any,  of  ventilation  do  you  adopt  for 
the  holds  of  your  ooal-laden  ships  generally  ? 

4.  What  proportion  does  the  tonnage  of  your  coal  cargo 
usually  bear  to  the  N.  R.  tonnage  of  the  vessel? 

5.  What  kinds  of  coal  have  been  shipped  in  your  vessels? 


State  the  names  of  the  collieries,  with  seams,  and  whether 
double  or  single  screened. 

6.  How  long  has  the  coal  generally  been  taken  from  the 
pit  before  shipment? 

7.  What  precautionary  measiues,  generally,  do  you  adopt 
in  vour  ships  against  spontaneous  combustion  or  explosion, 
and  what  provision  do  you  make  for  dealing  with  fire  from 
these  causes  should  it  occur  ? 

S.  Have  you  any  remarks  to  make,  or  suggestions  to 
ofPer  to  the  Commission  on  the  subject  of  their  inquiry  ? 

Please  write  "  Confidential "  asainst  any  of  your  answers 
which  you  desire  to  be  so  treated. 


•H)dlii]BUa." 
(AflkSS.) 


The  following  are  some  of  the  Replies  received  to  these  Questions. 


From  Mr.  Thomas  Henderson,  South  Shields. 

1.  Only  on  one  occasion,  and  the  report  by  the  com- 
mander accompanies  this. 

3.  Never  put  any  ventilators  (except  on  the  occasion 
above  referred  to,  Article  No.  1)  in  our  ships'  holds,  but 
instruct  the  captains  to  keep  the  fore  and  after  hatches  off 


when  at  sea  whenever  the  weather  allows,  so  that  any  gas 
which  may  be  evolved  may  escape. 

4.  From  one  fourth  to  one  third  over  and  above  the  net 
register  tonnage. 

5.  We  have  shipped  all  kinds  and  descriptions  from  the 
best  Hartley  steam  coals  (from  nearlvall  the  north  country 
collieries)  down  to  the  smallest  smitny  coals.    Cannot  give 
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the  name  of  any  particular  seam,  as  wlien  the  ship. goes  to 
the  spout  only  know  that  ihe  coals  are  coming  from  a 
certain  coUiery,  and  do  not  know  what  shaft  they  are 
worked  from. 

6.  Cannot  answer  this  positively ;  but  of  late  years  should 
say  that  very  few  hours  elapse  between  the  time  of  the 
coals  being  brought  to  bank  and  being  shipped  in  the 
yessel. 

7.  Never  take  any  further  precautions  than  named  in 
Article  No.  3.  With  regard  to  dealing  with  fire,  we  are  so 
satisfied  that  without  ventilation  it  will  not  occur  that  we 
have  not  given  it  particular  attention,  except  to  point  out 
to  any  young  captains  the  measures  taken  by  Captain 
Ramsey,  whose  report  accompanies  this. 

8.  "Sone  further  than  I  thmk  ventilation  is  unnecessary 
and  dangerous,  as  by  bringing  the  atmosphere  in  contact 
with  the  gases  given  out  of  the  coals,  the  agent  that  is 
required  for  combustion  is  being  introduced. 

From  Messrs.  T.  Betnon  &  Co.,  Newport  (Mon.). 

-UaL*'  1.  Yes,  on  board  the  barque  "  Usk"  in  1861.    I  think 

iSnT^  86.)     ^]|J0  vessel  loaded  a  cargo  of  smelting  coal  at  SNvansea  in 

the  usual  way,  and  took  fire  when  at  sea,  98  days  from 

loadinffport. 

3.  My  own  opinion  is  that  ventilation  in  ships  laden 
with  smelting  coal  is  of  very  little  use;  the  above-named 
ship  was  ventilated  with  sha&  from  each  hatchway. 

4.  About  seventy  per  cent,  of  the  re^pster  tonnage  over 
the  register  tonnage  would  be  about  the  ship's  cargo ;  thus 
a  ship  of  400  tons  N.N.R.  would  cany  680  tons  of  coal. 

5.  Both  smelting  and  steam ;  steam  coal  generally  is 
double  screened  on  shipment,  smelting  coal  not  at  all. 

6.  My  experience  goes  to  show  that  the  coal  is  shipped 
as  soon  as  possible  ma  being  taken  from  the  pit. 

7.  In  steam  coal-laden  ships  I  ventilate  them ;  in  ships 
loading  smelting  coal  I  endeavour  to  get  the  cargo  shipped 
dry  and  in  dry  weather. 

8.  To  prevent  the  spontaneous  combustion  of  coal  I 
would  recommend  that  the  cargoes  should  be  shipped  in 
casks  or  barrels,  which  would  in  my  opinion  be  a  sure 
preventative. 


(£«p.M.) 


From  Messrs.  T.  Betnon  h  Co.,  Newport. 

1.  Yes. 

3.  The  plan  that  has  been  in  use  at  Liverpool. 

4.  About  60  per  cent,  over  the  net  register  tonnage. 

5.  Small  coal  or  smelting  coal ;  no  well  authenticated 
case  has  come  to  my  knowledge  of  ships  having  taken  fire 
through  spontaneous  combustion  of  large  douole-screened 
steam  coal. 

6.  Shipped  almost  immediately  it  can  be  sent  down  from 
the  pit. 

7.  In  ships  of  mine  loading  coals  liable  to  explosion  from 
gases,  I  have  always  given  orders  that  the  hatches  are  not 
to  be  put  on  until  24  hours  affcer  the  ship  has  been  com- 
pletely loaded,  and  never  put  on  during  loading.  I  never 
nad  an  accident  with  this  description  of  coal  in  any  of  my 
ships. 

8.  I  had  a  barque  called  the  "  TJsk,"  338  tons  register, 
which  loaded  a  cargo  of  smelting  coal  at  Swansea  and 
sailed  from  that  port  for  Valparaiso.  In  Julv  1863  she 
took  fire  when  she  was  out  fh>m  Swaxftea  94  aays,  and  at 
the  time  distant  from  Valparaiso  about  200  miles.  I 
attributed  the  fact  at  the  time  to  the  coal  being  shipped  in 
wet  weather,  but  I  forget  now  the  exact  circumstances  of 
the  case ;  the  captain,  however,  stated  that  the  first  intima- 
tion the  crew  had  of  the  ship  being  on  fire  was  the  great 
heat  that  was  felt  in  the  forecastle  one  morning,  and  upon 
opening  the  forehatch  to  ascertain  the  cause,  the  flames 
burst  up  as  high  as  the  fore  top,  and  the  crew  had  to 
abandon  the  ship  at  once,  taking  to  the  boats,  not  having 
time  to  save  their  effects ;  they  were  picked  up  and  taken 
into  Valparaiso ;  the  ship  was  fitted  m  the  usual  manner 
wiUi  wooden  ventilators,  as  was  usual  then  at  Swansea. 

Since  the  "  Usk  *'  was  lost  I  have  sat  as  magistrate  to 
investigate  two  cases  of  ships  that  were  destroyed  by  spon- 
taneous combustion  of  their  coal  cargoes.  Both  sxiii>s 
were  loaded  in  this  port  with  house  or  smelting  coal ;  it 
was  shown  during  the  investigation  that  the  weather  had 
been  wet  when  the  coals  were  shipped,  and  samples  of  coal 
similar  to  their  cargoes  produced  m  court  were  proved  to 
contain  a  large  quantity  of  iron  pyrites ;  about  the  same  time 
I  had  a  ship  of  my  own  that  I  loaded  here  myself  with  a 
cargo  of  smelting  coal,  made  the  passage  to  Coquimbo  in 
98  days,  and  in  perfect  safety,  and  the  captain  wrote  me 
that  tne  coal  was  quite  cool  during  the  whole  time  the  ship 
was  discharging.  The  reason  my  ship  did  not  take  fire, 
I  think,  was  that  I  loaded  a  superior  kind  of  coal  that  con- 


tained very  little,  if  any,  pyrites  of  iron.  The  two  shi|)s 
that  were  burnt  caught  fire  when  they  were  out  from  their 
loading  port  between  90  and  100  days.  In  the  course  of 
the  investiffation  alluded  to  above,  the  chemist  that  was 
sent  down  l>y  the  Board  of  Trade  stated  that  sulphurous 
acid  gas  (I  think  it  was),  if  introduced  into  the  hold  of  a 
ship  that  was  on  ^q  (from  spontaneous  combustion  of  a 
coal  cargo),  under  certain  conditions,  would  extinguish  the 
fire ;  he  described  the  method,  which  to  my  mind  appeared 
cumbrous  and  expensive ;  the  chemist  undertook  to  demon- 
strate in  a  practical  manner  the  value  of  his  recommenda- 
tion by  putting  the  fire  out  in  the  court  house,  but  this  he 
failed  to  do. 

I  have  thought  over  this  subject  of  spontaneous  com- 
bustion of  coal  cargoes  very  carefully,  and  I  believe  that 
although  ventilation  is  of  great  value  in  cargoes  of  coal 
liable  to  emit  gases  that  are  explosive,  it  is  of  very  little 
use  in  cargoes  of  coal  that  are  liable  to  take  fii«  from 
spontaneous  combustion ;  my  plan  to  prevent  the  latter  (and 
I  think  it  is  worthy  of  consideration)  is  this : — Stow  the 
coal  in  ships'  holds  in  barrels,  old  flour  barrels  would  do; 
one  of  the  causes  of  spontaneous  combustion  in  my  opinion 
is  that  the  ooal  is  stowed  in  a  mass,  it  lies  close,  and  no 
system  of  ventilation  could  be  of  use ;  but  in  the  plan  I 
propose  of  stowing  the  coals  in  barrels  it  would  be  stowed 
m  small  parcels,  each  parcel  isolated,  while  the  air  that 
would  circulate  between  the  interstices  of  the  casks  would 
tend  to  keep  all  cool ;  but  the  very  fact  of  stowing  the  coal 
in  small  parcels,  each  distinct  and  protected  from  each 
other,  would  in  my  opinion  be  a  sure  preventative  against 
ignition.  I  have  mentioned  my  plan  to  several  of  my 
friends  who  are  deeply  interested  in  this  question,  and  they 
agree  with  me  that  the  method  I  propose  is  an  effectual 
one  to  prevent  spontaneous  combustion ;  they  demur,  how- 
ever, as  shipowners  to  the  expense  that  would  be  incurred 
in  finding  the  barrels,  and  the  loss  that  would  be  sustained 
by  the  ship  taking  a  smaller  cargo  of  coal  in  barrels  than 
she  would  in  bulk.  My  answer  to  this  is  that  the  loss  of 
one  ship  (to  say  nothing  of  the  consequent  risk  to  life) 
would  go  a  long  way  to  providing  barrels,  and  if  merchants 
are  desirous  of  shipping  a  dangerous  class  of  goods  such  as 
coal,  liable  in  its  nature  to  spontaneous  combustion,  they 
should  pay  a  higher  freight  for  its  carriage  in  proportion  to 
more  harmless  goods,  so  as  to  enable  the  shipowners  to  take 
similar  precaution  to  those  I  have  pointed  out  in  order  to 
enable  him  to  cany  the  coal  without  risk  to  life  or  property, 
and  without  entaiUng  a  serious  loss  to  himself. 


From  Mr.  William  Thohsok,  Craig  Binning, 
UphaU. 

1.  Yes;  in  five  c^ses. 

3.  When  the  quantity  of  coal  is  a  mere  ballasting  no  <*jottniia»" 
ventilation;  when  a  fidl  cargo   is    taken  the  ships  are  "'^•o- 
carefullv  ventilated  with  wood,  up  and  down  each  hatch.  MjfJJiJ 

4.  When  ballasted  under  register  tonnage  a  full  cargo  Laurie/* 
about  25  per  cent,  above  the  register  tonnage.  o^*^  *» 

5.  Duke  of  Bucdeuch's  Midlothian  cotJ,  all  screened ;  •*  p^L^ynu** 
Gowpen,  Hartley,  and  Lancashire  screened.  ('Km  p.  87.) 

6.  Unknown. 


From  Messrs.  Chables  Hill  &  Sons,  Bristol. 

1.  No  case  of  explosion ;  a  cargo  of  smelting  coals  heated 
very  much,  but  dia  not  ignite. 

3.  All  our  ships  intended  to  carry  coals  are  fitted  with  a 
platform,  18  inches  or  more  off  the  bottom,  and  2  to  3 
feet  at  bild^es,  and  have  ventilators  as  follows,  viz.,  one 
large  galvanized  iron,  one  through  the  top  gallant  foreoastie 
down  to  lower  hold  with  bell-mouth  at  top,  and  one,  some- 
times two,  smaller  ones  as  far  aft  as  thev  can  be  placed. 
Wood  ventilators  through  each  hatch  with  lapping  battens 
(similar  to  Venetian  blinds)  so  that  they  cannot  get 
choked. 

4.  35  to  45  per  cent,  over  net  register  tonnage. 

5.  All  the  d^erent  kinds  of  steam  coal  loaded  at  Cardiff 
and  Newport,  also  some  cargoes  of  smelting  coals,  and  a  few 
cargoes  from  the  North  of  cingland. 

6.  Coals  are  generally  shipped  shortly  after  leaving  tl^e 
pits,  and  it  frequently  happens  that  that  the  loading  is 
interrupted  waiting  for  coals  to  come  down  from  the 
pits. 

7.  Each  ship  supplied  with  a  Davy's  patent  safety  lamp 
(same  as  used  in  coal  mines,)  and  instructions  given  that  no 
other  light  is  to  be  used  in  the  ship's  hold  or  store-rooms 
under  the  main  deck;  a  portable  fire  engine  and  plenty 
buckets  supplied  each  ship.    The  captains  are  instructed 
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to  go  below  frequently  and  examine  the  cargo  and  test  the 
heat  of  same  with  thermometer. 

8.  I  attach  much  importance  to  the  keeping  the  bottom 
of  a  coal  cargo  dry  and  cool,  and  hence  consider  a  platform 
most  essential.  Cargoes  of  coal  are  looked  upon  as  not  liable 
to  damage,  and  are  generally  loaded  right  on  the  bare 
ceiling  as  no  other  cargoes  are,  and  the  bottom  of  the  cargo 
is  often  wet  before  leaving  the  docks,  strict  attention  to  the 
pumps  not  being  considered  necessary  ^-ith  a  coal  cargo ; 
ventUators,  too,  are  much  neglected,  an  mipression  prevaihng 
amongst  shipmasters  that  they  are  of  no  use,  and  they  are 
often  fitted  in  a  carelessly  and  inefficient  manner  just  to 
comply  with  the  charter,  frequently  only  a  few  feet  in  length 
so  as  to  show  at  the  hatchway.  They  should  be  fitted  from 
the  bottom  and  to  project  above  the  hatchway,  and  be  piled 
round  with  knobs  of  coal  as  the  loading  progresses,  to  keep 
them  from  being  choked  v/ith  small  coal.  I  may  be  per- 
mitted to  mention  that  during  the  last  10  years  we  have 
carried  75,000  tons  of  coals  south  of  the  Equator,  mostly 
round  the  capes,  in  ships  400  to  l,700tons  register,  and  the 
before-mentioned  is  the  only  approach  to  an  accident  con- 
nected with  the  cargoes.  Last  year  one  of  four  vessels  took 
a  cargo  of  1,750  tons  Merthyr  steam  coals  from  Cardiff, 
called  with  it  at  the  Cape  and  Foint  de  Galle  (for  a  market,) 
and  finally  it  was  discharged  at  Singapore  after  being  six 
months  on  board  the  vessel. 

From  Mr.  E.  S.  Hill,  Cardiff. 

"Her  Boyal       !•  O^^J  o^©  ca^e  of   inconvenience  by    heating    ever 
Highness."     occurred  with  all  the  cargoes  our  ships  have  carried. 
{8€e  p.  87.)         3   Y|jg  ^j^go  jg  Btowed  on  a  platform  from  18  to  24 
inches  from  the  skin.    We  place  a  wooden  shaft  in  each 
hatchway,  and  an  iron  ventilator  in  each  end  going  down 
into  the  main  hold.    The.  captain  is  instructed  to  keep 
the  hatches  open  as  much  as  possible. 
4.  Something  over  a  tonnage  and  a  third. 
6.  Mostly  steam  coal    double-screened    from    Nixon's 
Navigation,  Powell's  Duffryn,  and  others  of  the  principal 
steam  collieries,  with  a  few  cargoes  of  smelting  coal,  and 
some  from  the  north. 

6.  It  is  not  possible  to  answer  this  question  as  a  matter 
of  knowledge ;  but  I  believe,  as  a  rule,  large  coal  is  shipped 
within  36  hours  from  its  being  taken  from  the  pits,  some- 
times much  quicker  ;  small  coal  would  usually  be  longer. 

7.  Vide  reply  to  No.  3.  hi  addition,  the  ships  are  all 
provided  with  Davy's  safety-lamps  and  portable  fire 
engines.  The  captains  are  told  to  carefully  notice  the 
temperature  of  the  cargoes. 

8.  I  think  that  the  losses  by  reason  of  fire  in  coal-laden 
ships  have  been  very  much  exaggerated,  and  in  support  of 
this  opinion  I  have  the  honour  to  enclose  for  the  informa- 
tion of  the  Royal  Commissioners  a  paper  which  I  conjpiled 
bearing  upon  tnis  subject,  and  which  was  adopted,  printed, 
and  circulated  by  the  Cardiff  Chamber  of  Commerce. 

It  is  an  estabhshed  feet  that  the  Welsh  steam  coal  is  not 
liable  to  spontaneous  combustion.  No  case  has  ever  been 
known,  but  it  is  veTv  liable  to  generate  gas  of  a  highly  ex- 
plosive character.  To  prevent  accidents  it  is  only  necessary 
to  observe  the  precautions  already  described. 

I  have  known  of  several  cases  of  explosion,  but  I 
believe  in  each  instance  a  naked  light  has  been  incautiously 
used. 

In  the  case  of  small  coal  and  smelting  coal  I  do  not 
consider  ventilation  desirable.  It  may  be  desirable  to  stow 
the  cargo  on  a  platfdrm  for  the  sake  of  keeping  it  dry,  but 
I  attach  more  importance  to  preventing  it  getting  wet 
whilst  shipping,  and  of  taking  care  to  keep  it  dry  after- 
wards. The  practice  of  throwing  greasy  slops  on  top  of 
the  cargo  is  very  much  to  be  deprecated. 

From  Mr.  William  Buchanan,  Greenock. 

**Boysl  1.  In  one  ship. 

family."  3.  No  particular  system.    Generally  when  ventilated  in 

{See  p.  87.)  ^^^  shafts  down  each  hatch,  and  sometimes  with  a  trunk 
along  the  keelson ;  never  had  any  heating  when  no  ventila- 
tion used. 

4.  Fully  register  tonnage  and  third. 
6.  Do  not  know  the  names  of  the  collieries,  but  have 
carried  coals  to  India  from  Newcastle,  Cardiff,  Birkenhead, 
Glasgow,  and  Greenock,  both  single  and  double  screened. 

6.  Don't  know. 

7.  None  excepting  carrying  a  fire  engine. 

From  Mr.  J.  H.  Watt,  Glasgow. 

"Vvr^MT  ^'  ^  "^*y  ^*^®  owned  about  30  ships  at  different  periods 

(/SEmp.88.)  which  have  frequently  loaded  coals,  and  have  had  only 
one  case  of  combustion. 


3.  Wood  ventilators. 

4.  About  140  p.c. 

5.  Chiefly  from  Lanarkshire,  also  Ayrshire  and  Wales. 

6.  Immediate  shipment. 

7.  As  a  rule  my  ships  were  not  insured.  I  have  studied 
the  subject  carefully,  and  though  the  ships  were  ventilated 
I  rather  objected  to  it,  and  cannot  give  any  suggestian  to 
prevent  such  accidents. 


From  Messrs.  J.  Brymneb  &  Co.,  Greenock. 

1.  Only  in  one  about  five  years  ago.  -cggi. 

2.  See  form.  naa" 

3.  Ventilators  in  each  hatch.  ^^*i 

4.  Varies  say  about  register  and  third. 

5.  All  kinds,  Welsh,  English,  and  Scotch. 

6.  Generally  fresh. 

7.  As  thorough  ventilation  as  possible,  and  supply  fire 
engines. 

8.  Except  that  great  care  should  be  taken  in  loading  tnd 
proper  ventilating. 


From  Messrs.  Stoddabt,  Bbothebs,  Liverpool 

1.  Yes.  . 

2.  "  Vanda  "  and  «  Mindora  "  herewith.  -m^v 

3.  Wood  trunk  along  lower  hold,  and  connected  by  up-  j&»pp.»- 
right  trunks  to  the  hatches. 

4.  Various.  About  one  third  to  one  half  over  the  le- 
gistered  tonnage. 

5.  See  paper  herewith. 

6.  Cannot  say. 

7.  Fire  engines. 

8.  Cannot  give  any  reason  for  fire  breaking  out.  Do 
not  think  present  svstem  of  ventilation  is  right.  Water 
gets  down  the  shafts.  Becomes  heated  and  the  diauglit 
carries  smoke  up  the  shafts  and  feeds  the  fire. 


fe) 


From  Messrs.  Hine,  Brothers,  Maiyport. 

1.  Yes.  .^^. 

3.  Very  shallow  ships,  none.    Deeper  ships,  on  each  {Su}.*. 
side  keelson  with  shaft  communication  throug^n  each  of  the 
three  hatches. 

4.  In  steam  ships  it  depends  upon  the  quantify  of 
bunker  coals  shipped,  and  this  depends  upon  the  length  of 
the  voyage ;  including  bunkers  about  double  net  r^ter. 
In  saihn^  ships  40  to  60  per  cent,  above  net  register. 

5.  Various  kinds,  in  nearly  all  cases  double  screened. 

7.  Fire  engines. 

8.  Coals  (South  Wales)  have  been  shipped  in  my  veasds 
under  the  same  circumstances  of  weather,  &c.,  as  in  tiie 
case  of  the  "  Cereal,"  but  no  svmptom  of  fire  showed  itself, 
although  the  voyage  was  40  aays  longer.  I  am  therefore 
inclined  to  think  that  you  must  look  to  the  nature  of  the 
coals  themselves  for  the  cause  of  so  much  spontaneous 
combustion.  I  am  disposed  to  think  there  are  some  kinda 
that  will  take  fire  however  dry  they  may  be  shipped,  and 
however  well  ventilated.  I  never  heard  of  a  case  of  spon- 
taneous combustion  of  coal  shipped  from  this  district 
(West  Cumberland),  and  such  a  thiug  as  a  colliery  explo- 
sion is  rarely  if  ever  heard  of  here.  I  merely  name  this  to 
substantiate  the  opinion  I  have  given. 

I  do  not  approve  of  the  present  mode  of  ventilation  as  I 
think  the  ventilators  in  the  case  of  fiery  coals  act  more  as 
flues  or  draughts  for  the  flames.  In  my  judgment  the 
most  effective  mode  would  be  to  divide  the  cargo  into  lots 
or  sections  entirely  separate  firom  each  other  by  means  of 
bulkheads  extending  from  the  bottom  of  the  hold  to  the 
upper  deck  or  to  the  top  of  the  coal,  such  bulkheads  to  be 
double,  sajr  a  foot  apart,  with  sufficient  cross  pieces  to 
prevent  their  being  crushed  together  by  the  weight  of  the 
coal. 

The  objections  to  this  plan  would  be  its  great  costUnes 
and  the  difficulty  in  canying  it  out  in  ships  with  'treen 
decks  laid.  The  great  advantage  would  be  instead  of 
having  a  large  cargo  lying  in  one  mass  in  a  ship's  hold 
there  would  practiradly  be  two,  three,  or  it  might  be  four 
distinct  lots  with  an  open  space  of  one  foot  between  each. 

I  think  the  next  best  plan  is  to  lay  the  fore-and-aft  ven- 
tilators not  in  the  very  bottom  of  the  ship  on  each  side  the 
keelson,  but  about  halfway  to  the  deck,  say  under  the 
'tween  deck  beams,  thereby  carrying  them  right  throujrh 
the  centre  of  the  mass  of  coal,  where  the  neat  aJwap 
generates. 

I  also  think  it  unwise  to  ship  the  coal  as  is  noir 
frequently  done  straight  from  the  mines. 
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Prom  Mr.  William  Laino. 

p."Soi)  ^'  Yes.  One  instance  of  explosion,  and  one  of  spon- 
taneous combustion. 

2.  See  enclosure. 

3.  Permanent  galvanized  iron  ventilators  are  fitted  into 
each  hold  or  compartment,  one  at  each  end  of  it. 

4.  Variable,  about  11  to  /,  exclusive  of  bunkers. 

5.  Nearly  every  kind  shipped  either  at  Newcastle  or 
Cardiff  has  been  carried. 

6.  Generally  fresh  from  the  pit. 

7.  The  complete  system  of  ventilation  as  above  mim- 
tioned,  and  my  ships  all  bang  steamers,  are  fitted  with  the 
usual  engine  pumps  and  ample  length  of  fire  hose. 

8.  I  consiaer  no  coal-carrying  ships  safe,  unless  per- 
manent iron  ventilators  with  cowled  tops  are  fitted  into 
each  hold  or  compartment,  one  at  each  end  of  it,  forming 
down  and  upcast  channels ;  further  that  naked  lights  should 
not  be  used  in  the  holds  on  the  voyage,  as  the  gas  has  a 
tendency  to  accumulate  in  any  empty  or  half-filled  hold, 
eapecially  at  the  fore  end  of  the  ship. 

From  the  Secretary  of  the  Swansea  Merchant  Ship- 
owners' Company,  Limited. 

»,"  1.  Yes,  in  the  barque  "  Alpha." 

,7  2.  She  was  laden  with  smelting  coals  for  Valparaiso  and 

u  90.)  orders.  The  coals  fired  when  she  was  near  Cape  Horn. 
The  ship  was  taken  with  difficulty  to  Stanley  and  partially 
discharged.  An  agent  was  sent  from  England  who  re- 
paired the  ship,  and  she  proceeded  to  her  destination. 

3.  To  fill  in  between  tne  keelsons  or  platform  risers  and 
level  a  little  below  them,  lay  the  platform  and  place  boards 
(trunk  boards)  fore  and  aft  on  either  side  of  the  midships 
stanchions,  allowing  of  ventilation  in  both  cases. 

4.  Generally  the  full  cargo  of  coals,  about  register  and 
half  gross  tons. 

5.  Smelting  and  steam. 

f).  Shipowners  as  a  rule  do  not  know. 

7.  The  above-named  for  ventilation  to  comply  with  con- 
ditions of  charter,  relying  not  on  that,  but  on  the  sub- 
divisions of  the  cargo  by  same  means.  Steam  coals  are 
explosive,  and  should  be  ventilated,  or  at  least  the 
hatches  should  not  be  closed  for,  say,  48  hours.  After  that 
there  is  little  escape  of  gas  to  be  feared.  Ventilation  will 
not  arrest  the  tendency  to  spontaneous  combustion,  but  it 
will  aid  it  when  once  set  in.  In  that  case  the  ship  is  closed 
up  generally  as  a  first  attempt  to  stnother  the  fire,  but  water 
has  to  be  resorted  to  almost  invariably. 

8.  Not  more  than  is  embodied  in  the  above  replies  to 
questions. 

From  Messrs.  R.  &  J.  Craio,  Glasgow. 

^^^        1.  In  two    spontaneous    combustion,  the   "County  of 
;ty  of     Nairn  "  and  "  County  of  Perth." 

2.  Fully  stated  as  requested. 
•  ^'^        3.  Ventilation  through  the  main  deck  and  one  to  bottom 
of  hold. 

4.  Never  more  than  N.  R.  tonnage  of  the  vessel. 

5.  Roughrigg  and  Hamilton  coal  is  always  double- 
screened. 

6.  Direct  from  the  pits. 

7.  Ventilation  only.  Leath^  fire  hose  in  connexion 
with  two  rocking  centre  fire-engine  pumps. 

8.  The  only  suggestion  we  can  offer  with  a  view  to  pre- 
vent spontaneous  combustion  is  to  build  the  ships  in  com- 
partments of  such  size  as  to  carry  not  more  than  300  or 
400  tons  in  each. 

^  1.  Two  vessels,  one  total  loss,  the  other  put  into  Monte 

."         Video  and  took  out  cargo. 

■  ®^)  3.  None  heretofore,  but  would  certainly  prefer  trunks  at 
certain  places. 

4.  About  76  per  cent. 

5.  Both  Welsh  and  North  country,  but  have  never 
known  but  one  case  of  my  own  of  North  country,  a  cargo 
for  Hull. 

6.  Shipped  immediately. 

7.  Have  not  previously  adopted  any,  but  should  do  so  if 
loading  these  coals  again. 

7.  I  shall  be  glad  if  my  evidence  would  in  any  way  assist 
to  prevent  such,  destruction  of  property,  but  would  suggest 
that  the  captains  of  these  vessels  should  be  examined.  I 
believe  their  evidence  of  much   more   importance  than 


92.) 


5.  Main  ell  and  splint  coal. 

7.  Ventilation  as  above,  and  captains  have  instructions 
to  open  hatches  in  fine  weather,  and  try  heat  by  thermo- 
meters twice  every  day. 

From  Mr.  Chables  Beades,  Lancaster. 

1.  Yes ;  '•  Channel  Light,"  at  Rio,  October  1873.  «  Channel 

3.  IVunks  fore  and  aft.    Ventilation  through  deck  and  Light." 
hatches.  (A>ep.  9i.) 

4.  553  N.  R.,  cargo  700  to  750. 

5.  Welsh  or  North  country  coal. 

6.  A  short  time  only. 

7.  Ventilation.     Force  pump,  hose,  &c. 

8.  Allow  no  coal  to  be  shipped  until  sufficient  time  has 
elapsed  to  allow  of  the  gases  to  escape. 

From  Mr.  J.  S.  Grbive. 

1.  Yes,  on  board  ship '' Walter  Baine,"  hitely  destroyed  "Salter 
by  spontaneous  combustion.    Crew  saved.  Baire." 

2.  See  Rundell/s  book,  page  46.  (See  p.  92.) 

3.  Ventilators  in  each  hatch  running  along  keelson  by  a 
tunnel,  but  I  do  not  approve  of  it. 

4.  Generally  100  to  200  tons  less  than  tonnage  and  half 
of  net  register. 

5.  Wishaw  and  Sunderland. 

6.  Cannot  speak  as  to  this. 

7.  Ventilators  in  each  hatch ;  have  not  employed  any  other 
means. 

8.  Doubt  very  much  whether  the  ventilators  are  not 
positively  iniurious.  1  have  a  strong  opinion  coal  should 
be  shipped  dry.  High-valued  ships  are  practically  shut  out 
from  taking  coal  charters  on  long  voyages,  because  of  the 
high  rate  of  insurance  on  the  ship ;  as  a  rule  low-classed 
wooden  ships  must  be  employed,  probably  lengthening  the 
passage,  and  consequently  the  risk  of  spontaneous  com- 
bustion will  be  increased. 


Prom  Messrs.  J.  Kerr  &  Co.,  Greenock. 

1.  Yes,  in  ship  "  Isabella  Kerr.'* 

3.  A  wooden  ventilator  up  each  hatch,  and  one  along 
keelson. 

4.  About  1*40  per  cen 


••  Persia," 
"  Indinn 
Empire," 


From  Mr.  George  Duncan. 

1.  Yes,  in  three  cases. 

3.  Longitudinal  shaft  on  each  side  of  keelson  and  up- 
shafts  connected  therewith  coming  out  of  each  hatchway.      is«np" 

4.  About  30  per  cent.  **  Khor- 
6.  Have  carried  all  principal  Hartley  steam  coal  from   {See  pi).  91, 

Tyne  and  Wear,  and  from  the  chief  collieries  in  Cardiff.         »2,ttiid  i*7.) 

6.  Cannot  say,  but  believe  much  less  time  than  formerly. 

7.  Cargoes  ventilated,  and  ships  provided  with  fire 
engine  and  head  pump. 

8.  Being  member  of  Commission  can  do  so  orally. 

From  Messrs.  W.  &  R.  Wright. 
1,  Yes. 

3.  In  all  our  wooden  ships  we  have  a  wooden  platform  tJot^'^ 
under  the  coal,  and  venetianed  upright  shafts  whicn  extend   {See  p.  93.) 
from  under  platform  to  top  of  each  hatch. 

4.  This  depends  upon  the  model  and  age  of  the  vessel 
and  the  voyage.  Our  last  built  wooden  vessels  are  built 
with  a  view  to  carry  large  dead  weight  cargoes,  and  as  a 
rule  carry  fully  tonnage  and  half.  Iron  ships  usually  carry 
about  tonnage  and  one  third. 

6.  Wishaw  coals  from  Dundee,  West  Hartley,  from 
Shields,  Lancashire,  from  Liverpool,  North  and  South 
Wales,  from  Birkenhead. 

6.  We  believe  three  or  four  days. 

7.  None  but  the  above  system  of  ventilation,  which  we 
have  adopted  for  a  long  time  now ;  it  has  acted  well,  and 
is  in  favour  with  underwriters.     Engine  hose,  and  buckets. 

8.  Merely  this,  that  if  our  plan  of  platforming  and  venti- 
lating was  universally  adopted  the  number  of  cases  of 
spontaneous  combustion  would  undoubtedly  be  diminished. 

From  Mr.  W.  R.  Price,  London. 

1 ,  Have  had  two  cases  of  spontaneous  combustion  and  «  qh^^ 
total  loss,  say,  ships  "  Oliver  Cromwell "  and  "  Calcutta."  Cromwell." 

2.  Both  ships  sailed  from  Shields  for  Aden.  The  "  Oliver  "Calcutta." 
Cromwell  "  on  the  18th  June,  and  the  *'  Calcutta  "  on  2nd  ^^  ^'  ^' 
July  1874.    The  "  Oliver  Cromwell "  was  burnt  on  Cth 
September  1874,  in  latitude  37°  S.,  longitude  14°  E.    The 

"  Calcutta"  was  burnt  on  17th  September  1874,  in  latitude 
35°  S.,  longitude  7*^  E.,  being  respectively  80  and  77  days 
out.  In  both  cases  the  fire  was  discovered  in  the  main 
hatch  ventilator. 

The  captain  of  the  "  Calcutta "  was  lost,  so  no  protest 
giving  exact  particulars  has  been  obtained ;  but  from  some 
of  the  men  saved,  1  learn  that  there  was  no  indication  of 
fire  till  immediately  before  it  broke  out. 

In  the  case  of  the  "  Oliver  Cromwell,'*  I  have  been  told 

that  there  was  no  smell  of  gas  prior  to  the  fire,  but  that  a 

peculiar  vapour  was  noticed  from  time  to  time  coming  up 

he  ventilator  some  daya  previous  to  the  &n,  which,  how- 
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SPONTANEOUS  COMBUSTION   OF  COAL  IN   SHIPS  : 


-BeW 
"  Enthod- 
aate." 
••  Try/' 
"  Crystal." 
(See  pp.  M- 
97.) 


ever,  was  considered  as  simply  indicating  the  ordinary 
sweating  of  the  cargo. 

3.  Both  ships  were  well  ventilated  by  4-feet  ventilator 
from  the  top  of  keelson  to  the  ceiling,  and  two  horizontal 
ventilators  of  wood  on  top  of  beams  a  foot  square  midway 
between  'tween  deck  stanchions  and  the  side  of  ship. 
These  were  connected  with  three  18-inch  upright  shafts 
going  thromgh  each  hatch,  the  sides  of  which  were 
arranged  like  a  Venetian  blind  when  two  thirds  open.  This 
is  the  same  system  I  have  adopted  successfulhr  for  17 
years  with  coal  shipped  from  Birkenhead  to  the  East. 

4.  The  "  Calcutta  "  was  1,372  tons  net  register,  and  had 
on  board  1,802  tons  coal.  The  "  Oliver  Cromwell "  1,112 
tons  register,  1,616  tons. 

5.  The  coal  in  these  two  cases  was,  I  believe,  Howard's 
West  Hartley,  shipped  on  account  of  the  Peninsular  and 
Oriental  Company.  I  cannot  say  whether  it  was  screened 
or  not,  but  should  think  it  was  shipped  as  screened, 
although  I  noticed  a  considerable  amount  of  small  coal  in 
the  main  hatchway  in  the  lower  hold  of  the  "Oliver 
CromweU." 

6.  I  believe  the  coal  to  have  been  taken  recently  from  the 
pit,  but  I  have  no  exact  evidence  on  the  point. 

7.  My  captains  have  always  been  instructed  to  keep  the 
hatches  off  whenever  the  weather  permitted,  and  have 
always  been  supplied  with  plenty  of  good  hose  and  a  force- 
pump  for  working  same. 

8.  Having  carried  coal  largely  during  a  period  of  17 
years  from  Birkenhead  to  the  East  without  even  a  heated 
cargo,  and  having  shipped  it  by  tips  as  well  as  by  barrows, 
I  am  led  to  the  conclusion  that  in  the  losses  above  referred 
to  there  must  have  been  some  speciality  in  the  coal  ren- 
dering it  more  liable  to  spontaneous  combustion  than  the 
North  Wales  coal,  and  this  view  is  strengthened  by  the 
fiiot  that  at  the  same  time  two  other  vessels  loaded  in  the 
same  dock,  I  believe  with  the  same  coal,  one  of  which,  the 
*'  Euxine  "  was  also  burnt,  making  three  out  of  four  ships. 
The  matter  is  specially  referred  to  in  a  report  from  one  of 
the  officials  of  the  Peninsular  and  Oriental  Company  to  the 
directors  (copy  of  which  I  enclose  *),  and  I  commend  to 
your  notice  the  fact  that  the  fourth  ship  the  "Cora" 
was  not  ventilated  through  the  coal,  and  arrived  at  her 
port,  although  a  portion  of  this  cargo  got  wet  with  rain 
and  hail  during  loading,  and  was  therefore  more  liable  to 
heat. 

I  have  been  told  by  the  members  of  the  crews  of  the 
"  Oliver  Cromwell "  and  "  Calcutta"  that  the  seat  of  the 
fire  in  each  case  was  well  down  in  the  lower  hold  under 
the  main  hatchway,  and  as  the  bulk  of  the  cargo  is 
shipped  in  this  hatchway,  there  is  necessarily  a  greater 
density  in  the  mass  and  a  larger  accumulation  of  smaU 
coal. 

The  height  of  the  tips  from  which  it  was  shipped  in  the 
Tjme  has  a  tendency  to  break  the  coal,  and  make  the  mass 
less  impervious  to  ventilation  in  that  region.  The  captain 
of  the  "  Oliver  Cromwell "  told  me  that  his  ventilators 
were  perfect  in  their  action,  as  he  frequentlv  examined  them 
and  found  that  a  current  of  air  passed  through  them  up 
the  shaft. 

1  entertain  a  decided  preference  for  the  mode  adopted 
at  Birkenhead  of  loading  largely  by  barrows  instead  or  by 
tips,  as  the  coal  is  more  carefully  handled  and  it  is  stowed 
more  gradually  over  the  hold,  besides  which  the  labourers 
employed  have  the  opportunity  when  shovelling  it  into  the  ' 
barrows  of  picking  out  all  objectionable  looking  pieces,  which 
I  believe  they  do.  I  have  shipped  it  frt)m  Birkenhead  at  all 
seasons  of  the  year,  and  when  it  has  been  saturated  with 
rain  in  the  railwav  trucks,  without  any  detriment  except 
loss  of  weight  on  aelivery. 

I  have  had  no  previous  experience  of  coal  from  the  Tjme, 
never  having  had  ships  loaded  there  before. 

I  would  pointedly  call  vour  attention  to  the  dose  approxi- 
mation in  the  number  of  days  from  sailing  to  when  the 
fires  occurred,  say,  "  Oliver  Cromwell "  80  days  and 
"Calcutta  "77  days. 

From  Messrs.  W.  &  J.  Smith,  London. 

1.  Yes,  in  two  partly  owned  by  ourselves,  and  two  char- 
tered vessels.  Our  ships  were  "  Crystal "  and  "  Beta " 
chartered  were  "  Try  "  and  "  Enthusiaste." 

3.  Our  vessels  being  employed  in  the  sugar  trade,  have 
ventilators  fore  and  aft.  We  know  of  notlung  better  for 
coals,  but  we  do  not  generally  carry  full  cargoes  of  coal. 

4.  Never  take  full  cargo  except  purchases  and  charters 
not  under  our  management ;  by  this  we  mean  in  our  own 
ships. 

5.  Given  on  separate  papers. 

6.  Six  to  ten  days. 

•  This  report  of  Captobi  Stcinson's  was  read  by  Mr.  Price  before  the 
Commifisiou,  and  will  be  found  in  his -evidence,  Q.  1802. 


From  Messrs.  AoAao  &  Co.,  Liverpool. 

1.  Spontaneous  combustion  has  occurred. 
3.  See  enclosed  form. 


andre." 


From  Mr.  J.  £.  Burgess,  Swansea. 

1.  Yes. 

3.  When  loading  smelting  coals  I  generally  have  the  "Adminl 
main  body  of  the  cargo,  say  firom  abaft  the  mainmast  to  /^^'«% 
the  foremast,  divided  by  running  up  deals  on  either  side  ^  ^  ' 
of  hold  stanchions  from  keebon  to  main  deck,  leaving  it 

open  at  the  top. 

4.  About  45  per  cent,  over  N.  R..tonnage. 

5.  Smelting  coals  through  and  through  as  worked  from 
the  collieries. 

7.  Nothing  more  than  as  given  at  No.  3. 

From  Mr.  Thomas  Law. 
1 .  No,  only  in  '^  Dumbartonshire  "  with  540  tons  balance  "  DumbNs 
of  cargo,  general.  (SeiMi) 

3.  'Tween  deck  beams  longitudinal;  also  keelson  ditto; 
and  the  three  hatches  perpendicularly. 

4.  50  per  cent  more. 

5.  All  kinds  from  Cardiff,  Birkenhead,  and  Clyde. 

6.  Don't  know. 

7.  We  take  no  precautions  except  ventilating. 

8.  No. 

From  Messrs.  Hughes  &  Co.,  Menai  Bridge. 

1.  Yes,  combustion  by  one  shin.  "Glen lilt. ' 

3.  Our  wooden  ships  invariably  carry  platforms  open  at  C^P-^) 
both  ends,  and  the  opening  kept  clear  to  main  deck  venti- 
lators, and  our  iron  vessels  are  so  constructed  that  they 
afford  ample  ventilation. 

4.  Once  and  a  fourth  of  the  register  tonnage. 

5.  Mostly  steam  coals. 

6.  Cannot  reply. 

7.  Ventilation  as  described  above.  Answered  in  the 
enclosure. 

From  Messrs.  Seed,  Armstrong,  &  Co.,  Liverpool. 

1.  Yes,  in  one. 

3.  Platform  and  deck  ventilators. 

4.  Register  and  third.  Sometimes  a  little  over;  varied 
according  to  ship  I  am  loading. 

6.  Cannot  say. 

7.  Caution  master  to  leave  hatches  off  at  all  timee  when 
practicable.    Have  had  nothing  but  fire  engine  and  hose. 

From  Mr.  D.  Stuart. 

1.  Spontaneous  combustion  has  occurred  twice.  ".^M)^' 

3.  The  ordinary  system  wooden  ventilators.  ^^^th- 

4.  In  the  first  case  the  quantity  of  coaLs  was  two  thirds  •hire." 
of  the  registered  tonnage.  (*•  p-  ^-^ 

In  the  second  case  it  was  the  entire  cargo. 

5.  Lancashire  steam  coals.  The  White  Moss  Colliery 
single  screened. 

6.  I  do  not  know,  but  I  fancy  immediately. 

7.  This  I  have  left  to  the  management  of  the  captains. 

8.  None. 

From  Messrs.  Balfour,  Williambok  &  Co., 
Liverpool. 

1.  Yes.  'I*     - 

2.  Once  in  ship  "  La  Escocesa.'*  S£p!w) 

3.  Fore  and  art  along  keelson,  and  three  vertical  ven- 
tilators so  constructed  as  to  prevent  admission  of  small 
coals,  and  at  same  time  grant  £ree  exit  to  gas. 

Vertical  ventilators  constructed  as  per  sketch : — 


•New 
lAopedo." 
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4.  About  45  per  cent,  oyer  register  tonnage. 

5.  Lancashire,  North  and  South  Wales  coals. 

"  La  Escocesa  "  was  loaded  in  Cardiff  with  South  Wales 
coals  fresh  from  the  pit,  and  raining  heavily  while  she  was 
loadii^. 

6.  Of  late  years  only  a  very  short  time  before  shipment. 

7.  Hatches  off  during  fine  weather  at  all  times.  Fire- 
engine,  hose,  and  buckets  alwap  on  board. 

8.  Coal-laden  ships  should  either  be  ventilated  properly 
or  not  at  all.  If  only  partially  ventilated,  and  heating 
should  take  place,  the  partial  ventilation  causes  them  to 
burn  rapidly.  If  not  ventilated  at  all,  they  may  occasionally 
be  kept  smouldering  for  weeks,  and  thus  give  the  ship  an 
opportunity  of  reaching  some  port. 

Prom  Mr.  E.  Bates. 

aine."         1.  "  Euxine  *'  and  "  The  Foundling.*' 
le  ,    ,,      3.  Generally  a  ventilator  run  fore  and  aft  through  the 
nM^     coals,  of  wood  connected  with  a  perpendicular  shaft  in  each 
kS        hatchway. 

4.  Varies  according  to  the  vessels,  '^ Euxine''  5  to  4. 
Usually  about  one  th&d  more  than  the  register  tonnage. 

5.  Almost  all  kinds  exported  at  various  times. 

6.  Unknown. 

7.  Have  never  had  a  case  of  explosion.  Ventilation  pre- 
vents this ;  and  have  never  had  a  case  of  combustion  until 
last  year,  1874,  when  besides  the  above  known  cases  we 
have  lost  two  other  coal-laden  ships  which  have  not  been 
heard  of,  and  are  "  missing." 

From  Mr.  D.  Eennedt,  Liverpool. 

^of  1.  Yes. 

mond."      3.  Flatformed. 

p.  w.)  4  25  per  cent,  to  30  percent,  more  than  the  register 
tonnage. 

5.  Different  collieries  ''said"  to  be  double-screened. 

6.  A  few  days  if  loaded  in  the  Mersey,  a  shorter  time  if  in 
the  Tyne. 

7.  Ventilators .  up  each  hatchway,  and  orders  to  have 
hatches  off  in  fine  weather. 

8.  Quite  at  a  loss  what  to  surest.  For  I  say  (20  at 
least)  found  platform  of  3-inch  deals  from  mizen  mast 
foremast  with  ventilators  up  each  hatch  sufficient,  but 
lately  have  had  two  ships  on  fire  f^m  ooal  cargo.  Think 
the  quality  and  character  of  coal  changed. 

From  Messrs.  Elliott,  Lowret,  and  Dunfobd,  New- 
castle^on-Tyne. 

^^  1.  Yes,  in  the  ease  of  the  S.S.  "  Broomhaugh." 

u"'  3.  Since  the  accident  above  steamer  has  been  fitted  with 

*•  99.)  ventilators  in  the  holds,  but  generally  our  masters  are  in- 
structed to  uncover  the  hatches  whenever  the  weather  will 
permit. 

4.  Our  cargoes  average  '87  over  the  N.R.  (this  of  course 
includes  fire  coal). 

5.  Our  steamers  have  carried  nearlv  all  kinds  of  Welsh 
and  North  country  steam  and  gas  coals. 

6.  Our  impression  generaUv  is  that  coals  are  shipped 
within,  say,  12  to  24  hours  of  being  worked. 

7.  As  explained  above  our  captains  are  instructed  to 
remove  hatches  in  fine  weather. 

Our  ships  are  famished  with  rivetted  leather  hose  of 
sufficient  length  to  reach  all  parts,  of  the  ship,  besides  being 
provided  with  a  proper  complement  of  water  buckets. 

8.  Apart  from  explosion  on  board  a  coal-laden  ship  from 
extraneous  causes,  as  in  our  case,  we  are  inclined  to  the 
idea  that  too  little  attention  is  paid  to  the  shipment  of  coals 
in  vessds  going  long  voyages. 

With  r^erence  to  ventilation,  provided  coals  are  shipped 
and  kept  in  a  dry  state  we  would  certainly  look  upon  it  as 
a  preventive  against  spontaneous  ignition;  but  on  the 
other  hand,  should  they  be  shipped  sSter  being  exposed  to 
rain,  or  from  wet  workings,  we  fency  ventilation  would 
rather  assist  combustion  than  otherwise. 

From  Messrs.  Livingston,  Bsiaos,  &  Co.,  31  Great 
St.  Helen's,  London. 

1.  As  owners  none.  As  charterers  for  the  Peninsular  and 
Oriental  Company,  we  believe  several  have  been  burnt, 
but  whether  by  spontaneous  combustion  or  otherwise  we 
are  unable  to  sav. 

"2.  Thiese  can  oe  better  answered  by  the  owners  or  masters 
of  the  vessels. 

3.  Ventilation  is  adopted  and  stipulated  for  in  our 
charters,  but  we  are  unable  to  state  the  exact  means.  This 
is  left  to  the  owners  and  the  Peninsular  and  Oriental 
Company's  inspectors  at  the  loading  ports. 


4.  About  40  per  cent,  to  50  per  cent.  over. 

5.  All  descriptions,  namely,  Powell's  Duffiyn,  Ocean 
Merthyr,  Letty  Shenks,  North  Wales  Main  Scotts  Brymbo, 
West  Hartiev  Main  Carrs,  Davidson's,  Howard's,  Bower's 
and  Bebside^s  Hartley. 

6.  Sometimes  the  same  day,  but  generally  a  few  days 
before. 

7.  This  is  left  entirely  to  the  masters  of  vessels. 

8.  Nothing  especial,  we  believe.  It  is  more  a  question 
for  chemists. 


From  Mr.  C.  Thompson  Wigram,  Blackwall  Yard. 

1.  In  one  case. 

2.  The  coal  was  taken  direct  from  the  pits  into  the  ship's 
hold  in  wet  weather  at  Cardi£P,  and  subsequent  bad  weather 
prevented  the  hatches  being  kept  open  at  sea. 

3.  We  do  not  take  any  special  precautions  to  ventilate 
the  coal  bunkers  of  the  steunships  in  which  coal  is  stowed 
in  bulk  to  the  extent  of  three  or  four  hundred  tons.  The 
coal  is  never  taken  direct  from  the  collieries  to  the  ship's 
hold. 

5.  Nixon's  Navigation,  and  Hartley's. 

6.  Ten  to  fourteen  days. 

7*  No  special  precautions  are  taken  beyond  those 
adopted  for  the  general  protection  of  the  ships  from  fire. 


From  MessersH.  Fernie   &  Co.,  LiverpooL 

1.  No. 

3.  System  of  ventilation  explained  in  aoopmpanying 
letter. 

4.  From  one  fourth  to  nearlv  one  half  in  excess  of  the 
N.R.  tonnage  accordinff  to  the  build  of  the  different  ships. 

5.  From  jBirkenhead  and  Cardiff  the  usual  diversities 
of  North  and  South  Wales  steam  coal.  From  the  T^ne, 
principally  the  West  Hartl^. 

6.  When  shipped  from  Birkenhead  we  should  say  from 
two  to  three  days.  From  the  other  parts  we  believe  con- 
siderably less  time. 

7.  Having  taken  such  thorough  precaution  to  prevent 
any  fire  by  ventilation,  we  have  hitherto  left  the  masters 
to  divise  any  special  means  of  dealing  with  fire  if  it  did 
after  all  arise. 

8.  We  believe  that  if  all  coal  could  be  exposed  to  the 
influence  of  the  air  for  two  days  before  shipment  the  risk 
of  spontaneous  combustion  would  be  decreased. 

Sir,  Liverpool,  27th  May  1875. 

In  reply  to  your  letter  of  24th  instant  we  beg  to 
state  that  in  the  interval  from  1866  to  end  of  1874  we  had 
despatched  49  large  ships  fuUy  laden  with  coals  to  various 
ports  of  India  and  South  America,  and  that  every  one  of 
these  ships  carried  their  cargoes  safely  although  some  of 
them  had  the  coal  on  board  for  fully  six  months. 

During  all  that  period  we  have  followed  out  the  one 
principle  of  ventilation,  though  a  little  varied,  in  the 
wooden  and  iron  ships  respectivelv ;  and,  as  our  system 
has  been  so  successful,  we  have  thought  it  best  to  send 
you  pen  and  ink  sketches  of  same,  marked  No.  1  for  iron 
ships  and  No.  2  for  wooden  ships,  for  your  further  iidfbr- 
mation. 

Besides  this  ventilation,  however,  we  invariably  lay  a 
platform  of  deals  secured  hj  spike  nails  to  bearers  laid 
across  the  bottom  of  the  ship,  and  extending  from  the 
keelson  to  the  lower  part  of  the  bilge  in  breadth,  and 
extending  nearly  the  whole  length  of  the  ship.  This 
platform  stands  about  16  inches  above  the  ceiling  beside 
the  keelson,  and  runs  off  to  nothing  at  the  bilge,  and  the 
lower  ends  of  the  upright  louvre  or  Venetian  ventilators 
rest  on  the  keelson  and  platform,  through  which  sufficient 
air  holes  are  bored  in  the  proper  places  to  allow  a  con- 
tinual current  of  air  passing  along  the  ship's  bottom  all 
the  way  from  the  fore  hatch  to  the  cSter  hatch. 

We  may  mention  three  cases  in  which  we  think  the 
value  of  our  mode  of  ventilation  was  specially  tested. 

First,  in  the  case  of  the  ship  "  Iron  Cross,"  which  sailed 
from  Shields  to  Bombay  on  30th  November  1872,  and 
having  encountered  one  of  the  furious  gales  of  that  season 
off  Scilly  had  her  decks  swept,  and  put  back  to  Portland 
with  9  leet  of  water  in  her  hold,  which  had  come  in  through 
the  decks  and  stanchions  being  iniured,  and  which  had 
passed  through  the  body  of  coids,  thereby  rendering  them 
more  dangerous  for  fire.  -  The  ship  being  refitted  reached 
Bombay  on  the  2th  May,  which  was  5i  months  after 
sailing. 

Second,  in  the  case  of  the  "  Royal  Alexandra,"  which 
sailed  from  Shields  for  Bombay  on  the  11th  September 
1874.    This    ship   by  inadvertance    was  laden  5    inches 
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deeper  than  usual.  Her  cargo  was  West  Hartley  coal  (and 
several  ships  whose  cargoes  consisted  of  that  description 
of  coal  and  sailing  very  nearly  about  the  same  date  were 
burnt),  and  she  made  a  long  passage  of  161  days,  but  her 
cargo  remained  perfectly  cool  and  safe  until  discharged. 

Third,  in  the  case  of  the  "Grampian,"  which  sailed 
from  Birkenhead  with  a  cargo  of  North  Wales  steam  coal 
on  1st  October  1874,  and  also,  as  usual  at  that  season  of 
the  year,  made  a  very  prolonged  passage  of  158  days,  and 
her  cargo  was  quite  cool  and  safe  till  discharged. 

We  may  mention  that  our  orders  to  the  captains  are 


very  strict,  that  aU  the  hatches  shonld  be  off  in  good 
weather,  so  that  for  a  great  portion  of  the  voyage  in  most 
cases  a  further  and  large  current  of  air  is  brought  on  the 
surface  of  the  cargo. 

Should  it  be  thought  necessary  we  could  have  a  wooden 
model  made  at  very  little  cost  showing  this  plan  of  veoti. 
lation  more  effectually  than  by  the  sketches  which  acoom. 
pany  this  letter. 

We  arc,  &c., 
J.  M.  Carmichael,  Esq.  Henry  Fernib  &  Sox. 


Memorandum  of  Coal-Laden  Vessels. 


Sailing  Date. 

Ship. 

Ship's. 
BegiBtered 
Tonnage. 

Goals. 

No.  of 

Tons 

shipped. 

From 

To 

1866. 

November  24 

Tiacly  Kowcna 

1,181 

1,688 

Cardiff        .            -            - 

Rio  de  Janeiro. 

1867. 

July             1      - 

Juventa      -           -           - 

1,324 

1,744 

Do.          -            -            - 

Muscat 

1868. 

Jannary       9 

Adelaide     - 

1,693 

2,074 

Birkenhead 

Aden. 

April          25      - 

Chrysolite  -             -             - 

1,097 

1,466 

Greenock    -            -           - 

Port  Blair. 

September  8      - 

Lancashire  Witch  - 

1,574 

2,035 

Birkenhead 

Bombay. 

8      - 

Juventa      -            -            - 

1,324 

1,630 

Do. 

Do. 

186.9. 

•1   1- 

. 

September  22 

Do.        - 

1,324 

1,644 

Do.          -            .           - 

Do. 

December  22      - 

Queen  of  the  Mersey 

1,227 

1,602 

Cardiff 

Rio  de  Janeiro. 

1870. 

January     29 

Adelaide     - 

1,693 

2,190 

Birkenhead 

Aden. 

February   26      - 

Lady  Rowena 

1,181 

1,644 

Newcastle,  N.S.W.  - 

Bombay. 

March        18      - 

Chrysolite  -            -            - 

1,097 

1,455 

Cardiff 

Singapore. 

June            6 

Feronia       -            -            - 

1,250 

1,649 

Do.          -            -            - 

Aden. 

July             7      - 

Vancouver  - 

1,065 

1,436 

Do.          -            -            - 

Singapore. 

August         6 

Flower  of  the  Forest 

937 

1,302 

Do.         -            -            - 

Monte  Video. 

September  15 

Queen  of  the  Mersey 

1,227 

1,653 

Do.          -            .            - 

Do. 

23      - 

Robert  Ken- 

1,191 

1,640 

Birkenhead 

Bombay. 

November  28 

Royal  Adelaide 

1,385 

2,033 

Do.          -            -            - 

Do. 

30      . 

Juventa       -            -            - 

1,324 

1,600 

Do.          -            -            - 

Do. 

1871. 

February    13 

Chrysolite  - 

1,097 

1,413 

North  Shields 

Aden. 

April            6      - 

Lady  Rowena 

1,181 

1,728 

Do.         - 

Bombay. 

May           26      - 

Lancashire  Witch   - 

1,574 

2,000 

Do.          .            .           - 

Mollendo. 

September  16 

Feronia       -            -            - 

1,250 

1,720 

Birkenhead 

Aden. 

October      15      - 

ton  Cross  -            -            - 

1,508 

1.844 

North  Shields 

Signapore. 

25      - 

Waterloo    - 

1,222 

1,700 

Birkenhead 

Bombay. 

December  12      - 

Robert  Kerr 

1,191 

1,650 

Do.          -            .           - 

Signapore. 

1872. 

March       —      - 

Melpomene - 

1,439 

1,950 

Sydney,  N.S.W.     - 

San  Francisco. 

April          27      - 

Timour       -            -            - 

1,330 

1,600 

Sunderland 

Aden. 

27       - 

Adelaide.    - 

1,693 

2,029 

Birkenhead 

Do. 

May            11       - 

Chrysolite  -            -            - 

1,097 

1,415 

North  Shields 

Singapore. 

October       7      - 

Lancashire  Witch  - 

1,574 

2,000 

Do.          -            -            - 

Mollendo. 

7      - 

Royal  Alexandra    - 

1,383 

1,746 

Do.          -            .            - 

Bombay. 

November    9 

Magdala     - 

797 

1,030 

Cardiff 

Monte  Video. 

80      - 

Iron  Cross  -            -            - 

1,508 

1,704 

North  Shields 

Bombay. 

December  1 1 

Robert  Kerr 

1,191 

1,616 

Birkenhead 

Do. 

14      - 

Feronia       -            -            - 

1,250 

1,624 

North  Shields 

Mollendo. 

1873. 

May            15       - 

Vancouver  -            -            - 

1,065 

1,474 

Birkenhead 

Point  de  Gaile,  Ceylon. 

June           24       - 

Lady  Rowena 

1,181 

1,648 

North  Shields 

Do.                  da 

August         1 

Royal  Alfred 

1,239 

1,658 

Newcastle,  N.S.W. 

San  Francisco. 

28      - 

City  of  Manchester 

1,791 

2,496 

North  Shields 

Calcutta. 

September   6 

Cashmere   -            -            - 

1,245 

1,866 

Do.         -           -           - 

Bombay. 

October      13      - 

Prospero     -            -            - 

1,328 

1,977 

Birkenhead 

Do. 

December  21 

Adelaide     - 

1,693 

2,057 

Do.         -            .           - 

Aden. 

1874. 

May             1       - 

Robert  Kerr 

1,191 

1.652 

Do.         -           -           - 

Singapore. 

27  *    . 

Melpomene - 

1,439 

1,805 

Newcastle,  N.S.W. 

San  Francisco. 

June           27       - 

Idomene     -            -            - 

1,390 

1,824 

Sunderland 

Do. 

July           14      - 

Great  Victoria 

2,278 

2,508 

London       -            -            - 

Calcutta. 

30      - 

Chrysomene 

1,777 

2,585 

Newcastle.  N.S.W. 

San  Francisco. 

September  11 

Royal  Alexandra    - 

1,383 

1,794 

North  Shields 

Bombay. 

October       1      - 

Grampian   - 

Total  tons    - 

1,492 

2,293 

Birkenhead 
Tons  of  coal. 

Do. 

65,871 

86,886 
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2 

ships 

1 

t> 

2 

» 

1 

» 

3 

>9 

1 

H 

6 

W 

3 

99 

2 

99 

1 

99 

1 

99 

5 

99 

10 

99 

2 

99 

1 

99 

1 

99 

3 

99 

1 

99 

1 

99 

1 

99 

1 

99 

1 

99 

CardifP  to  Rio  de  Janeiro, 
do.       Muscat, 
do.       Singapore, 
do.       Aden, 
do.       Monte  Video. 
North  Shields  to  Aden. 

do.  Bombay, 

do.  Mollendo. 

do.  Singapore, 

do.  Point  de  Galle. 

do.  Calcutta. 

Birkenhead  to  Aden. 

do.         Bombay, 
do.         Singapore, 
do.         Point  de  Galle. 
Newcastle,  N.S.W,,  to  Bombay. 

do.  San  Francisco. 

Sunderland  to  Aden. 

do.         San  Francisco. 
Greenock  to  Port  Blair. 
Sydney,  N.S.W.,  to  San  Francisco. 
London  to  Calcutta. 


49    Total  number  of  coal-laden  ships. 


Prom  Mr.  E.  T.  Gourley. 

1.  None. 

3.  Wooden  longitudinal  spouts  with  upright  shafts. 

4.  This  varies  in  accordance  with  the  voyage. 

5.  Every  description. 

6.  This  depends  upon  the  coal  demahd.  When  the 
demand  is  slack  colliery  owners  pile  their  heaps,  and  ship 
them  off  when  trade  is  brisk. 

7.  Board  of  Trade  fire  engine  and  hose  regulations. 

8.  That  all  coal-laden  ships  for  long  voyages  be  fitted 
with  bildge  fore  and  aft,  and  upright  air  shafts  of  wood  or 
metal. 


From  Mr.  H.  E.  P.  Adamson,  North  Shields. 

1.  No. 

3.  The  steamers  are  ventilated  in  each  hold.  The  'tween 
deck  ventilators  being  Venetians  with  the  usual  cowls  on 
the  upper  deck. 

4.  It  depends  on  the  quantity  of  bunker  coals  we  take 
on  board  of  our  steamers. 

5.  All  descriptions  of  Northumberland  and  Durham 
coals,  and  some  descriptions  of  Welsh  coals. 

6.  From  12  to  24  hours. 

7.  The  sailing  ships  we  have  are  engaged  in  the  Mediter- 
ranean trades,  and  are  ventilated  daily  from  or  through  the 
hatches.  The  steamers  go  to  India,  America,  the  Mediter- 
ranean, and  the  Baltic. 

8.  No. 


From  Mr.  John  S.  Db  Wolfe,  Liverpool. 

1  No. 

3.  Venetian  wood  ventilators  in  each  hatch,  let  into  fore- 
and-aft  ventilators  on  each  side  of  the  keelson ;  also  in 
lower  hold  ventilators  from  side  of  ship  into  up-and-down 
ventilators;  iron  masts,  pump  well^  and  cludn  lockers 
also  constructed  to  act  as  ventilators, 

4.  Depends  upon  the  model,  &c.  of  the  vessel.  Refer 
to  list  attached  of  vessels  Joaded.  Don't  take  register 
tonnage  into  account. 

5.  Names  of  collieries  unknown.  Believe  coals  generally 
double  screened.  Always  so  when  purchased  on  our  own 
account. 

6.  Unknown,  but  we  believe  generally  shipped  imme- 
diately. 

7.  instruct  captains  to  keep  off  their  hatches  in  fine 
weather.     Supply  the  vessels  with  fire  engines. 


From  Mr.  J.  R.  Hawlej,  Liverpool. 

1.  No. 

3.  Wooden  passages  with  upright  shoots. 

4.  Tonnage  and  third. 

5.  North  Wales  and  Lancashire  steam  coals  single 
screened,  and  cargoes  from  Newcastle,  N.  S.  Wales,  to  Inma, 
and  China. 

6.  A  week  to  ten  days. 

7.  I  have  arranged  ventilators  or  passages  made  and 
composed  of  substimtial  timber  planking,  open  at  comers 
placed  and  nmning  on  each  side  of  the  kedsons,  similar 

86S14. 


passages  placed  6  to  8  feet  up  in  the  body  of  the  coals  or 
fuel  fdong  the  bildges.  All  my  ships  have  'tween  decks 
laid,  and  I  cause  similar  passages  to  be  carried  on  each 
side  thereof  in  the  body  of  the  fuel. 

The  passages  all  communicate  with  upright  shafts  through 
each  and  every  hatchway,  and  made  of  sufficient  size  to 
admit  a  big  lad  to  go  down  these  shafts  for  inspection. 
These  are  kept  open  in  all  weathers,  but  in  case  of  its  being 
very  bad  have  Venetian  caps  to  lift  on  and  off. 

The  cargo  is  trimmed  well  up  to  the  decks  in  the  centre 
of  the  vessel,  keeping  a  clear  space  at  both  ends  the  which 
having  grating  communications  also  act  as  ventilators 
through  lower  forecastle  and  lazarettes.  Masts  when  of  iron 
are  bored,  and  are  air  conductors  of  great  merit.  Should  fire 
occur  each  vessel  carries  two  very  powerfril  force  pumps. 
Fire  engines  kept  ready  for  use  at  all  times.  I  carry 
lightning  conductors  to  each  masthead ;  these  have  saved 
the  vessels  very  frequently  when  struck. 

8.  No  vessel  should  go  to  sea  without  sufficient  light- 
ning conductors. 

My  vessels  being  high-classed  wooden  and  composite  ships 
engaged  in  the  Indian  and  China  trades,  and  carrying 
large  and  very  valuable  cargoes,  both  on  my  own  and 
general  account,  ventilation  has  at  all  times  had  my  most 
particular  attention,  and  is  essential  to  safety  both  to  ship 
and  cargo,  and  is  too  little  attended  to. 

1  never  allowed  coals  to  be  shioped  in  wet  weather,  and 
I  think  this  is  a  point  that  shoula  call  for  strict  attention, 
particularly  so  in  large  and  bulky  cargoes. 

Having  run  very  many  times  uninsured  on  my  ships 
and  cargoes  I  was  naturally  very  careful  on  all  their  equip- 
ment. I  consider  ships  are  too  lightly  manned,  and  the 
class  of  seamen  are  very  deteriorated  of  late  vears.  I 
should  mention  that  in  1872  I  lost  a  ship,  the  "Sea 
Pink,"  classed  at  Lloyd's,  just  out  of  graving  dock  after 
caulking  and  re-coppering.  She  took  on  board  a  cargo  of 
coals  at  Shields  for  my  own  account  and  sailed  for  Calcutta. 
Ventilated  as  noted.  She  passed  the  Downs  after  bad 
weather,  from  where  I  had  letters  from  Captain  McKenzie, 
an  old  tried  servant,  stating  everything  satisfactory,  cargo 
p^ectiy  cool,  and  little  or  no  difference  in  the  atmosphere 
of  the  hold.  I  have  never  since  heard  of  him  or  any  of  her 
crew. 

I  do  not  attribute  her  loss  in  my  own  mind  to  fire.  My 
impression  is  that  she  was  lost  in  very  bad  weather  off  the 
Cape  of  Good  Hope,  in  which  being  afloat  she  would  likely 
be  caught,  and  Lloyd's  list  reported  a  vessel  sighted  after 
apparent  collision  or  accident  m  great  distress,  the  descrip- 
tion answering  to  the  paint  and  of  the  said  vessel.  I  tried 
perforated  iron  ventilators  on  two  or  three  occasions 
(Meacock's  patent),  found  the  weight  of  material  too  great 
for  them  to  b^ir,  and  the  iron  pipes  collapsing  practically 
it  was  useless. 

From  Messrs.  Adamson  and  Ronaldson,  London. 

1.  No. 

3.  If  platformed,  shafts  to  same  with  Venetian  sides; 
otherwise  dunnage  laid  each  side  keelson  fore  and  aft,  with 
shafts  as  above  through  each  hatchway,  besides  the  ven- 
tilation arrangements  on  the  upper  deck.  Instructions 
given  to  officers  to  keep  the  hatches  off  at  all  times  as  long 
as  possible,  but  not  to  allow  the  cargo  to  get  wet. 

4.  About  one  third  over,  sometimes  a  little  more, 
sometimes  a  little  less,  according  to  the  dead  weight  capacity 
of  the  ships,  which  of  course  vary. 
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SPONTANEOUS  COMBUSTION  OF  COAL   IN   SHIPS  I 


5.  Steam  coal,  gas  coal,  and  patent  fuel.  We  can  hardly 
specify  the  collienes,  but  should  say  from  most  of  the  lead- 
ing ones  of  Tyne,  Cardiff,  and  Birkenhead.  Almost  always 
•double-screened,  but  from  what  '*  seam "  never  comes 
imder  our  notice. 

6.  This  we  cannot  say.  Shippers  only  could  give  this 
information. 

7.  RepUed  to  under  No.  3.  All  our  ships  are  supplied 
with  good  ^le  engines^  hose,  and  buckets. 

8.  We  consider  if  the  above  precautions  are  adopted,  and 
the  cargo  not  put  into  the  ship  for  24  hours  after  being  in 
the  trucks,  there  should  be  httle  danger.  Also  that  small 
coal  or  dust  should  not  be  allowed  to  accumulate  in  large 
quantities  in  the  hatchways  under  the  cargo.  It  stops 
ventilation,  and,  if  damp,  is  liable  to  heat  by  pressure  of 
the  coal  above. 

From  Messrs.  H.  N.  Hughes  and  Stephen,  London. 

1.  None  to  our  knowledge  over  a  period  of  say  25  years, 
during  this  time  having  been  very  heavy  shippers. 

2.  See  above. 

3.  We  ventilate  our  ships  as  recommended  by  the  Salvage 
Association  Surveyors  in  slip  221. 

4.  Large  spruce  ships  cany  from  40  to  50  per  cent  in 
excess  of  registered  tonnage  on  draughts  approved  of  by  sur- 
veyors. Other  wooden  ships  about  30  to  40  per  cent,  more 
than  their  register  tonnage.  Iron  ships  vary  very  much  in 
their  carrying.  The  best  carriers  take  nearly  the  same 
proportion  as  spruce  ships. 

5.  We  ship  only  North  Wales  main  seam  coal  from 
collieries  on  the  list  of  the  Great  Indian  Peninsular  Railway 
Company,  which  has  been  inspected  and  tested  by  the 
consulting  engineer  of  that  company.  All  the  coal  accord- 
ing to  agreement  is  double-screened,  and  pyrites  are 
carefully  picked  out  at  the  collieries. 

6.  We  believe  24  hours  is  the  shortest  interval  between 
raising  coal  from  the  pits  in  North  Wales  and  shipment 
of  same  at  Birkenhead. 

7.  We  consider  careful  ventilation,  as  explained  in  the 
Salvage  Association  slip  221,  also  care  in  picking  out 
pyrites,  both  at  the  collieries  and  again  alongside  ships  on 
shipment,  and  the  loading  of  ships  by  handbarrows  instead 
of  tips,  to  be  the  best  precautionary  measures  against 
spontaneous  combustion. 

From  Mr.  James  de  Wolf,  Liverpool. 

1.  No. 

3.  A  ventilator  alongside  of  the  keelson  fore  and  affc 
each  side,  and  a  ventilator  from  the  keelson  to  main  deck 
in  the  fore,  main,  and  after  hatches. 

4.  About  50  per  cent,  above  register  tonnage;  some- 
times more,  according  to  the  build  of  the  ship,  voyage,  and 
season. 

5.  AU  kinds  of  coal  double-screened  as  far  as  I  know. 

6.  I  do  not  know. 

7.  I  take  no  other  measures  than  those  mentioned  herein. 
I  have  never  had  an  accident  during  30  years'  experience. 

8.  I  consider  coal  taken  directly  from  the  pit  and  put  on 
board  ship  more  likely  to  ignite  than  coal  remaiumg  on 
the  bank  some  time  before  shipment.  I  disapprove  of 
too  much  ventilation. 

From  Messrs.  Leitgh  and  MniBy  Greenock. 

1.  No. 

3.  Wooden  ventilators  along  both  sides  of  keelson  and 
below  'tween  deck  beams  connecting  with  upright  wopden 
sparred  ventilators  in  each  hatchway.  Hatches  kept  open 
at  all  times  when  state  of  weather  admits  of  this  bemg 
done. 

4.  Very  nearly  tonnage  and  half. 

5.  Lancashire  Welsh,  and  Scotch  steam.  Cannot  give 
the  names  of  collieries.  Coal  is  usuallv  double-screened 
for  shipment  to  India.  The  shipments  nave  been  made  at 
Birkenhead,  Cardiff,  and  Clyde. 

6.  Cannot  say,  but  believe  in  most  of  the  cases  it  came 
direct  from  the  pits  to  the  ships. 

7.  Beyond  keeping  the  hatches  open  and  watching  the 
temperature  of  the  hold,  as  shown  in  the  state  of  the  air  in 
the  ventilators,  do  nothing  else ;  fire  engine  and  head 
pumps,  with  hose  for  throwing  water  on  the  cargo. 

8.  Suggest  fitting  shifting  boards  fore  and  aft  along  both 
sides  of  hold,  stanchions  carried  up  to  close  beneath  the 
deck,  or  piling  stowwood  alongside  of  the  hold  stanchions 
at  various  parts  of  the  ship. 

From  Mr.  W.  0.  Taylob,  Dundee. 

1.  Out  of  nearly  40  cargoes  British,  and  some  half-soore 
Australian  coal  shipped  for  the  East  and  West  Indies,  and 


East  and  West  Coast,  South  America,  I  have  not  had  one 
case  of  spontaneous  combustion  or  explosion. 

N.B.  All  vessels  canying  the  above  have  been  under 
1,000  tons  register. 

3.  Simply  keeping  the  hatches  open  when  practicable, 
being  of  opinion  that  all  other  methods  have  a  tendency 
the  opposite  of  that  desired. 

4.  In  most  cases  say  full  deadweight  capacity. 

5.  Chiefly  steam  coal  from  various  collieries,  shipped  in 
Wales,  the  rivers  Tyne,  Mersey,  Clyde,  Forth,  &c. 

6.  Different  periods,  accordmg  to  the  demand  and  con- 
venience of  the  sellers,  but  prder  cools  to  have  been 
worked  some  time  previous  to  snipment. 

7.  None  beyond  seeing  that  the  coals  are  shipped  in  as 
dry  a  state  as  possible,  and  having  proper  attention  given 
to  the  ventilation  as  above. 

8.  I  am  decidedly  of  opinion  that  ventilation  by  woodea 
ventilators  tends  to  spontaneous  combustion,  and  I  beliere 
the  first  coal-laden  vessel  that  caught  fire  in  thia  way  (the 
*'  Humayoon")  sailing  from  Dundee,  was  tibe  first  to  adopt 
the  new  method  of  ventilation,  say  by  introducing  wooden 
ventilators  amongst  the  coals. 

Fron^  Messrs.  Edwabd  Shotton  &  Co.,  North 
Shields. 

1 .  Nothing  to  speak  of.  In  one  case  many  years  ago  a 
vessel's  keelson  was  partially  burnt.  I  think  sne  was  loaded 
at  Birkenhead.  Water  was  pumped  into  the  vessel  and  the 
fire  extinguished.  This  occurrea  at  Point-de-Galle.  lliit 
is  the  only  case  happened  to  any  of  our  vessels. 

3.  Ordmary  ventilating  shaft  communicating  with  each 
hatch,  thus— 


4.  About  one  half  more ;  in  summer  time  a  littie  more. 

5.  Generally  steam,  but  sometimes  gas. 

6.  Generally  about  two  days. 

7.  A  current  of  air  is  passed  from  the  fore  to  the  aft 
hatch  by  means  of  shafts.     Fire  hoses. 

8.  No  hatches  should  be  battened  down  for  some  hoars 
after  the  vessel  is  laden.  Length  of  time  da>ending  on 
description  of  coals  shipped.  Fore-and-aft  hatcnes  we  hare 
built  2i  to  3  feet  high,  so  that  at  almost  all  times  excepting 
when  the  sea  is  veiy  heavy  they  can  be  open. 

This  we  have  practised  for  from  20  to  30  years,  and  to 
this  we  mainly  attribute  our  escape  from  the  risks  above 
alluded  to,  for  the  gas  has  no  means  of  collecting  in  soifi- 
cient  quantity  to  do  damage. 

From  Messrs.  Stuart  and  Douglas,  Liverpool 
1.  No. 

3.  A  ventilating  shaft,  24  in.  by  16  in.,  constructed  of 
boards  with  a  sufiicient  space  between  the  boards  on  each  side 
of  the  shaft  to  allow  of  any  gas  that  may  be  thrown  off  bj 
the  coal  to  pass  through  these  gaps  into  the  ventilating  shaft, 
and  so  be  conveyed  at  once  to  the  outer  air,  also  a  chamber 
of  boards  enclosing  the  keelson  of  the  ship  from  end  to  end. 
The  shafts  above  described  are  fixed  into  this  chamber;  one 
shaft  is  placed  in  each  hatchway,  and  the  shi^  project 
4  feet  above  the  top  of  hatch. 

4.  Generally  about  l^.  The  average  of  25  coal  cargoes 
gives  1*225 . 

5.  We  have  shipped  Bower's  West  Hartley  coal  from 
the  Tyne,  Wigan  coal  under  charter  from  Liverpool,  and 
North  Wales  steam  coal  from  Birkenhead.  We  cannot 
^ive  the  names  of  the  collieries.  We  believe  the  coal  has 
m  all  cases  been  well  screened. 

6.  The  last  cargo  from  the  Tyne  (and  which  has  amved 
safely  at  its  destination)  was  shipped  in  about  an  hour 
after  leaving  the  pit.  The  coal  shipped  at  Birkenhead 
has,  we  believe,  been  not  less  than  two  days  out  of  the  pit 
before  being  shipped. 

7.  Copious  ventilation  as  above  shown  and  having  the 
hatches  opened  during  the  voyage  as  often  as  practicable, 
and  regular  attention  to  the  ship's  permanent  moveabk 
headed  ventilators.     For  extinguishing  ^re  the  ship  is 

Provided  with  fire  engine  and  hose,  and  set  of  fire  buckets ; 
ut  we  rely  mainly  upon  preventive  measures. 

8.  We  nave  to  remark  that  we  attach  great  importanoe 
to  the  way  in  which  the  ventilators  are  fitted  in  the  ship. 
We  always  employ  our  own  carpenters,  and  spare  no 
expense  to  have  the  work  done  suostantially.  From  tbe 
careless  wa^  we  have  seen  this  kind  of  work  done,  we  aie 
quite  sure  it  would  give  way  with  the  pressure  of  thecal]^, 
thus  efiPectually  breaking  the  current  of  ventilation,  and 
probably  ending  in  the  ignition  of  the  pent-up  gas. 
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From  Messrs.  Abram  Ltlb  and  Sons,  Greenock. 

1.  None. 

3.  Vertical  wooden'  ventilators  in  each  hatch,  and  fore- 
and-aft  ditto  along  keelson. 

4.  About  tonnage  and  third,  varying  a  little  according  to 
circumstances. 

6.  Principally  Wishaw  coal,  say  Watson's,  Hartley,  and 
Spencer's  splint,  double-screened ;  seams  unknown  to  us. 

6.  Latterly  we  understand  a  very  short  time,  perhaps 
about  a  week. 

7.  We  rely  chiefly  on  our  strict  injunctions  to  the  cap- 
tains to  have  the  hatches  ofP  on  every  possible  opportunity ; 
but  irfire  should  take  place,  the  instructions  are  to  flood 
the  ship  by  means  of  a  fire  engine,  and  at  the  same  time  to 
keep  throwing  overboard  the  coal  until  the  ^re  is  over- 
come. 

8.  We  think  if  large  stringly-sparred  ventilators  (ver- 
tical], sufficient  to  let  a  man  easily  down,  were  put  in  each 
hatch,  they  should  both  give  better  ventilation  than  the 
small  ones  now  in  use,  and  would  also,  in  the  event  of  fire, 
let  a  man  down  to  the  very  bottom  of  the  coal  with  a  hose. 
A  more  systematic  style  oi  stowing  might  also  do  good. 

From  Mr.  G.  A.  Caws,  Northumberland. 

1.  No. 

3.  No  regular,  system,  only  hatchway  and  deck  venti- 
lators. 

4.  Nearly  double. 

5.  Newcastle,  Cardiff,  and  coals  of  all  descriptions,  both 
double  and  single  screened,  and  unscreened. 

6.  A  day  or  two. 

7.  For  long  voyages,  ventilation  through  deck  and 
hatches,  taking  care  uiat  the  squares  of  the  hatchway  are 
kept  clear  of  coal,  and  not  filled  up  so  as  to  prevent  the 
escape  of  gases. 

8.  For  long  voyages  the  coal  should  be  shipped  drv  and 
as  dear  of  brasses  as  possible.  Lower  deck  hatches  should 
be  kept  off,  and  the  upper  deck  hatchways  kept  clear  of 
coaly  with  ventilators  through  the  decks  and  hatches  to 
allow  a  current  of  air  to  pass  over  the  top  only  and  prevent 
the  accumulation  of  gas ;  cocks  to  admit  water  in  case  of 
need.  Coal  ships  are  seldom  properly  dunnaged,  and  the 
same  care  is  not  taken  (as  with  perishable  cargoes)  to  keep 
the  vessel  always  pumped  dry,  the  water  being  thus  some- 
times allowed  to  get  above  the  ceiling ;  this  would  be  dan- 
gerous with  small  coal,  which  would  be  apt  to  heat. 

From  Messrs.  Smith,  Bilbrough,  &  Co.,  London. 

1.  No. 

2.  We  build  a  wooden  platform  rising  from  12  to  18 
inches  above  the  skin  of  the  ship  at  the  keelson,  and  18  to 
24  inches  above  the  skin  at  the  bilges,  opening  at  the  ends 
with  two  small  compartments  free  of  cargo,  and  communi- 
cating with  two  ventilators  through  the  deck.  We  also 
have  ventilating  ladder  shafts  through  each  hatch. 

4.  From  one  third  to  one  half  above,  according  to  the 
ship's  carrying  powers. 

5.  Prindpf^y  steam  coal  from.  South  Wales,  Newcastle, 
and  Liverpool;  also  from  Newcastle,  N.S.W. 

We  cannot  name  the  collieries  as  we  do  not  know  them ; 
the  coals  were  sometimes  double  and  sometimes  single 
screened. 

6.  We  have  no  means  of  telling. 

7.  We  keep  the  hatches  open  whenever  possible,  and  we 
provide  all  our  ships  with  two  fire-engines,  one  fixed,  the 
other  portable.  Some  of  our  larger  ships  have  steam 
engines  with  which  the  fire  hose  can  be  connected. 

8.  We  consider  the  principal  causes  of  fire  in  coal-laden 
ships  are — 

1.  The  coal  is  frequently  shipped  in  a  wet  state.    The 

small  coal,  which  retains  the  moisture  longest,  accu- 
mulates at  the  loading  hatch.  In  then  gets  heated 
in  time,  and  finally  ignites. 

2.  The  same  thing  happens  unless  the  coal  is  raised  by 

a  platform  well  out  of  the  reach  of  the  bilge  water. 
We  find  Ihat  our  wooden  ships  have  taken  about  45,000 
tons  of  coals  in  the  last  four  years.    We  have  not  carried 
any  in  our  iron  ships. 

From  Mr.  Gbobge  Adam,  Greenock. 

1.  None. 

3.  Along  the  keelson  and  in  the  three  hatches;  and 
some  of  the  iron  ships  have  six  ventilating  mooring  bitts 
on  each  side, 

4.  About  one  third  more  than  the  registered  tonnage  of 
the  ship. 

5.  Principally  Brymbo  Welsh,  Hartl^  steam  coal 
shipped  at  Birkenhead,  and  a  few  cargoes  Glasgow  steam 
cou,  but  I  do  not  know  the  name  of  tibe  ooUieries. 


6.  Cannot  say  as  the  ooals  are  shipped  bv  the  charterers 

7.  Keep  the  hatches  off  in  fine  weather  during  the 
voyage,  and  in  carrying  to  India  upwards  of  40  cargoes 
never  had  any  case  of  firs  on  board  <rf  any  of  our  ships. 

8.  No  suggestion  to  make  further  than  we  have  been 
fortunate  with  our  system  of  ventilation,  which  some 
parties  now  repudiate ;  at  the  same  time  would  recommend 
that  coals  should  not  be  shipped  without  being  exposed  to 
the  air  for  a  reasonable  time  after  being  dug  from  tiie  pit. 

From  Messrs.  Eybe,  Evans,  &  Co.,  Liverpool 
1.  No. 

3.  Two  shafts  fore  and  aft  conununicating  with  shafts 
up  each  hatchway,  and  hatches  taken  off  in  fine  weather. 

4.  Generally  one  third  over  registered  tonnage. 

6.  All  kinds,  Glasgow,  Dundee,  Tyne,  Cardiff,  Newport, 
Birkenhead,  and  Leith,  Wishaw,  Powell  Duffryn,  &c. 

6.  Latterly,  say  for  two  or  three  years,  coals  have  come 
direct  from  pit  to  port  of  shipment,  and  have  been  more 
liable  to  heat. 

7.  Positive  orders  to  masters  to  examine  ventilation 
closely,  seeing  there  is  no  heating  in  the  ho!d,  and  that 
tempera.ture  in  hold  is  not  greater  than  on  deck.  We  have 
fire  engines  and  hoae  always  on  board,  but  never  required 
to  use  them. 

8.  We  believe  if  masters  were  particular  and  coals  shipped 
in  a  fidr  dry  condition,  there  would  be  little  risk  or  fire 
from  spontaneous  combustion.  « 

From  Mr.  W.  Tubneb,  Greenock. 

1.  Never. 

3.  Trunks  in  the  hatchway  to  the  keelson. 

4.  About  tonnage  and  third. 

5.  Shipped  coals  at  Newcastle,  Greenock,  Birkenhead, 
and  Cardiff. 

6.  Cannot  tell. 

7.  See  No.  3,  with  this  exception,  if  the  masts  are  iron 
they  also  act  as  ventilators. 

8.  The  last  cargo  shipped  here  on  board  new  iron  ship 
"  Rossdhu  "  for  Calcutta  were  very  wet,  and  yet  no  spon- 
taneous combustion  or  explosion  occurred. 

From  Mr.  Joseph  Robinson,  North  Shields. 
1.  No. 

3.  None,  excepting  keeping  the  fore-and-aft  hatches 
open  until  the  ship  gets  to  sea,  and  in  fine  weather  when  at 
sea,  which  allows  the  gas  to  pass  off. 

4.  Register  tonnage  and  three  fifths. 

5.  Both  gas  and  steam  (see  general  remarks). 

6.  I  think  two  or  three  days. 

7.  None,  excepting  as  referred  to  in  question  3  (as 
above).  No  provision  against  fire  made  in  the  sailing  ships, 
steamers  have  the  usual  fire  hose. 

8.  Yes ;  I  would  strongly  recommend  that  all  coals 
intended  for  long  voyages,  should  be  covered  with  tar- 
paulins in  transit  nom  the  collieries  to  the  ship,  and  should 
only  be  shipped  in  dry  weather,  and  as  a  further  precaution 
ships  might  be  dunnaged.  My  ship  ''Gladiolus''  has 
been  three  voyages  to  the  River  Plate,  and  in  each  case 
the  cargo  was  on  board  about  four  months.  Two  of  the 
voyages  she  had  Nixon's  steam  navigation  coal,  Cardiff 
double  screened,  and  on  the  other  she  had  Scotch  coal  from 
Glasgow  (no  particulars  of  colliery).  ' 

The  "  Eleanor  Grace  "  has  just  made  a  voyage  out  to 
River  Plate,  and  has  had  her  cargo  in  four  months,  and 
nothing  wrong.  It  was  Nixon's  steam  navigation  and 
double-screened.  She  had  very  bad  weather  going  out 
Our  steamers  are  principally  employed  in  Mediterranean, 
and  sometimes  to  India.  All  the  ventilation  they  have  is, 
from  the  top  of  the  cargo,  the  ventilators  being  fitted  on 
the  upper  deck  only. 

From  Messrs.  J.  and  A.  Roxbubgh,  Glasgow. 

1.  No. 

3.  In  North  American  trade,  and  from  Newcastle,  New 
South  Wales,  to  California  or  India,  have  ventilated  the 
cargo  only  from  the  hatches.  From  Britain  on  long 
voyages  have  used  moderately-sized  ventilating  trunks 
placed  longitudinally,  and  vertically  constructe(^  so  as  to 
admit  the  vapour  arising  from  the  cojeJ.  Sometimes  vertical 
trunks  only, 

4.  From  20  per  cent,  under  to  50  per  cent,  over  the  net 
register  tonnage,  according  to  the  build  of  the  ship,  the 
voyage,  the  season,  and  the  prospect  of  a  profitable  return 
for  canymg  the  coal. 

6.  From    Clydesdale    pits;  'Davison's    West    Hartley 
steam  coal. 
6.  Generally  fresh  from  the  pit. 


K 
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8P0NTAKE0nS  0OMBU8TIOK  OP  COAL  IN  SHIPS: 


7.  Ventilation  as  above,  and  instractions  to  captain  to 
keep  the  hatches  ofP  in  fine  weather. 

8.  Ventilation  as  far  as  it  provides  for  the  escape  of  foul 
air  is  good,  but  we  think  it  has  been  overdone  in  some 
instances,  and  that  the  current  of  air  introduced  into  the 
hold  may  have  been  the  immediate  cause  of  ignition. 


From  Messrs.  William  and  Alfred  Brown  &  Co., 
Glasgow. 

1.  No. 

3.  In  addition  to  the  ordinary  deck  ventilation  we  have 
from  three  to  five  shafts,  each  about  2  J  feet  square,  latticed 
on  two  sides.  These  shafts  run  from  the  keelson  to  about 
3  feet  above  the  deck.  A  fore-and-aft  current  is  also 
obtained  by  laying  stout  slabs  along  the  keelson.  Wind- 
sails  are  set  on  the  forward  or  after  shaft  according  to 
direction  of  wind. 

4.  From  20  to  60  per  cent,  in  excess  of  net  register 
tonnage. 

5.  Chiefly  steam  coal,  double-screened  when  shipped  at 
English  or  Welsh  ports.  Cannot  say  as  to  screening  in 
Clyde.     Cannot  name  collieries. 

6.  Generally  understood  to  be  fresh  wrought. 

7.  Thermometric  observations  daily  to  ascertain  whether 
heat  is  being  generated  in  the  hold  (a  copy  of  results 
recently  received  is  attached  hereto).  Means  for  dealing 
with  fire  are  confined  to  force  pumps,  of  which  in  Isige 
ships  we  have  three.  In  the  event  of  heat  increasing 
greatly  in  the  hold,  very  frequent  observations  are  to  be 
made  with  the  thermometers,  and  the  master  is  instructed 
personally  to  descend  the  shafts  and  endeavour  to  ascertain 
the  condition  of  the  cargo.  Should  it  appear  probable 
that  combustion  has  commenced  or  is  likely  to  break  out, 
the  force-pumps  are  to  be  rigged  and  the  coals  deluged 
with  water,  the  steam-winch  keeping  the  ship  free  by 
means  of  the  main  and  bilge  pumps.  Should  this  not 
check  combustion,  cargo  is  to  be  jettisoned  so  as  to  give 
buoyancy  for  a  more  thorough  flooding  of  the  hold,  and 
the  ship  IS  (if  possible)  to  bear  up  for  a  port  and  there  be 
scuttled. 


From  Meesrs.  T.  Dayies  &  Co.,  Swansea, 

1.  No. 

3.  Upright  clinker-built  ventilators  in  two  hatchways, 
sometimes  horizontal  under  the  beams. 

4.  From  one  third  to  one  half  above  the  register 
tonnage.. 

5.  Bituminous  coal  for  smelting  purposes. 

6.  Generally  fresh  wrought. 

7.  Nothing  exeept  ventilation,  but  I  attach  no  impor- 
tance to  ventilation. 

8.  If  the  coal  is  clean,  free  from  dirt,  sulphur,  and  iron 
pyrites,  it  will  cariy  even  if  shipped  in  wet  weather;  if  not» 
even  if  shipped  in  dry  weather,  it  will  probably  heat. 

From  Messrs.  J.  Morrison  and  Son,  North  Shields. 

1.  No.    . 

3.  Hatches  kept  open  frequently. 

5.  Steam  coals  double  screened. 

6.  Probably  two  or  three  weeks. 

7.  Only  adequate  ventilation. 

8.  Yes.  The  present  system  of  ventilation  is  bad; 
vessels  should  have  high  comming  and  main  hatches  taken 
off  whenever  weather  permits.  Always  order  my  captains 
to  take  off  the  hatches  whenever  the  weather  permits.  Had 
vessels  to  India  and  other  distant  trades,  but  never  had  fire 
on  board  any  of  them. 

From  Messrs.  Thomas  Sicinner  &  Co. 

1.  Never. 

3.  We  have  a  considerable  nimiber  of  iron  ventilators 
frt)m  the  deck,  and  in  some  cases  have  carried  a  wooden 
trunk  along  the  bottom,  connecting  it  with  upright  venti- 
lators to  the  deck  in  others.  We  had  no  ventilation  through 
the  coals  at  all,  and  all  went  safe. 

4.  Register  and  one  third. 

5.  Both  Cardiff  and  West  Hartlev. 

6.  So  far  as  we  know  onl^  a  few  days. 

7.  None  except  as  described  in  third  paragraph.  Fire 
engine. 

8.  None,  as  ships  and  steamers  have  just  gone  as  safely 
that  had  none  but  deck  ventilators  as  those  ventilated 
through  the  whole  cargo. 


B.  MASTERS. 

Upwards  of   100  of  the  following  Paper  of  Questions  were   issued   to   MASTERS  of 

Vessels  employed  in  the  Coai.  Trade. 


QUESTIONS  TO  MASTERS. 

1.  Has  spontaneous  combustion,  or  explosion,  ever 
occurred  in  anj  coal-laden  vessel  under  your  command  ? 

2.  If  so,  state  all  the  circumstances  of  each  case,  as  fully 
as  you  can,  on  one  of  the  inclosed  forms. 

3.  Do  the  owners,  or  others  interested  in  the  safety 
of  the  ship  or  cargo,  generally  give  you  any  special  direc- 
tions for  providing  against  spontaneous  combustion  or 
explosion,  or  for  dealing  wkh  fire  from  these  causes  should 
it  occur?  If  so,  state  them,  noting  any  distinctions  in 
them  for  fine  or  stormy  weather. 

4.  In  the  absence  of  any  instructions,  what  system  of 
ventilation,  if  any,  do  you  adopt  in  the  holds  of  coal-laden 
vessels  under  your  command?  State  at  the  same  time 
the  materials  of  which  the  ships  to  which  you  refer  are 
constructed. 

5.  Is  the  ventilation  constant,  or,  if  not,  at  what  intervals, 
and  under  what  circumstances  ? 

6.  Is  it  customary  to  fill  the  hold  completely  up  to  the 
square  of  the  hatchways,  or  to  allow  a  space  to  remain 
between  the  surface  of  the  cargo  and  the  deck  beams  ? 

7.  Do  you  test  the  temperature  of  the  hold  during  the 
voyage,  and,  if  so,  how,  and  how  often  ? 


'  8.  What  means  or  appliances  are  usually  at  your  com- 
mand on  board  for  testing  temperature  ? 

9.  Does  your  experience  lead  you  to  the  opinion  that 
coal  has  a  tendency  to  '*  heat "  in  the  tropics  ? 

10.  What  precautionary  rules  against  explosion  do  you 
lay  down  as  to  the  use  of  lights  ? 

11.  What  kinds  of  coal  have  you  generally  carried? 
State  whether  small  or  lump,  the  names  of  the  collieries, 
which  seams,  and  whether  double  or  single  screened. 

12.  Are  there  any  special  kinds  of  coal  exported  that 
you  have  found  to  be  more  liable  to  spontaneous  combus- 
tion than  others  ?    If  so,  describe  them. 

13.  What  do  you  gather  to  be  the  general  impression 
among  shipmasters  as  to  the  provisions  made  on  board 
coal-canying  ships  for  the  prevention  of  spontaneous  com- 
bustion or  explosion  ? 

14.  Have  you  any  remarks  to  make,  or  suggestions 
to  ofPer,  to  the  Commission  >n  the  subject  ^  their 
inquiry  P 

Please  write  "  Confidential "  against  any  of  your  answers 
that  you  desire  to  be  so  treated. 


The  following  are  some  of  the  Replies  received  to  these  Questions. 


"Anna  or 
EottenUm.'* 


From  Captain  P.  T.  van  Overklipt. 

1.  Yes;  "Anna," of  Rotterdam,  969  tons  register.  My 
ship  was  twice  in  danger  from  sp  cutaneous  combustion  of 
a  coal  cargo. 

3.  Nothing  further  than  that  I  must  ventilate  the  cargo 
as  ordered  by  the  surveyor  for  French  Lloyds.  I  received 
a  certificate  that  the  cargo  was  properly  ventilated. 

4.  Sometimes  I  have  not  ventilated,  but  lately  I  put 
wooden  pipes  in  the  hatchways ;  last  voyage  I  had  in 
addition  wooden  pipes  along  the  keelson. 

5.  Always  acting. 

6.  Lower  hold  completely  filled  except  forward  and  aft. 


The  'tween  decks  were  only  partly  filled,  a  space  of  two 
feet  being  left  all  over  the  coals  up  to  the  deck. 

7.  Yes,  frequently  during  the  voyage,  sometimes  twice 
a  day. 

8.  By  thermometer,  but  unfortunately  it  would  only 
indicate  as  high  as  1 10°  Fahrenheit. 

9.  No,  or  but  very  slightly. 

10.  I  use  a  miner's  safelnr  lamp^also  wind  sails  to  remove 
the  gas  emitted  by  the  coal. 

11.  Always  steam  coals  from  Newcastle  or  Cardiff,  once 
patent  fuel  from  Cardiff. 

12.  I  do  not  know. 
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13.  CiH[>iain8  are  mort  a&ftid  of  ezplosionfl,  they  have 
usually  great  faith  in  the  efficacy  of  pipes  in  the  cargo. 

14.  All  depends  on  the  quality  of  the  coal.  I  would 
suggest  that  coal  liahle  to  ignite  spontaneously  should  not 
he  exported  for  long  voyages. 

From  Captain  James  Finlat. 

•Alfred  of  ^  •  Neither  has  happened  in  any  vessel  I  have  commanded. 
Seiftst."  Spontaneous  combustion  occurred  on  board  a  ship  in  which 
(SMP.  80.)     I  was  chief  officer. 

3.  Messrs.  I.  and  T.  Sinclair  of  BeU^t  and  W.  P. 
Sinclair  &  Ck>.  Liveipool,  owners  of  the  ships  I  have  sailed 
in  as  master  from  1852  to  1872,  take  care  to  have  their 
ships  well  ventilated  with  air  shafts  through  the  coals 
whilst  loading*  and  instruct  the  masters  to  keep  the  hatches 
open  at  all  times  during  the  voyage  when  safe  to  do  so. 
llieir  ships  generallv  took  coals  to  the  East  Indies  on  the 
outward  voyage,  ana  tiiere  never  was  a  case  of  spontaneous 
combustion  known. 

4.  Their  ships  constructed  some  of  wood  and  some  of 
iron. 

5.  Constant  unless  in  bad  weather,  when  the  hatches  had 
to  be  put  on,  then  we  generally  managed  to  have  some 
deck  ventilation  open. 

6.  A  space  is  generally  left  under  the  beams,  no  ship 
could  carry  the  hold  quite  full  of  coals. 

7.  No,  unless  by  personal  feeling;  I  generally  visited  the 
hold  once  every  day.  Officers  were  often  in  the  hold  when 
on  duhr. 

8.  CTommon  thermometer,  of  which  there  are  generally 
one  or  two  on  board  every  ship. 

9.  I  have  found  steam  arise  m>m  the  coal  in  the  tropics, 
I  think  from  the  increased  temperature  of  the  atmosphere. 

10. 1  had  the  lamps  closed  and  locked  before  being  taken 
into  the  hold,  as  a  preventative  against  fire. 

11.  Both  large  and  small  mixed.  Most  of  the  cargoes  I 
have  taken  horn  Birkenhead,  Brymbo  and  Welsh  ELartley 
coals  ;  one  cargo  shipped  there  was  brought  from  Merthyr, 
South  Wales.  I  have  also  taken  three  large  cargoes  from 
Sunderland  to  the  East  Indies,  aU  Londonderry  West 
HartleycoaL 

12.  The  Merthyr  South  Wales  coals  were  the  most 
giupicious'lookinff  cargo  I  ever  had  from  Birkenhead  to 
Singapore,  four  months  passage,  in  1869,  but  kept  cool  all 
the  way. 

13.  All  I  have  consulted  agree  with  me  that  if  the  coals 
are  shipped  in  a  dry  state  and  ventilated  on  board,  and  the 
hatches  Kept  open  at  sea,  there  is  little  danger  of  spontaneous 
combustion. 

14.  Captain  W.  Pirie,  of  12,  North  John  Street,  Liver- 
pool, who  has  been  overlooker  for  the  ships  I  have  sailed, 
and  others  belonging  to  tiie  same  owners,  could  give  in- 
formation on  this  subject  and  the  names  of  the  collieries 
from  whence  the  ships  were  loaded. 

From  Captain  F.  G.  Fry,  Liverpool. 

•Admirtl  ^*  Y^' 

Ij-oDs."  ^^  3.  The  owners  of  the  ships  J  have  commanded  alwavs 
•"SSSh"*"  ^^®  particular  instructions  to  give  free  ventilation  to  the 
Law."i  cargo  by  keeping  off  the  hatches  when  practicable,  and 

(^p.M.)  during  stonny  weather  to  keep  the  shafts  up  each  hatch- 
way open.  The  free  use  of  windsails  and  a  careful  register 
of  the  temperature  of  the  hold  by  using  the  thermometer 
each  day  at  noon,  lowering  it  down  the  shafting  of  each 
hatch  to  determine  the  temperature  of  each  portion  of  the 
cargo. 

4.  By  keeping  off  all  hatches  during  fine  weather  and 
keeping  open  all  ventilation  possible  during  stormy. 
Constructed  of  wood  of  the  pine  species. 

5.  Yes,  when  a  shaft  is  used  at  each  hatch  and  suffi- 
ciently high  above  the  deck  to  be  kept  open  during  stormy 
weather,  and  fitted  with  a  cowl  on  the  top  to  keep  out  rain. 

6.  It  is  customary  to  fill  the  ship  up  to  the  deck  in  the 
middle  section  in  order  to  keep  the  centre  of  gravity  hifh 
up  to  make  the  ship  easy,  but  after  a  few  days  at  sea  tne 
dtgo  settles  sufficient  to  make  a  dear  space  between  cargo 
and  deck  beams.  Hatchwavs  are  mostly  filled  up  to  the 
square  when  a  ship  has  finished,  but  usually  trimmed  down 
afterwards  for  purpose  of  ventilation. 

7.  Yes;  each  day  at  noon  down  each  shaft  in  the 
hatches. 

8.  Copper-framed  thermometers  protected  bv  wire. 

9.  Yes ;  more  especially  in  calm  weather  when  there  is 
but  little  motion,  or  wet  weather  when  the  hatches  have  to 
be  kept  on. 

10.  Bv  using  the  safSety  lantern. 

11.  Howard's  West  Hartley,  Westminster,  Brymbo 
steam.  Laird's  Welsh    Hartley,  Powell,  Duffyrn  steam. 


Aberdare  steam,  all  double  screened  and  moderately 
lumpy. 

12.  Howard's  West  Hartley  steam  and  Westminster 
Brymbo  steam  more  dangerous  if  shipped  newly  wrought 
or  wet  with  rain. 

13.  That  they  would  like  to  have  the  means  to  admit  a 
large  bodv  of  water  into  the  hold  in  case  of  fire  or  be  pro- 
vided witn  an  apparatus  to  inject  a  gas  into  the  hola  to 
extinguish  fire. 

14.  Yes,  to  advocate  the  adoption  of  a  sea  valve  to  admit 
iwater  in  such  a  volume  that  it  would  speedilv  flood  the  hold 

n  case  of  fire,  also  the  loading  of  coals  by  hand  in  lieu  of 
the  tips.  The  providing  of  every  ship  with  a  fire  extin- 
guisher and  means  to  inject  an  extinguishing  gas  into  the 
hold  in  sufficient  quantity  to  permeate  the  whole  cargo. 


From  Captain  Willia^i  Buchanan. 

I.  No;  in  one  instance  the  coals  became  very  much  ^]fj^» 
heated.  {Seep/s7.) 

3.  The  owners  gave  me  no  special  instructions,  as  they 
approved  of  my  method,  but  usually  enjoined  caution. 

4.  I  usually  laid  a  strong  platform,  planks  nailed  roughly 
close  together,  fore  and  aft  the  hold  to  about  10  feet  from 
each  end,  where  I  placed  ventilators.  Between  fore  and 
main  masts  I  placed  a  jelesie  ventilator  athwart  ship  leading 
into  lower  air  ports,  with  an  upright  ventilator  of  same 
description  amidship  leading  up  to  main  deck.  The  ships 
to  which  I  refer  were  two  and  three  decked  ones  constructed 
of  wood. 

5.  Ventilation  constant. 

6.  Always  filled  fuU  up  amidships  and  left  any  space  in 
the  ends. 

7.  About  once  a  week  tested  by  driving  down  iron  rods 
in  each  hatchway. 

8.  Carried  bars  of  iron  for  the  purpose.  ^ 

9.  Yes. 

10.  Always  used  closed-in  lights  under  deck  (With  any 
cargo). 

II.  Welsh  steam  coal.  Names  of  ooUeries  imknown, 
shipped  from  Cardiff  and  Birkenhead,  single  screened. 

13.  That  the  open-ended  ventilators  in  hatches  are  not 
only  much  crushed  in  loading,  but  are,  in  the  event  of  ship 
encountering  heavy  weather,  channds  for  the  entrance 
of  water,  which  in  my  opinion  is  the  primary  cause  of  all 
spontaneous  combusion  of  coals.  ^ 

14.  In  large  vessels  I  would  recommend  the  open-ended 
platform;  in  small  vessels  iron  bell-mouthed  ventilators 
fixed  on  deck  near  the  hatchways  to  carry  off  the  foul  air 
and  gas. 


From  Captain.  G.  Symons,  Swansea. 

I.  Yes. 

3.  No  special  directions  are  given,  but  masters  are  left 
to  their  own  discretion. 

4.  The  cargo  is  separated  in  three  or  four  compartments 
by  platform  and  double  longitudinal  deals  on  their  edges 
fore  and  aft  each  side  of  stanchions  the  whole  length  of 
hold. 

5.  Constant. 

6.  According  to  the  weight  of  coal,  in  some  cases  the 
hold  is  chock  full. 

7.  Yes,  as  often  as  possible  in  fine  weather. 

8.  Thermometer. 

9.  Yes. 

10.  Carrying  lights  in  lanterns. 

II.  Smelting  coal,  generally  small  unscreened. 

12.  The  largest  proportion  of  coal  sent  to  Chili  is 
smelting  coal ;  out  of  24  voyages  to  Chili  I  have  carried 
smelting  coal  23  times. 

13.  Shipmasters  differ  very  much  with  regard  to  this 
question. 

14.  In  my  opinion  smelting  coal  should  be  stowed  in 
as  many  separate  compartments  as  possible. 


"Serena." 
{See  p.  80.) 


From  Captain  J.  Galloway. 

1.  Yes. 

2.  Have  done  so. 

3.  Nothing  further  than  to  see  the  ventilators  carefully 
put  in  apd  to  keep  hatches  off  whenever  weather  would 
permit. 

4.  Have  replied  to  this  in  statement  as  to  the  "  Mala- 
bar." 

5.  Constant. 

6.  Necessarily  there  is  a  space  between  top  of  cargo 
and  the  deck  beams,  as  no  ship  can  carry  herself  full  to  the 
f quare  of  the  hatchways. 


"Malabar." 
{Sm  p.  S9.) 
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SPONTANEOUS   COMBUSTION  OF  COAL   IN  SHIPS: 


7.  On  8ome  voyages  not  at  all,  and  on  others  daily. 

8.  An  ordinary  thermometer. 

9.  No. 

10.  None. 

1 1 .  Generally  called  steam  coal,  hoth  Scotch  and  English, 
the  former  Watsons ;  Hartley  and  latter. 

12.  Cannot  specify  as  to  this  question. 

13.  Have  never  heard  any  captains  complain  of  insuffi- 
cient means  or  provisions,  so  far  as  known,  being  on 
board. 

14.  Never  to  allow  coals  to  be  loaded  in  a  wet  condi- 
tion. 


"L'Agou- 
hanna." 


From  Captain  Wm.  Kennedy. 

I.  Yes;  once, 
d.  None. 

4.  Lay  venidjators  alongside  keelson  on  both  sides,  also 
down  each  hatch,  each  one  entering  into  fore  and  aft 
ventilators  in  ship's  bottom,  each  hatch  ventilator  being 
2  feet  above  coomings ;  then  6  feet  above  keelson  ventil- 
ators place  bwo  ventilators  (16  inches  square)  fore  and  aft, 
the  ends  in  peak  clear  of  coal ;  18  inches  under  beams  place 
two  ventilators  right  fore  and  aft,  ends  clear  in  the  peak; 
thwartship  ventilators  into  each  of  the  fore  and  aft  ven- 
tilators at  each  hatch  entering  into  upright  ventilators. 

5.  Constant. 

6.  The  coal  from  fore  part  of  after  hatch  to  about  13  feet 
before  fore  part  of  main  hatch,  2  feet  from  lower  part  of 
deck  beams,  tapering  in  each  end  to  about  5  feet  from  lower 
part  of  deck  beam. 

7.  Once  a  week,  by  a  thermometer  being  lowered  down 
upright  ventilator. 

8.  Thermometer. 

9.  Find  more  heat  in  wake  of  hatchways  in  from  30°  to 
40°  W.,or  ditto  south,  than  in  tropics. 

10.  None  allowed  below  decks. 

II.  North  Wales  and  Cardiff  coals. 

12.  Cannot  say. 

13.  Consider  ventilation  best  preventative,  but  should 
fire  occur  I  believe  ventilators  assist  the  burning ;  in  1872 
loaded  1,900  tons  coal  in  Glasgow,  "  Loconada ;  "  no  ven- 
tilators and  no  signs  of  heating.  Consider  coal  should  not 
be  shipped  during  wet  weather. 

Prom  Captain  C.  S.  Caird,  Greenock. 

»        1-  Yes. 
(i&?p°S)         3.  I  have  been  left  to  my  own  judgment  from  my  owners ; 
always  advised  not  to  ventilate  by  the  coal  shippers  in  the 
Tyne. 

4.  '*  Arabia,"  three  upright  ventilators.  The  fore  hatch 
one  was  burned  3  feet  at  foot  whai  discharged  at  Bombav ; 
no  other  ^e.  Coals  very  hot  in  the  hatches  among  the 
small  in  several  vessels.  I  have  found  this  small  coal  to 
be  almost  .unbearable  discharging  with  and  without 
ventilators. 

6.  It  is  advisable  to  ^  a  ship  amidships  up  to  the  deck 
beams,  leave  all  open 'space  in  the  ends  for  to  ease  the 
vessel. 

7.  Only  by  going  below  and  feeling  above  blood  heat, 
especially  forward,  three  times  a  week. 

8.  Thermometer. 
9    Yes. 

10.  Never  seen  nor  never  used  any. 

11.  Steam  coal: — ^Tyne,  Sunderland,  Swansea,  Cardiff, 
and  Birkenhead  loaded  ? 

12.  Can't  say  as  all  small  coals  are  liable  if  damp  even 
in  bunkers  andf  smiths'  heaps. 

13.  Careless  in  loading  and  coals  getting  wet,  tirinmiers 
not  cautious  in  protecting  ventilation  and  dividing  coal 
big  and  small  ? 

14.  Have  never  seen  any  care  taken  to  keep  coal  drv 
while  loading  in  the  north  or  Cardiff.  Inspectors  are  much 
wanted  to  look  after  ventilation  and  stowage. 


From  Captain  John  Bamset^  8oath  Shields. 

I.  Yes,  on  one  occasion.  ••ColuinbuL" 

3.  None.  t**^*^) 

4.  I  never  ventilated  any  ship  except  the  one  named  in 
the  accompanying  form.  I  have  had  conmiand  of  both 
wood  and  iron  ships. 

6.  The  hold  was  always  filled  quite  up  to  the  square  of 
the  main  hatch,  but  with  generally  a  large  space  left  at 
both  ends  of  the  ship. 

7.  No. 

8.  I  have  alivays  had  a  thermometer  on  board  which  I 
could  have  used. 

9.  No,  I  do  not  think  so. 

10.  I  never  allowed  naked  lights  in  the  hold. 

II.  Have  carried  all  descriptions  of  coals  from  the  north 
country,  large  and  small  steam  ccwls  and  small  smithy 
coalB,  also  Welsh  steam  coals. 

12.  No. 

13.  I  think  the  general  opinion  among  north  countiy 
captains  is  that  ships  are  safer  when  not  ventilated. 

14.  None. 


••John," 


From  Captain  John  Frostigk. 

I.  Yes. 

5.  Constant. 

8,  None. 

9.  No. 

II.  Abbw  coal. 

12.  Some  of  the  South  Wales  smelting  coal  are  more 
iable  than  others. 

14.  In  mv  opinion  coal  cargoes  when  bound  on  long 
voyages  ought  to  be  shipped  dry,  and  laid  upon  a  platform, 
say  6  inches  high,  with  an  up  and  down  ventilator  at  each 
end,  which  would  cause  a  strong  draught  under  the 
cargo. 


From  Captain  Henry  F.  Scott. 

1.  Three  instances  of  dangerous  heating  which  was 
effectually  subdued  by  the  method  described  m  letter. 

3.  Never  had  any  directions  from  owners  to  provide 
against  the  danger,  but  allowed  the  expense  of  ventilators 
in  all  but  one  instance  by  them ;  was  once  told  to  take 
hatches  off  occasionslly. 

4.  Horizontal,  wooden,  square  tubes  on  each  side  running 
from  end  to  end  of  lower  hold;  well  perforated  at  sides  and 
bottom,  and  connected  to  perpendicular  tubes  from  the 
corners  of  each  hatchway,  the  latter  projecting  a  foot 
through  hatches,  to  be  able  to  attach  windstuls  to  them  to 
drive  air  down  and  through  the  ventilators. 

5.  Constant  in  all  except  in  very  stormy  weather,  when 
the  windsails  cannot  be  used. 

6.  Few  vessels  will  carry  the  coals  right  up  to  the  deck 
for  a  long  voyage,  the  stores  and  water  required  being 
heavy.  I  have  always  had  an  average  vacancy  of  about 
2  feet  under  the  upper  deck  when  laden  entirely  with 
coal.  Smaller  class  of  vessels  having  their  cabin  and  fore- 
castle below  the  deck,  will  load  nearly  full  to 'the  deck,  but 
will  then  be  deep,  depending  much  on  the  kind  of  coal, 
light  or  heavy  description. 

7.  Have  always  had  thermometers  kept  lowered  down 
the  perpendicular  tubes  and  noted  the  temperature  daily 
in  the  ship's  log  book ;  on  finding  heat  increasing  used 
long  probe  rods,  which  are  easily  forced  down  to  the 
bottom.. 

8.  As  above. 

9.  Of  this  I  have  no  doubt  from  continued  testing, 
especially  diuring  long  calms ;  when  the  vessel  has  littie 
motion  neat  increases  rapidly.  I  have  paid  much  attention 
to  this  particular  effect. 

10.  Rarely  any,  when  ventilated  and  the  hatches  kept  off 
as  much  as  possible.  It  is  nearly  impossible  to  prevent 
taking  lights  below  or  striking  matches  by  seamen. 

11.  Both  large  and  smithv  coal,  mostly  the  former,  have 
few  records  of  names  of  the  collieries ;  have  had  both  screened, 
double  and  single,  and  unscreened ;  the  latter  appear  most 
liable  to  heat,  particularly  under  the  hatches  where  the 
dust  forms  a  heap  which  cannot  be  ventilated. 

12.  In  my  cases  "  West  Hartley "  heated  quickly,  also 
"  Cowpen  *' ;  have  no  record  of  others  which  I  have  carried 
as  to  name. 

14.  Respectfully  beg  to  refer  to  letters  on  the  subject. 

12,  Grove  Street,  Newcastle-on-Tyne, 
Sir,  May  1st,  1876. 

Actuated  by  a  sincere  wish  to  assist  in  lessening  the 
chances  of  calamity  by  fire  at  sea,  I  respectfully  address  the 
following  observations  to  you  on  spontaneous  combustion 
in  coal  cargoes,  and  chiefly  to  submit  to  your  consideration 
a  simple  and  efficacious  method  of  preventing  ignition,  and 
which  has  in  three  instances  been  perfectly  successful 
in  ships  under  my  oonunand,  the  result  showing  it  to  be  a 
successful  experiment  reduced  to  practice  and  submitting 
to  your  approval  whether  it  might  be  of  sufficient  import- 
ance to  be  communicated  to  the  Royal  Commission  about 
to  investigate  the  subiect  referred  to.  After  a  few  remarks 
on  cause  I  will  describe  the  method  referred  to,  which  for 
suhphcity  of  construction  and  ease  in  carrying  out  renders 
it  available  to  aP.  if  disseminated  among  ship  masters  and 
others  who  may  be  interested. 

From  a  care^l  observation  I  am  of  opinion  that  there 
are  four  causes.  First,  from  coals  whieh  give  out  gas  with- 
out the  aid  of  heat,  even  in  a  low  temperature  and  which  is 
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gretUly  assisted  by  attrition  in  shooting  them  down  the 
hatchways,  and  those  in  a  vessel  with  closed  hatches 
frequently  explode  before  leaving  port  when  a  light  is  taken 
below. 

Second. — From  coal  which  does  not  emit  gas  at  first, 
but  after  haying  been  a  month  or  two  closed  up  in  a  ship's 
hold  in  tropical  waters  a  gas  is  generated  in  them  assisting 
an  increase  of  heat  and  which  unexpectedly  culminates  in 
an  explosion  (as  in  the  case  of  the  "  Belcarreg  "  and  other 
ships). 

Third. — From  small,  dusty,  or  smithy  coal,  lying  so 
compact  that  it  is  difficult  to  ventilate  it. 

Fourth. — From  coals  which  are  shipped  in  a  wet  state, 
say  in  rainy  weather,  and  if  unscreened  and  small  are 
certain  to  heat  in  a  short  time.  In  this  last  description 
heat  increases  rapidly  towards  the  last,  of  which  I  lately 
had  an  unmistakable  proof. 

In  1862  I  took  a  cargo  of  coal  from  Sunderland  to 
Madras  without  ventilators.  After  passing  the  Cape,  not 
having  been  able  to  take  off  hatches  for  a  considerable 
time  owing  to  bad  n^eather,  were  alarmed  at  finding  smoke 
issuing  from  the  cargo,  with  a  strong  smell  of  incipient 
gas.  In  this  dilemma  a  panic  came  over  my  crew,  and 
they  insisted  on  getting  the  boats  out  and  preparing  to 
leave  the  ship.  Now  as  danger  and  necessity  often 
sharpens  the  wits,  after  looking  at  things  in  all  its  bearings 
I  determined  to  try  and  save  ship  and  life  likewise.  After 
a  little  trouble  in  getting  my  men  to  second  me  in  my 
plans  we  went  to  work. 

Happening  to  have  on  board  some  rod  iron  I  roughly 
pointed  a  few  of  the  bars  and  drove  them  down  into  the 
carflfo  in  different  directions,  allowing  them  to  remain 
awhile  we  drew  them  out,  feeling  them  all  their  length  with 
the  hand,  marking  the  hottest  parts  with  chalk.  By 
driving  them  down  in  all  directions  from  the  main  hatch- 
way I  found  that  the  heat  was  all  in  one  place,  forming  a 
nucleus  of  about  10  feet  in  the  lower  hold  and  dhrectly 
under  the  hatchway,  the  bars  driven  diagonally  through 
the  coal  coming  out  quite  cool.  I  then  got  four  studding- 
sail  booms  roughly  squared,  and  knocking  down  bulkheads 
and  pajt  of  bulwarks  to  procure  boards,  we  made  a  trunk 
about  16  feet  long,  21  feet  square  at  the  upper  and  and 
34  feet  at  the  lower,  in  form  of  a  square  cone.  We  then 
dug  down  as  far  as  we  could,  and  placed  the  large  end  of 
the  cone  in  the  hole  with  a  man  inside,  who  dug  out  the 
coal  from  under  it,  driving  the  cone  down  from  the  top  as 
the  hot  coals  were  sent  up  in  buckets.  After  getting  down 
about  7  feet  we  came  upon  the  coal  so  hot  that  the  man 
at  the  bottom  could  only  remain  a  short  time,  and  had  to 
be  replaced  at  short  intervals  owing  to  the  great  heat  and 
smoke  and  putting  his  feet  into  wooden  boxes  which  we 
made  to  save  from  burning  them.  We  now  found  that  as 
fast  as  the  coal  was  cleared  from  the  bottom,  the  trunk 
crept  down  udthout  forcing^  owing  to  its  conical  shape  and 
the  rolling  of  the  vessel.  In  six  hours  we  had  it  down  to 
the  keelson,  and  by  removing  each  alternate  board  from 
the  side  of  the  trunk  at  the  hottest  part  we  grubbed  out 
great  part  of  the  coal  which  was  smoking,  and  would  not 
have  been  long  before  taking  fire.  I  then  rigged  a  topmast 
studding  sail  as  a  wind-sail,  tying  the  foot  of  it  round  the 
top  of  the  cqne,  and  thus  forcing  a  strong  current  of  air 
down  to  the  bottom  and  through  the  sides  where  the  boards 
were  removed,  and  in  about  24  hours,  on  going  down  our 
pit,  we  had  the  inexpressible  pleasiure  of  finding  the 
temperature  little  more  than  milk  warm,  and  by  continuing 
the  use  of  the  windsail  all  heat  and  smoke  disappeared, 
and  ignition  was  prevented  just  in  time. 

On  two  subsequent  occasions  I  have  repeated  the  process, 
and  always  found  it  successful.  I  have  invariably  found 
the  heating  to  commence  right  under  the  hatchways,  but 
chiefly  the  main  hatchway,  the  largest  body  lying  there, 
and  this  I  account  for  thus:  T^e  coals  as  they  are 
poured  down  from  the  spout  or  bottoms  of  waggons  per- 
pendicularly, form  an  increasing  heap  of  small  and  oust' 
coal,  as  the  large  coal  roll  away  down  the  sides  of  the 
pyramid  thus  formed,  leaving  a  mass  of  small  coal  imi 
bedded  in  dust  in  the  centre  of  the  hold,  the  large  coal  as 
they  are  trimmed  to  other  parts  ventilating  themselves, 
while  the  heat  is  invariably  generated  in  the  undisturbed 
pyramid  in  the  centre,  and  which  will  gradually  extend  to 
the  surrounding  parts  if  not  prevented  in  time  by  the 
process  above  oescribed.  I  ma^  add  that  I  have  had  to 
cut  the  coce  into  several  parts,  joining  one  on  to  the  other 
below  the  deck,  when  the  state  of  ^e  weather  and  sea 
obliged  us  to  keep  hatches  battened  down,  so  that  we  found 
no  difficulty  in  getting  a  cone  of  17  fact  down,  even  with 
closed  hatches,  and  thus  saved  ship  and  cargo. 

I  will  now  state  a  case  which  may  be  said  to  come  under 
cause  second. 

In  1858  I  took  a  cargo  of  ooal  out  to  Melbourne  for 
gasworks^  properly  ventifited  on  my  own  plans,  frequently 


attaching  wind-saih  to  the  upright  tubes  and  forcing  air 
all  through  the  cargo.  The  barque  "  Lizzie  Scott  "  sailed 
with  me  at  the  same  time,  and  with  the  same  kind  of  coal 
for  Melbourne  also,  but  without  ventilators.  My  cargo 
heated  a  little,  but  I  kept  it  down  with  the  help  of  the 
wind-sails,  and  discharged  in  good  order.  The  "Lizzie 
Scott"  arrived  at  Melbourne  apparently  all  right,  but  on 
discharging  thev  found  to  their  surprise  that  the  cargo  got 
quite  hot  as  they  worked  down,  and  that  the  two  hold 
beams  of  the  part  nearest  the  main  hatch  were  burnt  away, 
aU  except  the  ends.  On  getting  further  down  they  found 
nothing  but  coke,  and  that  the  keelson  to  the  extent  of 
about  20  feet  had  entirely  disappeared,  leaving  nothing 
but  the  bolts  sticking  up,  and  that  a  corresponding  area  of 
the  bottom  ceiling  was  burnt  awa^  and  charred  an  inch  or 
so  into  the  floor  timbers.  All  this  I  saw  myself;  but  the 
strangest  thing  was  that  there  was  scarcely  any  smoke,  and 
before  breaking  bulk  on  arrival,  they  had  seen  no  sign  of 
smoke  in  anv  part  of  the  vessel  and  never  suspected  fire,  so 
completcfly  had  it  consumed  its  own  smoke.  I  attribute 
this  case  to  the  want  of  ventilators. 

B:^  ^e  use  of  wind-sails  attached  to  the  upright  tubes  of 
ventilators  I  have  frequently  reduced  the  heat  16  and  30 
degrees  in  as  many  hours  in  a  stiff  breeze,  always  keeping  a 
couple  of  small  thermometers  lowered  down  the  tubes, 
registering  the  increase  or  decrease  of  heat  daily  in  the  log.^ 
After  heat  has  attained  to  a  certain  point  the  large  coal 
crumble  to  fragments,  accelerating  the  escape  of  gas  as  it 
is  evolved  by  the  increasing  heat,  thus  augmenting  the 
danger  of  explosion,  and  when  it  is  discovered  that  the  coal 
in  the  lower  part  of  the  cargo  has  become  heated  to  a 
dangerous  point  it  is  useless  to  deluge  it  with  water,  the 
effect  being  only  to  form  an  impenetrable  crust  over  the 
heated  part,  through  which  the  water  cannot  descend,  but 
finds  its  way  down  the  sides  where  it  is  useless  for  the 
purpose. 

In  conclusion  I  mav  say  the  most  important  points  are 
to  use  the  probe  rods  freouently,  and  then  if  danger  threatens 
not  to  put  off  too  long,  out  use  the  means  to  subdue  the 
heat  before  it  gets  beyond  the  power  of  control,  and  this  I 
affirm  can  be  done  in  most  cases  by  adopting  the  foregoing 
method.  The  materials  required  cost  but  little,  and  to 
condense  the  whole  into  a  few  words,  let  a  ship  about  to 
nroceed  on  a  long  voyage  wth  coal  be  provided  with  a  few 
1-inch  rods  of  iron,  a  moderate  quantitv  of  rough  inch 
boards,  some  extra  nails  and  (to  save  stuading-sail  booms) 
a  few  poles  with  those,  and  a  knowledge  of  the  construction 
of  the  cone,  which  is  very  simple,  the  watchful  commander 
is  prepared  to  checkmate  a  merciless  enemy,  insidious  at 
first,  but  terrible  at  last. 

I  am,  &c. 
(Signed)        Henry  F.  Scott. 

R.  B.  Peverley,  Esq.,  Secretary, 

Chamber  of  Ck>mmerce,  South  Shields. 

12,  Grove  Street,  Newcastle-on-iyne, 
Sir,  28th  May  1875. 

I  BEG  to  return  the  circular  of  questions  relating  to 
spontaneous  combustion  in  coal-laden  ships  which  I  have 
had  the  honour  to  receive. 

As  the  questions  therein  appear  chiefly  to  apply  to  cases 
of  actual  fire  I  am  not  in  a  position  to  attach  the  answers 
in  direct  form,  owing  to  never  naving  had  a  vessel  under 
my  command  actually  on  fire,  and  having  in  my  cases  of 
dangerous  heating  always  succeeded  in  preventing  ignition 
in  time. 

My  exertions  have  been  directed  chiefly  to  the  means 
of  prevention  and  subduing  of  heating  before  it  got  beyond 
control,  for  if  allowed  to  heat  to  a  certam  degree  explosion 
or  combustion  is  certain  to  ensue  if  means  are  not  used 
to  stop  or  check  it  in  time,  and  this  I  have  proved  can  be 
effected  with  comparative  ease  by  the  method  which  I  have 
in  three  instances  adopted  and  which  in  each  case  succeeded 
to  my  utmost  wish.  I  lately  addressed  a  letter  to  the 
Secretary  of  the  South  Shields  Chamber  of  Commerce 
describing  the  method,  also  describing  how  effectual  it 
proved,  and  I  am  informed  by  that  gentleman  that  he  had 
undly  forwarded  the  letter  to  you.  and  to  which  I  beg 
respectfully  to  refer  you  for  description. 

Taking  a  deep  interest  in  the  subject,  I  beg  with  deference 
to  submit  to  the  consideration  of  the  Royal  Commission 
the  method  referred  to. 

In  the  letter  above-mentioned  I  described  my  first  case, 
and  now  will  as  briefly  as  possible  give  the  other  two. 

In  June  1862  I  sailed  from  Sunderland  in  command  of 
the  ship  **  Areta,"  wooden  ship,  of  678  tons  register,  laden 
with  700  tons  of  "  Hartley's  ,  large  coal,  single  screened, 
and  about  200  tons  glass  on  the  top  of  the  coal,  bound  to 
Shanghai,  the  coal  having  wooden  ventilators.  After 
being  three  months  at  sea,  biving  previously  found  by  the 
thermometers  in  the  tubes  that  the  coal  was  heating,  I 
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found  by  the  probe  rods  that  the  heat  under  the  hatchways 
in  the  lower  hold  (where  it  invariably  generates)  that  nre 
was  imminent  before  I  could  reach  port  (I  was  then  entering 
the  Pacific).  Being  prepared  with  materials  I  lost  no  time 
in  making  the  cones,  as  described  in  the  letter  referred  to, 
and  sunk  them  down  to  the  bottom  of  the  hold,  bringing 
up  the  coal  dangerously  hot,  the  thermometer  buried  in 
them  showing  180°,  and  the  heat  had  been  increasing 
rapidly  for  the  few  days  previous.  I  put  a  cone  down  aU 
three  hatchways  where  1  found  the  greatest  heat,  and  by 
attaching  large  windsails  to  the  mouths  of  them  the  heat 
was  reduced  so  quickly  th&t  in  a  few  days  it  subsided  to 
KXy.  On  arriving  at  Shanghai  it  had  receded  to  90°,  but  in 
the  bottom  round  the  cones  I  found  on  discharging  the 
coal  had  the  appearance  of  semi-melted  bitumen,  showing 
it  had  been  subjected  to  great  heat.  Those  coals  were 
partly  shipped  in  a  wet  state,  and  although  they  were 
pierced  fore  and  aft  with  ventilating  tubes  I  am  convinced 
that  actual  ignition  would  have  taken  place  in  a  short  time 
if  the  means  described  had  not  been  resorted  to.    *     *     * 

''  Touching  explosions,  I  am  convinced  that  if  the  hatches 
of  a  coal-laden  ship  are  kept  off  whenever  the  weather 
permits,  and  if  the  snip  be  provided  with  nroperly  arranged 
ventilators  on  a  principle  I  would  be  glad  to  explain  (and 
they  are  anything  but  costly),  such  disasters  would  rarely 
occur.  Hatches  can  generally  be  kept  off  night  and  day 
in  the  trade  winds,  and  the  ventilation  be  made  continuous 
the  whole  way  through  the  longest  stage  of  the  voyage 
and  where  the  heating  is  most  to*  be  apprehended,  for 
undoubtedly  it  is  between  Cancer  and  Capricorn  that  the 
greatest  danger  of  heating  and  emission  of  inflammable 
gas  e^tists,  but  coals  shipped  wet  are  the  greatest  danger 
ofall. 

'*  In  all  cases  of  heating  under  my  notice  I  have  found 
that  vnth  the  exception  of  tfie  coal  being  wet  all  through  the 
first  indication  was  found  immediately  under  the  hatch- 
ways, particularly  the  main  one  where  the  greatest  body  is, 
and  from  experience  have  the  greatest  confidence  in  the 
efficacy  of  the  cone  method  in  preventing  actual  combustion 
from  taking  place.  Moreover,  the  extreme  sunplicity  of 
the  method,  and  the  ease  with  which  it  can  be  carried  out, 
renders  it  available  to  those  who  may  be  in  peril  of 
conflagration  in  a  part  of  the  ocean  where  there  is  no  escape 
except  the  doubtful  one  of  boats. 

In  conclusioD,  I  have  some  misgivings  that  addressing 
you  to  such  length  may  be  deemed  informal,  and  not  in 
accordance  with  the  intention  of  the  Royal  Commission  to 
elicit  information  on  the  subject,  but  as  the  questions  in 
the  form  appear  to  apply  only  to  cases  of  actual  fire  I  have 
ventured  to  submit  the  foregoing  experiences  in  the  present 
form,  confining  my  remarks  to  prevention  of  actual  ignition, 
and  actuated  by  a  sincere  desire  to  contribute  towards 
lessening  the  number  of  terrible  casualties  of  which  the 
writer  has  for  many  years  been  in  dread. 

I  am,  &c. 
J.  M.  Carmichael,  Esq.,  Henry  F.  Scott. 

Secretary. 


From  Captain  A.  Peare,  Swansea. 

I.  Coals  have  heated  and  cooled  again  on  the  voyage. 

3.  Instructed  to  give  all  possible  ventilation  by  Keeping 
the  booby  hatch  off  at  all  times  the  weather  will  permit. 

4.  By  running  planks  fore  and  aft  on  each  side  of  the 
stanchions  from  keelson  to  the  deck.     Ships  all  of  wood. 

5.  When  hatches  are  closed,  the  iron  ventilators  through 
the  decks  are  sufficient. 

6.  The  hold  is  generally  filled  up  at  the  main  hatchway, 
but  settle  down  after  being  a  short  time  at  sea. 

7.  By  lowering  a  thermometer  occasionally  down  to  the 
keelson,  and  by  running  a  long  rod  of  iron  as  far  as 
possible  into  the  cargo. 

8.  Thermometer. 

9.  Yes. 

10.  None  reqidred  with  smelting  coals. 

II.  Smelting  coal,  which  is  oftener  small  than  otherwise. 
Broadoak,  Techan,  Mynydd  y  Bach. 

13.  Masters  appear  quite  satisfied  with  our  system  of 
ventilation  or  separation. 

14.  That  shippers  should  be  particular  about  the  class  of 
coal  they  ship  for  long  voyages,  and  colUery  proprietors 
should  ship  clean  coal.  From  the  year  1860  to  1867  I  was 
in  command  of  several  ships  carrymg  coal  from  Swansea 
to  West  Coast  of  South  America.  I  adopted  the  system 
of  separation  by  running  planks  fore  and  att  the  ship  upon 
each  side  of  the  stanchions,  from  the  keelson  to  the  upper 
deck  beams,  and  never  had  any  case  of  spontaneous  com- 
bustion or  explosion,  and  from  1867  up  to  the  present  time 
I  have  superintended  the  loading  of  at  least  150  ships  with 
coal,  principaUy  smelting  coal,  and  have  always  adopted 


the  same  system  of  separatioQ,  and  have  onlr  had  the  two 
cases  of  spontaneous  combustion  mentioned  in  the  paper. 
The  "  Henry  Bath"  put  into  Port  Stanley  and  discharged 
part  of  her  cargo.  The  coals  were  much  heated,  but  no 
fire.  They  turned  the  coals  over  in  the  hold,  and  took  the 
remainder  they  had  discharged  in  again  and  proceeded  on 
their  voyage.  The  "  Alpha  *'  put  back  to  Port  Stanley  and 
discha^ed  part,  and  found  the  inside  plankinjjr  and  several 
of  the  floors  charred  and  burnt;  she  was  partially  repaired 
and  took  in  her  coals  again  and  proceeded  on  her  voyage. 
I  attribute  the  heating  of  the  coal  to  its  being  very  small 
and  very  wet  when  snipped.  I  adopt  the  same  system  of 
separation  with  steam  coal,  and  find  it  answer  well,  and 
vessels  having  iron  ventilators  through  their  decks  will 
always  be  clear  of  gas  and  very  little  fear  of  explosion.  I 
think  the  great  number  of  casualties  to  ships  loaded  with 
coal  in  the  last  two  years  may  be  attributed  to  the  high 
price  of  coal,  and  a  great  many  of  the  cosl  proprietors  have 
not  been  particular  about  the  quality  of  the  coal  shipped ; 
and  if  shippers  and  collieiy  proprietors  only  act  conscien- 
tiously in  regard  to  the  coal  they  ship,  and  ordinary  care 
used  in  the  loading  and  ventilation,  coal  ought  to  be  a  safe 
cargo.  I  have  always  found  the  under-mentioned  coal 
quite  safe  with  my  system  of  ventilation  or  separation.  At 
Swansea  the  Broadoak,  Techan,  Mynydd  y  Bach, — ^the 
"  Alpha  "  and  "  Heniy  Bath  "  excepted,— Rhyding ;  Nixons 
and  Powell  Duffryns  (steam) ;  at  Shields  the  Tanfield 
Moor ;  at  Liverpool  the  Ornell.  I  consider  the  system  of 
putting  a  ventilator  at  each  hatchwav  when  loaded  with 
smelting  coal  of  much  more  harm  tnan  use,  with  steam 
coal  it  may  be  of  some  use,  but  as  a  rule  they  are  either 
broken  or  filled  with  coal  before  the  ship  is  loaded ;  the 
separation  with  boards  or  planks  is  expensive,  but  safest. 

From  Captain  of  the  "  Northbbook,"  forwarded  by 
Messrs.  Adamson  &  Bonaldson. 

I.  No,  except  as  stated  in  enclosure.  <Nortb- 

3.  It  is  not  usual  for  me  to  receive  any  special  instruC"   brook." 
tions  except  from  Captain  Muscatt  (ships  husband).  '  *'"' "  *' 

4.  Establish  a  free  current  of  air  through  the  hold.  Iron 
wood. 

5.  Constant,  except  in  cases  of  very  bad  weather. 

6.  No,  spaces  are  always  left  for  a  free  current  of  air. 

7.  Occasionally. 

8.  Thermometers. 

9.  No. 

10.  No  naked  lights  below,  and  aU  lights  extinguished 
at  9  p.m.  except  those  absolutely  necessary. 

I I .  Not  known.  ^ 

12.  I  cannot  tell. 

13.  I  don't  know. 

14.  Nothing  more  than  a  complete  system  of  ventilation. 

From  Captain  Wm.  Mubgh,  Newcastle-on-Tyne. 

1.  Spontaneous  combustion  has  taken  place  on  board  of 
a  steamer  I  was  chief  officer  in,  by  the  overheating  of  the 
coal  m  bunker  (Midridge  coal),  shipped  at  Hartlepool;  it 
was  caused  by  the  coal  laymg  against  the  heated  bulkhead 
of  engine  room. 

2.  There  was  no  damage  done  in  this  instance  as  it  was 
in  deck  bunker,  and  with  a  copius  supply  of  water  was 
soon  extinguished, 

*  *  ♦  ♦  ♦ 

4.  The  following  diagram  will  show  the  system  I  would 
adopt  either  in  wood  or  iron  ships : — 


{S€«  p.  K.) 
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This  sbows  four  trunkways  fore  and  aft  the  hold>  say 
8  inches  square,  perforated  with  auger  holes  at  every  18 
inches,  connected  with  a  trunkway  in  each  hatchway,  the 
same  protruding  6  feet  above  the  natch  to  keep  the  water 
out  in  bad  weather.  This  was  adopted  on  the  last  voyage 
I  was  out  to  India  and  found  it  answer  well. 

5.  The  ventilation  would  be  constant  because  the  tops 
of  ventilators  in  hatchways  could  be  fitted  with  their  heads 
to  slew  to  leeward,  by  that  means  preventing  any  seas 
breaking  into  them,  and  by  that  means  keeping  up  a 
constant  circulation  of  air  through  the  coal.  The  present 
system  generally  used  is  to  take  off  the  hatches  in  fine 
weather,  which  only  allows  the  surface  heat  and  gas  to 
escape,  and  I  have  oeen  a  fortnight  rounding  the  Cape  of 
Good  Hope  in  winter  when  it  would  not  have  been  prudent 
to  have  taken  a  hatch  off. 

6.  It  is  customaiy  to  fill  up  square  with  the  hatchway, 
but  there  is  generaUy  a  space  below  the  deck,  the  height 
of  the  deck  beams. 

s  7>  I  never  tested  the  heat  of  a  ship's  hold,  although  in 
the  tropics  when  the  hatches  have  been  taken  off  it  was 
found  like  a  moderately-heated  oven,  more  especiallv  in 
iron  ships  with  rice  cargoes,  as  such  sweats  tremendous, 
therefore  the  same  system  of  ventilation  applys  to  them. 

8.  I  have  seldom  seen  a  thermometer  on  board  of  ships, 
except  those  connected  with  barometer. 

9.  I  have  great  confidence  in  saying  that  coals  has  a 
peat  tendency  to  heat  in  the  tropics.  Some  years  ago  I  was 
in  Havana,  where  I  saw  some  nundreds  of  tons  of  coal 
laying  in  a  heap  20  feet  deep  take  fire  by  getting  wet  and 
being  exposed  to  the  sun's  rays,  although  exposed  to  the 
open  air. 

10.  Where  there  is  any  suspicion  of  gas  don't  use  any 
lights  whatever  below. 

11.  Both  steam  and  gas,  mostly  steam. 

12.  Most  kinds  of  coal  are  liable  to  spontaneous  com- 
bustion if  shipped  in  a  wet  state  and  destined  for  a  long 
voyage. 

Id.  I  have  spoken  to  many  shipmasters  upon  the  subject 
of  spontaneous  combustion,  and  found  many  to  agree  with 
me  that  coal  ships  on  long  passages  are  like  co^  mines, 
and  ought  to  be  treated  the  same  in  respect  to  ventilation, 
and  I  may  say  the  same  applys  to  all  ships  loaded  with 
inflammable  material. 

1 4,  Remarks.  1 .  All  sailing  ships  bound  south  of  the 
equator  or  continent  of  America  or  West  Indies  to  be 
ventilated  through  the  coal  as  proposed.  2.  All  coal 
coming  from  the  coUieries  to  be  Drought  in  covered 
waggons  to  ships.  3.  When  not  teaming  coal  on  board 
ship,  hatches  to  be  kept  on,  preventing  any  water  getting 
into  coal.  I  think  if  those  simple,  yet  efficient,  means 
were  used,  and  have  a  proper  authority  to  see  it  was  done, 
we  would  seldom  hear  of  such  lamentable  cases  as  the 
ships  **  Euxine  "  and  "  Arracan,"  and  I  have  no  hesita- 
tion in  saying  many  more  that  have  never  been  again 
heard  of,  besides  saving  much  capital. 


From  Captain  James  Muir,  Liverpool. 

1.  No. 

2.  Never  occurred  with  me. 

3.  Yes ;  by  ventilation  as  a  preventative.  No ;  as 
regards  steps  to  be  taken  in  case  of  fire. 

4.  Usual  method  of  ventilation  adopted  by  me,  and 
approved  by  owners,  as  follows  : — Fore  and  aft  the  keelson 
on  each  side  by  means  of  wood  laid  from  top  of  keelson 
to  the  floor,  angled  so  as  to  give  good  air  space  and  view. 
In  addition  to  this  an  upright  shaft  in  each  hatch  from 


floor  to  upper  part  of  hatch  combings,  with  sufficient  span 
at  bottom  to  cover  ventilation  of  keelson.  Fore  and  after 
hatches  kept  off  whenever  weather  admits.  Wooden  ships, 
colonial  build. 

6.  Constant  but  sluggish  in  calm  weather  and  smooth 
sea. 

6.  Fore  and  after  hatches  generally  clear.  Main  hatch 
often  filled  up  to  top  of  combings.  There  ought  to  be  a 
free  air  space  fore  and  aft  under  main  deck.  » 

7.  Yes,  by  thermometer  lowered  down  the  ventilation 
shaft.    Tmoe  a  day. 

8.  Eveiy  ship  coal  laden  should  have  thermometers  on 
board  and  the  captain  be  instructed  to  usa  them. 

36814. 


9.  No,  I  found  in  veiy  hot  weather,  that  the  temperature 
of  the  hold  at  foot  of  shaft' was  lower  than  the  temperature 
in  the  shade  on  deck. 

10.  None.  Except  for  the  first  few  days  after  the  ship 
was  laden.     Hatches  should  not  be  put  on  immediately. 

11.  Steam  and  gas,  generaUy  lump,  cannot  name  colliery 
or  seam,  steam  coal  usually  double  screened,  have  carried 
in  all  14  cargoes.     Cardiff,  Tyne,  and  Liverpool. 

12.  I  have  been  informed  by  steathmen  in  Cardiff  and 
the  Tyne  that  some  classes  or  coal  are  more  dangerous 
than  others,  but  cannot  say  from  own  experience. 

13.  The  megority  are  in  favour  of  ample  ventilation, 
and  many  think  with  mjrself  that  sufficient  care  is  not 
taken  in  ventilating  the  ships  or  in  keeping  off  the  hatches. 
Cases  have  been  mentioned  to  me  where  the  hatches  have 
not  been  removed  for  the  entire  passage. 

From  Captain  Cloake,  Cardiff. 

I.  On  two  occasions  an  explosion  of  gas  occurred,  caused 
on  both  occasions  by  engineers  taking  naked  lights  in  the 
after  compartment. 

3.  Many  owners  give  instructions  to  attend  to  ventilation 
of  hold  by  opening  hatchways  when  weather  allows  such 
to  be  done,  also  by  putting  ventilators  down  in  holds.  So 
far  as  my  own  instructions  went  I  had  no  special  orders, 
and  my  experience  was  greater  than  my  owner's,  and  he 
would  not  have  objected  to  any  means  being  taken  to 
ensure  safety. 

4.  I  had  25  years'  experience  in  command,  12  years  of 
that  time  in  steam,  and  I  on  all  occasions  when  opportunity 
pccured  opened  the  hatchways,  two  if  possible,  one  for 
down  and  other  for  upcast.  I  have  heard  of  instances  of 
air  being  forced  by  pumps  into  the  hold,  thus  causing 
circulation.  Above  explosions  were  in  steamers  built  of 
iron. 

5.  In  steamers  I  commanded,  being  for  the  fruit  trade, 
we  had  proper  ventilators  fitted ;  in  this  case  the  ventilation 
was  pretty  constant,  but  where  only  hatches  were  available 
it  depended  on  the  weather  and  also  to  attention  of  the 
officers  in  causing  the  hatches  to  be  opened. 

6.  With  Welsh  coal  the  holds  are  very  rarely  full,  being 
often  much  space  left,  especially  at  ends  of  the  ship ;  the 
bodies  of  the  nold  or  in  the  neighbourhood  of  the  hatch- 
ways are  often  filled  up  to  deck,  but  the  large  Welsh  coal 
generally  leaves  vacancies  near  the  deck.  One  great 
stoppage  of  ventilation  is  caused  by  trimmers  to  save 
labour  having  at  finish  of  loading  to  cram  the  hatchways 
very  full,  filling  up  to  top  of  combings,  packing  same 
preventing  gases  escaping  freely. 

9.  Coal  in  my  opinion  has  a  greater  tendency  to  heat  in 
the  tropics  than  in  the  cooler  latitudes. 

10.  For  going  into  holds  I  have  always  carried  safety 
lamps,  also  for  going  into  funnel  of  steamers  and  water- 
tight compartment ;  at  same  time  open  lights  are  mostly 
used  in  the  cabins  and  forecastles. 

II.  I  have  loaded  all  kinds  of  coal,  mostly  Welsh  coal, 
at  times  the  coal  has  been  double  sometimes  single  screened, 
and  also  carried  small  coal  as  cargo;  both  explosions 
occurred  with  large  Welsh  coal. 

12.  We  have  some  coals,  both  in  the  north  and  Wales 
containing  niuch  more  gas  than  others;  but  regarding 
spontaneous  combustion,  in  my  opinion  this  depends  on  the 
state  the  coal  is  shipped  in,  and  also  whether  it  is  com- 
prised of  much  small  coal  in  the  cargo ;  again,  some  Welsh 
coal  after  being  wet  and  then  shipped  falls  all  to  dust,  and 
this  would  in  my  opinion  foster  heat. 


From  Captain  Beldrum,  Greenock. 

I.  No. 

.  3.  None  but  to  see  the  ships  ventilated  in  the  usual 
manner. 

4.  An  air  shaft  running  fore  and  aft  each  side  of  the 
keelson  ;  second,  another  running  same  way  half  way  up 
in  the  lower  hold  conmiunicating  with  the  air  shafts  down 
each  hatch.    Both  wood  and  iron. 

5.  Constant  at  all  times,  but  freer  in  stormy  weather. 

6.  Coals  should  not  touch  the  upper  deck  and  a  passage 
left  round  the  wings  'twixt  decks  and  lower  hold. 

7.  Have  never  done  so. 

8..  None  but  the  common  thermometer. 

9.  I  am  of  opinion  that  it  does. 

10.  Never  permitting  any  below. 

II.  Cardiff  steam  coal,  coal  shipped  from  Birkenhead  to 
Bombay  and  from  Clyde  to  Bombay. 

12.  Am  not  prepared  to  answer  this  question,  but  fancy 
those  from  the  lyne  the  least  safe. 

13.  Insufficient  ventilation  and  putting  on  the  hatches 
too  soon  after  being  loaded. 
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14  I  am  also  of  opinion  tbat  were  the  precautions 
generally  adopted  that  I  have  stated  in  answer  to  paragraph 
4  and  the  cargo  lowered  into  the  hold  by  hand  instead 
of  from  "  tips  "  or  "  large  steam  cranes  "  as  is  usually  the 
case,  fewer  losses  would  occur  from  fire.  I  would  ajso  wid 
that  no  ship  intended  to  go  round  either  Cape  of  Good 
Hope  or  the  Horn  ought  to  be  allowed  to  take  m  co^s 
otherwise  than  by  basket  or  wheelbarrow  lowered  into  the 
hold  :  when  from  tips  or  steam  cranes  they  hiy  m  sohdmass 
under  the  main  hatch,  where  fire  usually  first  breaks  out, 
the-  ventilation  either  partially  or  altogether  destroyed,  just 
sufficient  to  fan  the  flame  but  not  enough  to  allow  the  foul 
gases  to  escape.  In  my  opinion  ships  would  be  safer 
without  any  ventilation  than  it  in  an  imperfect  state. 

From  Captain  John  Gibbs,  Birkenhead. 

3.  Only  to  see  carefully  to  the  proper  ventilating  of  the 
cargo  during  the  course  of  loading,  and  this  is  effected  by 
laying  ventilators  fore  and  aft  along  each  side  of  the  keelson, 
and  the  same  on  each  side  of  the  lower  hold,  5  feet  under 
the  beams,  all  carried  out  to  the  ends  of  the  ship ;  these  are 
all  connected  with  large  up  and  down  ventilators  in  all  the 
•hatchways.  I  have  commanded  colonial-built  vessels  of 
birch,  herekmatack,  pitch  pine. 

5.  The  ventilation  is  constant.  «„   ,    ^   ,    ,      ,  j 

6.  The  main  hatch  is  frequently  so  filled,  but  should 

7.  Occasionally  by  means  of  a  thermometer  suspended 
-n  hatch  ventilator. 

8.  Tnermometers.  . 

S.  Becalmed,  and  more  particularly  during  rains.  I  am 
of  that  opinion  it  does. 

10.  That  none  are  used,  except  in  safety  lanterns. 

11.  The  North  Wales  steam  coal,  as  it  is  produced  from 
the  collieries,  mostly  Bryn  Mally  and  Tron,  Brymbo, 
Broughton.  ,,     ,  i.       v  j. 

12.  In  my  experience  none  more  liable  than  others,  but 
andoubtedly  there  are  some.  ^     , 

13.  That  the  foregoing  amount  of  ventilation  generally 
introduced  on  board  coal-laden  ships,  if  fairly  distributed 
about  the  cargo,  may  be  looked  upon  as  the  greatest  safe- 
guard against  spontaneous  combustion  or  explosion,  but 
this  must  be  followed  up  by  the  constant  attention  of 
those  on  board  to  the  keeping  open  of  the  hatches  on  every 
available  occasion,  at  the  same  time  keeping  the  coal  dry. 
These  are  precautions  I  have  had  rigidly  carried  out  dunng 
my  13  voyages  with  coal,  and  one  with  patent  fuel  to 
India,  and  in  not  one  instance  has  the  cargo  been  over- 
heated. 


From  Captain  W.  Rankin,  Greenock. 

No. 

4.  Do  nothing  further  than  what  was  provided  before 
the  ship  sailed,  and  the  ships  I  commanded  were  prin- 
cipally  wood. 

6.  Ventilating  by  the  trunk  was  regular  and  found 
satisfactory  enough. 

6.  Surrounding  the  main  and  after  hatchways  the  coali 
have  generally  been  packed  close,  but  there  have  alwajs 
been  blank  spaces  in  the  hold  forward  and  aft. 

7.  Not  usually  done  by  me,  but  think  it  highly  desirable 
that  it  should  be  so,  seeing  that  thermometers  could  essilj 
be  lowered  down  the  ventilators. 

8.  Thermometers  are  generally  provided  for  ships  use. 

9.  It  never  occurred  to  me  that  the  tropics  nave  any 
such  effect. 

10.  Not  to  admit  any  light  into  the  hold  unless  veil 
screened  by  a  lantern. 

11.  I  have  no  further  particulars  to  give  as  to  tbe 
character  of  the  coids  carried  further  than  stated  in  the 
replies  by  me  as  an  owner. 

12.  I  believe  there  are  coals  more  subject  to  explosion 
than  others,  but  not  being  sufficiently  acquainted  with 
their  characteristics  I  am  unable  to  give  further  infor- 
mation. 

13.  I  have  never  heard  any  better  suggestion  made  than 
ventilating  by  trunks. 

14.  I  may  mention  that  in  my  early  days  of  sailing  in 
coal-laden  ships  spontaneous  combustion  was  not  thought 
of,  and  no  provision  whatever  was  made  to  avoid  it. 

From  Captain  H.  Velrunt. 

1.  Spontaneous  combustion  took  place  in  the  bunkers  of 
a  steam  transport  I  was  in  during  the  Crimean  war. 

2.  I  think  it  was  patent  fuel  from  Swansea,  and  it 
ignited  on  two  occasions,  steaming  for  Malta  and  after 
arrival. 

4.  Keep  the  hatches  off  where  possible.     Wood  and  iron. 
6.  There  should  be  spaces  left  at  each  corner  of  the  hatdi 
to  allow  the  air  and  gases  to  escape  or  a  man  to  get  in. 

8.  Common  thermometers, 

9.  Yes. 

12.  Salved  cargoes  of  coal  or  fael  having  been  noder 
wa^r  should  not  be  shipped  for  long  voyages. 

13.  Not  good. 

14.  Coals  should  be  covered  in  the  waggons  if  intended 
for  long  voyages  as  a  protection  from  heavy  rain.  Candles 
should  not  be  allowed  for  trimming  as  they  are  allowed  to 
lie  about  and  form  liquid  grease  when  heated. 


C-STEATHMEN,  COAL  SHIPPERS,  AND    OTHERS. 


About  100  of  thr  following  Papers  of  Questions 

SHIPPERS, 

QUESTIONS  TO  STEATHMEN,  COAL  SHIPPERS, 
AND  OTHERS  IN  CHARGE  OF  COAL  BEFORE 
SHIPMENT. 

1.  What  time  usually  elapses  before  coal  newly  raised 
from  the  mine  is  shipped  for  exportation  ?  And  has  there 
been  any  change  in  this  respect  of  late  years  ? 

2.  Are  any  precautions  taken  to  shelter  coal  during  wet 
weather  while  it  is  waiting  shipment  ?  Does  it  often  occur 
that  it  is  left  in  open  railway  trucks  for  days  together? 


WBRECIBCULATED  AMONG  STEATHMEN,  COAL 
AND  Others. 

3.  Is  it,  or  is  it  not,  the  custom  to  ship  coal  in  all 
weathers  ? 

4.  Can  you  suggest  any  measure  by  which  coal  could  be 
better  protected  from  the  weather  before  shipment  without 
serious  inconvenience  or  expense  ? 

5.  State  the  heights  at  which  the  coal  usually  falls  from 
the  wagon  into  the  ship's  hold? 

Please  write  "  Confidential "  against  any  of  your  answexs 
which  you  desire  to  be  so  treated. 


The  following  are  some  of  the  Replies  received  to  these  Questions. 


From  Messrs.  A.  Finnie  and  Son,  Kilmarnock. 

1.  Generally  shipped  same  day  as  raised  or  following 
morning. 

2.  None— seldom  for  days  together. 

3.  Yes,  in  all  weathers  unless  prevented  by  storms. 

4.  No. 

6.  From  2  or  3  feet  when  coal  is  up  to  hatchway,  to 
18  or  20  feet  when  hold  is  empty  at  commencement  of 
loading. 

From  Messrs.  Hughes  and  Nephew,  Liverpool. 

1,  Almost  all  coal  from  North  Wales  comes  from  some 
distance.  Supposing  100  tons  are  raised  (rom  the  pit 
during  the  day  (as  at  our  Coed  Talon  Colliery),  they  are 
screened,  loaded  up,  and  forwarded  before  the  evening,  and 
arrive  at  Birkenhead  in  the  course  of  the  following  day, 
and  are  sometimes  shipped  at  once>  sometimes  not  for 
days. 


2.  Coal  is  never  conveyed  in  covered  waggons  or  sheltered 
during  wet  weather.  It  often  occurs  that  coal  'is  left  far 
days  together,  sometimes  for  three  or  four  weeeks,  in  open 
trucks  at  Birkenhead  before  it  can  be  shipped. 

3.  Coal  is  shipped  in  all  weathers. 

4.  Coal  might  be  protected  firom  the  weather  by  tar- 
paulin coverings,  but  this  would  cause  inconvenience  and 
expense.  To  provide  other  shelter  at  Birkenhead,  say  by 
erecting  sheds,  would  be  almost  impracticable  owing  to 
the  immense  traffic. 

5.  As  we  never  load  our  vessels  under  the  tips,  but  onlj 
by  hand  barrows,  we  cannot  say  from  what  height  coal 
usually  falls  from  the  waggon  into  the  ship's  hold. 

From  Mr.  E.  C.  Doavning,  Cardiff. 

1.  This  varies  exceedingly.  When  the  demand  is  con- 
tinuously brisk,  12  or  16  hours  would  be  tiie  average  time 
from  the  mine  to  the  ship's  hold ;  sometimes  a  delay  of 
many  days  occurs.  In  consequence  of  the  greater  i^gulaiity 
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of  business  bj  increase  of  steamers,  the  tendency  of  late 
years  has  been  to  reduce  the  interval  between  the  time  of 
working  the  coal  and  the  shipment. 

2.  None  whatever^  except  in  the  case  of  gas  coal,  which 
by  some  firms  is  protected  by  tarpaulins  placed  over  the 
waggons,  llie  coal  is  often  left  in  open  railway  trucks  for 
many  dajs  together. 

3.  It  IS  the  custom  to  ship  coal  in  all  weathers  by  night 
as  well  as  by  day. 

4.  I  think  that  coal  liable  to  ignite  spontaneously,  when 
intended  for  shipment  to  distant  parts  (say  where  the  voyage 
exceeds  three  weeks  or  a  month)  should  be  protected  from 
the  wet  by  tarpaulins  over  the  waggons.  This  precaution 
should  be  enforced  by  some  legal  enactment,  the  expense 
would  be  trifling.  Cardiff  steam  coal  proper  will  not  ignite 
spontaneously. 

5.  llie  mode  adopted  for  shipping  coal  at  Cardiff  is  this. 
The  coal  is  emptied  from  the  waggon  into  a  long  shoot 
extending  from  the  tip  to  the  hal^chway  of  the  ship.  At 
first  the  coal  is  lowered  into  the  hold  in  a  box  (arranged 
with  a  counterpoise)  until  a  large  heap  i^  formed.  When 
the  box  cannot  longer  be  used  the  coal  falls  from  the  point 
of  the  shoot  into  the  hold  on  the  coal,  a  distance  of  five  or 
six  feet,  until  the  hatchway  is  filled  after  which  there 
should  be  no  distance  for  the  coal  to  fall. 


From  Medsrs.  John  Pirie  &  Co.,  London. 

1.  This  depends  on  the  state  of  trade,  when  demand  is 
good  the  coal  is  put  on  board  with  the  least  possible  delay, 
often  in  a  few  hours.  When  trade  is  bad,  it  has  sometimes 
to  wait  a  market  on  the  bank  or  in  trucks.  There  has  been 
no  change  of  late  years  in  this  respect. 

2.  No. 

Yes,  in  wet  weather  this  must  be  so,  as  there  are  no 
sheds  at  collieries  for  loaded  waggons,  and  they  are  exposed 
during  the  journey  from  colliery  to  place  of  shipment  and 
there  till  shipped. 

3.  Often  in  wet  weather. 

4.  Only,  by  having  trucks  covered  which  is  scarcely 
practicable. 

5.  Depends  where  and  how  shipped,  by  shoot  or  drop  ; 
a  heap  is  generally  allowed  to  acumulate  under  hatch  so 
that  coal  glides  down  sides  of  pyramid  instead  of  falling 
into  hold. 


From  Messrs.  Merry  and    Coninghame  (Limited), 
Glasgow. 

1.  From  two  to  ten  days ;  average  four  to  five  days.  It 
very  seldom  occurs  that  coal  has  to  stand  ten  days  in  trucks 
previous  to  shipment.  The  time  it  has  to  stand  depends 
very  much  on  the  state  of  trade ;  when  there  is  a  good 
demand  for  coal  it  is  not  kept  standing  in  trucks  very  long. 
Matters  in  this  respect  have  been  much  the  same  for  a 
number  of  years. 

2.  No  precautions  are  taken,  and  it  often  happens  that 
coal  is  left  open  in  trucks  for  several  days  waiting  ship- 
ment. 

3.  It  is  the  custom  to  ship  coal  in  all  weathers. 

4.  Coal  waiting  shipment  could  not  be  protected  from  the 
weather  without  incurring  great  expense  for  erecting  sheds, 
as  it  has  to  stand  at  the  pits  longer  than  at  the  shipping 
porte  because  the  railway  company  will  not  take  cotd 
forward  until  the  vessel  can  get  into  a  crane  berth. 

5.  From  three  to  six  feet  to  deck  of  vessel,  according  to 
size  of  vessel  and  state  of  the  tide  at  time  of  shipment. 

From  Messrs.  W.  S.  Partridge  &  Co.,  London. 

1.  We  believe  districts  differ  m  their  mode  of  acting  on 
this  point.  At  present  and  for  some  years  very  little  in 
Nortn  Wales  has  been  put  on  the  bank  for  shipment. 
The  rule  is  to  put  newly-raised  ooal  direct  into  waggons, 
and  send  the  waggons  by  first  train  to  the  ship. 

2.  Not  as  a  rule ;  they  may  occasionally  get  sheltered. 
Sometimes. 

3.  Where  tips  are  used  it  is  seldom  that  they  are  allowed 
to  stand  idle  at  Birkenhead,  where  we  load  a  large  quantity 
by  hand-barrow ;  the  men  won't  work  in  very  wet  weather. 

4.  We  do  not  think  it  possible,  as  the  expense  would  be 
too  heavy. 

5.  The  height  various  from  two  to  25  feet,  depending  on 
depth  of  vessel's  hold ;  but  if  captain  or  owner  will  lower 
carefully  about  100  or  160  tons,  a  mound  will  be  formed 
under  main  hateh,  and  the  fall  of  the  coal  will  be  five  to 
seven  or  eiffht  feet.  The  longer  drop  would  not  be  for 
more  than  the  first  40  tons,  as  the  mound  woidd  be  rising. 
Captains  do  not  like  the  extra  expense  of  lowering. 


,     From  Mr.  John  Traill,  Cardiff. 

1.  When  trade  is  regular,  and  the  supply  of  shipping 
sufficient,  much  South  Wales  coal  is  snipped  in  24  to 
36  hours  after  being  raised.  No  work  is  done  during  the 
24  hours  of  Sunday.  The  increase  in  the  number  of  steam- 
ships which  require  quick  despatch,  improved  shipping 
facilities,  and  the  extension  of  railway  transport,  have  much 
tended  to  hasten  shipment  of  late  years. 

2.  None,  except  rarely  in  the  case  of  small  consignments 
of  gas  coal.  It  does  often  occur ;  sometimes  it  is  left  for 
weeks.    All  our  trucks  are  open. 

3.  It  is. 

4.  I  think  I  ought  here  to  premise  that  many  kinds  of 
South  Wales  coal  and  all  our  good  steam  coals  are  not 
liable  to  spontaneous  combustion.  With  regard  to  the 
descriptions  so  liable,  I  believe  that  only  a  small  proportion 
is  sent  to  distant  ports,  most  of  it  going  for  home  con- 
sumption. Though  it  would  be  very  desirable  that  such 
coal  should  be  protected  from  rain  by  tarpaulins,  when 
intended  to  remain  say  a  month  in  a  vessers  hold.  This 
measure  would  entail  considerable  if  not  serious  incon« 
venience  and  expense. 

5.  The  mode  of  shipment  usually  adopted  here  prevents 
the  coal  falling  any  great  distance ;  the  trucks  are  brought 
to  the  upper  extremity  of  a  "  shoot,"  set  at  an  angle  of 
about  40°  with  the  horizon,  and  of  which  the  lower  end 
reaches  to  the  hatchway.  Into  this  the  coal  is  "  tipped," 
and  may  if  necessary  be  "  screened,"  or  sifted  while  passing 
down  the  shoot,  which  is  furnished  with  bars  for  the  pur- 
pose. The  coals  then  run  into  a  large  box  with  a  hinged 
bottom,  by  means  of  which  they  are  lowered  into  the  hold 
until  a  heap  reaching  to  within  a  few  feet  of  the  hatehway 
is  formed,  when  loading  proceeds  without  the  box. 

From  Mr.  Joseph  Fothergill,  Agent  to  the  Cow- 
pen  Hartley  and  Strakers  West  Hartley  Coal 
Company,  Newcastle-on-Tyne. 

1.  Five  to  six  hours  there  has  been  no  change. 

2.  None.    No. 

3.  It  is  the  custom  to  ship  coals  in  all  weathers  to  keep 
the  mines  in  regular  work. 

4.  No. 

5.  The  coals  fall  from  the  waggons  into  spouts  and 
thence  run  into  the  ship's  hold,  the  end  of  the  spout  gene- 
rally resting  on  the  combings,  therefore  the  fall  is  to  the 
bottom  of  tne  ship  until  she  is  run  up  with  cargo. 

From  Messrs.  James  Smith  &  Son,  Glasgow. 

1.  Usually  not  more  than  10  days,  no  change  ot  i^t 
years. 

2.  No  precautions  are  taken.    It  does. 

3.  It  is  the  custom  to  ship  coal  regardless  of  the  weather. 

4.  We  know  of  no  means  except  that  railway  companies 
might  provide  covered  sheds  for  coal  intended  to  be  shipped 
long  voyages,  and  remove  such  coal  only  during  dry 
weather. 

5.  About  five  feet  above  combing  of  ship's  hold.  We 
may  add,  during  some  16  years  our  firm  Lave  shipped  a 
great  many  cargoes  of  coal,  in  no  case  have  we  ever  heard 
that  combustion  has  taken  place  except  in  one  case  a  ship 
named  the  "Workington"  loaded  by  us  in  June  1874, 
with  1,640  tons  of  splint  coal  was  we  understand  burnt 
off  the  River  Plate.  Her  cargo  was  shipped  in  very  wet 
weather,  and  to  this  cause  we  ascribe  the  burning. 

From  Mr.  Rd.  Bittaby,  Cardiff. 

1.  Coal  is  generally  sent  as  fast  as  it  is  raised,  and  is 
usually  tipped  within  24  hours ;  there  has  been  no  change 
in  this  respect  within  my  knowledge. 

2.  None.    Not  as  a  rule. 

3.  Yes. 

4.  As  nearly  all  the  coal  sent  down  for  shipment  rarely 
stands  ]Eor  any  length  of  time,  I  do  not  see  that  any 
protection  is  at  all  necessary. 

6.  The  drop  from  the  point  of  the  shoot  into  the  hold 
after  the  box  has  been  used  would  be  about  four  feet. 

From  Mr.  John  Macdinan,  Glasgow. 

1.  About  48  hours.    No  change. 

2.  None.  The  coals  frequently  get  wet  in  transit  from 
colliery  to  port  of  shipment,  and  I  have  known  instances 
of  trucks  standing  loaded  for  days  by  ship  not  being  ready  • 

L2  . 
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or  vessels  being  in  time  to  load  at  crane  before  the  ship  for 
which  the  coals  are  intended. 

3.  Customary  to  ship  in  all  weathers. 

4.  Only  by  tarpaulins,  but  this  would  be  expensive,  and 
tarpaulins  would  require  to  be  provided  by  railway  com- 
panies, as  nearly  all  coals  for  shipment  here  are  carried  in 
railway  trucks,  and  the  trucks  after  being  discharjfed  are 
probably  sent  to  a  different  colliery  from  that  at  which  they 
previously  loaded. 

5.  Trucks  with  about  64  tons  of  coals  are  lifted  from 
wharf  by  steam  crane,  and  lowered  on  board  the  vessel 
to  within  two  to  three  feet  of  hatchway,  the  fall  therefore 
depends  on  depth  of  ship's  hold  and  as  she  loads  is 
decreased. 

From  Mr.  McCullough. 

1.  Coal  is  put  into  wajifgons  and  will  average  about  24 
hours  ere  it  is  shipped.  Has  been  no  material  c)iange  the 
last  few  years.  From  6  to  20  years  ago,  if  a  colliery  was 
short  of  waggons,  coals  would  be  teemed  by,  e.g.,  put  in  a 
heap,  but  this  is  very  expensive. 

2.  No  precautions  are  taken  to  shelter  coals  in  waggons 
during  wet  weather,  and  sometimes  from  various  circum- 
stances coals  will  be  left  in  trucks  for  several  days. 

3.  Yes,  ship  in  all  weathers  as  a  rule. 

4.  Goals  could  not  be  protected  from  the  weather  with- 
out incurring  serious  expenses. 

6.  This  varies  very  much.  Some  colliers  use  large  iron 
tubes,  which  are  filled  at  spout,  then  lowered  into  hold ; 
bottom  opens  by  means  of  a  clutch,  and  the  coals  are  left 
at  bottom  of  hold,  where  swing  drops  are  used.  Waggon  is 
lowered  close  to  deck;  bottom  opens;  the  coals  fall  into 
hold  of  ship;  generally  in  Wales  spout  reaches  within 
6  OP  8  feet  of  deck,  and  from  there  falls  into  hold. 

From  Mr.  John  Evans,  Foreman,  to  James  Thick 
AND  Sons. 

1.  Generally  from  a  week  to  a  fortnight,  but  m  some 
cases  as  little  as  24  hours.  No  change  since  the  railway 
was  completed.  j    i.  • 

2.  No  precautions  are  taken  to  shelter  coal,  and  it  is 
frequently  left  open  for  days. 

3.  Coal  is  shipped  in  all  weathers. 

4.  No.  ,  .     .    ^. 

5.  From  16  to  20  feet,  according  to  the  mode  of  ship- 
ment. 

From  Messrs.  Babnes,  Guthrie,  &  Co.,  Cardiff. 

1.  Coal  generally  shipped  within  24  hours  after  coming 
out  of  the  mine,  seldom,  if  ever,  stacked  in  this  country, 
excepting  in  cases  of  cargoes  being  relanded ;  often  stored 
in  foreign  depots  for  many  months. 

2.  No  precaution  taken.  Seldom  left  in  trucks  for  any 
length  of  time,  and  then  only  in  extreme  cases  a  few  days. 

3.  Coal  shipped  in  all  weathers. 

4.  No. 

5.  The  waggon  tips  the  coal  down  a  shoot  about  15  feet 
long,  and  from  thence  the  first  portion  of  the  cargo  runs 
into  an  iron  box,  which  is  lowered  into  the  hold.  The  coal 
falls  at  an  average  about  6  feet  all  throughout  an  entire 
cargo. 

Fix)m  Mr.  F.  E.  Stamford,  Cardiff. 

1.  Coal  is  frequently  shipped  within  24  hours  after  it  is 
worked  from  the  mine.  Owing  to  the  great  pressuie  for 
coal  during  the  last  three  years,  the  waggons  have  been 
emptied  sooner  than  in  former  years. 

2.  No. 
Yes. 

3.  It  is. 

4.  No.  ,  ,  ,     . 

6.  The  coal  is  tipped  out  of  the  waggons  down  a  shoot 
(of  about  15  feet  long)  to  the  hatchway  of  the  vessel;  the 
distance  from  the  hatchway  to  the  bottom  of  the  hold  is 
dependent  upon  the  size  of  the  vessel. 

From  Mr.  D.  Turner,  Peninsular  and  Oriental  Steam 
Navigation  Company,  Liverpool. 

1.  Since  the  commencemcut  of  the  laic  strikes  in  the 
coal  trades  and  the  consequent  short  delivery,  I  find  the 
time  elapsed  between  the  dates  of  leaving  the  mines  and 
that  of  shipment  is  from  24  to  48  hours.     I  cannot  answer 


the  latter  question,  as  my  experience  does  not  go  back  so 
far. 

2.  None.    Yes. 

3.  Yes  ;  as  required. 

4.  Certainly  not  without  covered  trucks  or  covered  sheds, 
which  would  involve  expense. 

6.  Eight  to  nine  feet,  the  way  the  sailing  vessels  are 
loaded  ^r  the  Peninsular  and  Oriental  Company. 


From  Mr.  Alexander  Dalziel,  Cardiff. 

1.  From  12  hours  to  three  or  four  days,  according  to  the 
demand  ? — No. 

2.  No,  excepting  in  the  cases  of  certain  consumers,  who 
pay  a  little  extra  price  for  having  the  coals  in  the  best 
condition  ? — ^Yes. 

3.  It  is  the  custom  to  ship  the  coal  in  all  weathers. 

4.  Coal  is  too  bulky  to  be  covered  without  great  expense 
and  inconvenience. 

6,  From  one  to  five  feet.  The  coal  is  lowered  by  a 
mechanical  contrivance  until,  a  cone  is  formed  in  the  hold. 

If  this  precaution  be  neglected,  then  the  fall  of  the  ooal 
is  great,  from  12  to  30  feet;  the  rule  is,  however,  very 
fairly  adhered  to. 

From   Messrs.  John  Carrand  Son,  Nowcastle-on- 
Tyne. 

1.  From  three  to  24  hours.    No  change. 

2.  None.    No. 

3.  Yes. 

4.  No.  We  have  been  the  shippm  of  several  cargoes 
of  steam  coals,  the  vessels  carrying  which  have  been  reported 
as  lost  with  all  hands,  or  burnt,  but  our  evidence  would 
only  be  hearsay.  We  believe  manv  cargoes  of  coal  are 
igmted,  especially  on  board  of  British  vessels,  through  the 
unfortunate  system  of  keeping  the  ship's  stores  above  the 
cargo  in  the  hold,  necessitating  the  use  of  candles  at  the 
exact  point  where  the  escaped  gas  must  accumulate. 

6.  Coal  falls  from  waggon  to  bunker  at  top  of  spout,  in 
general  about  five  feet,  and  the  spout  rests  upon  the 
combings  assisting  the  fall  to  the  depth  of  ship's  hold,  and 
the  quantity  of  coal  shipped. 

From  Messrs.  T.  Beynon  &  Co.,  Newport,  Mon- 
mouthshire. 

1.  Generally  speaking,  it  is  raised  from  the  mine,  sent 
down  to  port,  and  shipped  without  delay,  if  the  vessels  are 
ready  to  receive  it. 

2.  None  that  1  know  of.  It  often  occurs  that  it  stands 
in  trucks  completely  exposed  to  the  weather  for  some  days 
previous  to  shipment. 

3.  Yes. 

4.  No. 

5.  In  this  port  (Newport,  Monmouthshire),  the  truck  or 
coal  is  raised  by  hydraulic  power,  and  emptied  into  a  shute, 
the  end  of  which  rests  or  nearly  so  on  the  ship's  coomings, 
and  the  coal  when  the  shute  is  full  is  eased  into  the  ship's 
hold  by  means  of  a  **  wing ; "  it  follows  that  it  is  only 
about  the  depth  of  the  ship's  hold  the  coal  has  to  fall,  and 
in  ships  of  great  depth  measures  are  taken  to  break  this 
fell. 


From  H.  Cloakb. 

1.  Veiy  often  coal  when  in  demand  is  shipped  within  a 
few  hours  after  being  worked,  or  filled  into  trucks,  and  I 
am  not  aware  that  any  change  has  been  made  lately. 

2.  Coal  being  filled  into  trucks  open  at  the  top  at  col- 
lieries where  worked,  and  in  this  manner  remains  in  the 
open  air  until  shipped,  and  often  for  days,  sometimes  weeks, 
if  the  coal  does  not  meet  with  ready  sile  or  is  a  ooal  of 
Inferior  class  and  not  much  in  demand. 

3.  Coal  is  shipped  in  all  weathers,  and  rain  must  be  very 
heavy  to  prevent  or  delay  shipping. 

4.  I  can  suggest  no  other  method  than  by  having  covered 
trucks ;  in  most  cases  this  would  not  impede  or  cost  more 
shipping  coal,  but  would  delay  the  loading  of  trucks  at 
collieries  and  entail  expense  there. 

5.  Coal  in  Wales  is  mostly  shipped  from  a  shute,  which 
shute  goes  into  the  hatchway,  therefore  the  height  of  the  fall 
of  coal  would  be  at  commencement  loading  depth  of  ship's 
hold.  After  coal  comes  up  in  centre  of  ship  the  fell  of  ooal 
is  almost  nil.  Some  coals  are  lowered  into  the  hold  from 
boxes  until  there  is  a  heap  formed.  This  is  done  to  prevent 
breakage. 
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D— PAPER  OP  QUESTIONS  ENCLOSED  IN  FOREGOING  CIRCULARS  A.  AND  B. 
The  following  is  the  Paper  of  Questions  enclosed  to  SHIPOWNERS  and  MASTERS,  to  be  pilled 

UP   BY   them  in   the   EVENT  OP  THEIB  HAVING  HAD  EXPSBTENCE  OF  AN  ACTUAL  CASE   OF    SPONTANEOUS 

Combustion  or  Explosion  in  Coal-laden  Vessels. 


1.  Name  of  ship,  her  class  and  age,  and  whether  steam 
or  sailing. 

2.  Date,  and  port  of  loading. 

3.  Destination. 

4.  Date,  and  place  of  combustion  or  explosion. 

5.  Of  what  material  the  vessel  was  contracted. 

6.  Did  she  make  much  water,  or  otherwise  ? 

7.  Her  (net  and  gross  register)  tonnage. 

8.  No  of  statute  tons  of  coal  shipped. 

9.  Denomination  of  coal  carried,  the  name  of  the  colliery, 
which  seam,  and  whether  double  or  smgle  screened. 

10.  Name  of  exporter. 

11.  Whether  the  ship's  hold  was  ventilated,  and  if  so, 
how  ?    And  state  the  material  used. 

12.  In  what  part  of  the  ship  the  combustion  or  explosion 
took  place. 

13.  How  long  the  ooal  had  been  on  board. 

14.  How  long  the  coal  had  been  out  of  the  pits  before 
being  put  on  board. 

15.  How  was  the  ship  loaded,  and,  if  from  waggon, 
from  what  height  did  the  coal  fall  into  the  hold  ? 


16.  State  of  weather  at  lime  of  loading,  and  generally 
during  her  voyage. 

17.  Condition,  as  to  moisture,  of  coal  when  put  onboard, 
and  also  during  the  voyage. 

18.  Was  any  indication  given  of  the  cargo  being  .heated 
before  the  fire  broke  out ;  tf  so,  how  did  it  show  itself,  and 
how  long  before  the  fire? 

19.  Was  the  temperature  of  the  hold  taken  during  the 
voyage,  and,  if  so,  now,  and  how  often  ? 

20.  Was  the  hold  completely  filled  with  coal  up  to  the 
hatches  ? 

21.  During  what  proportion  of  the  voyage  were  the 
hatches  open,  and  did  water  ever  get  down,  and  to  what 
extent? 

22.  What  measures  were  adopted  when  there  were 
indications  of  the  cargo  heating,  and  also  when  the  fire 
broke  out  ? 

23.  What  special  appliances,  if  any,  had  you  on  board 
for  the  extinction  of  fire  ? 

24.  To  what  causes  do  you  attribute  the  spontaneous 
combustion  or  explosion  in  this  case? 

Please  write  "  confidential "  against  any  of  your  answers 
that  you  desire  to  be  so  treated. 


Pabticulabs  op  Cases  op  Spontaneous   Combustion  sent  in  Reply  to  the  Fobegoing  Questions. 

(Those  cases  will  also  be  found  in  the  tabular  statements  of  vessels  bound  firom  Great  Britain  to  foreign 
ports,  which  suffered  from  spontaneous  combustion.     See  page       .) 


«  COLUMBIA." 

From  Captain  John  Ramsey  (Master)  by  Mr.  Thomas 
Henderson,  Shipowner. 

1.  "  Columbia,"  4  years  A  I,  two  years  old,  sailing  ship. 

2.  Liverpool,  January  or  February  1850. 

3.  Aden. 

4.  First  off  the  Cape  of  Good  Hope.  When  about  90 
days  out. 

5.  Wood. 

6.  No,  she  was  a  very  tight  ship. 

7.  517  tons,  633  tons. 

8.  About  750  tons. 

9.  I  think  it  was  North  Welsh  coal ;  cannot  give  any 
further  information. 

10.  Coals  were  for  Peninsular  and  Oriental  Company. 

1 1 .  Ship's  hold  was  ventilated  with  wood  ventilators  laid 
fore  and  aft,  and  up  and  down  into  the  fore  main  and  after 
hatches. 

12.  Was  first  discovered  just  abaft  the  fore  hatch. 

13.  About  100  days. 

14.  Unknown. 

15.  Entirely  from  craft. 

16.  Wet  weather  whilst  loading.  Fine-weather  passage 
from  leaving  Liverpool  until  fire  aiscovered. 

!?•  Coals  wet  when  taken  on  boajrd. 

18.  Yes,  for  10  or  15  days  before  fire  broke.  Could  find 
a  great  heat  coming  up  the  after  hatch. 

19.  No. 

20.  filled  up  to  the  main  deck  in  the  way  of  the  main 
hatch,  but  a  space  vacant  at  both  ends. 

21.  Fore  hatch  was  often  off,  and  the  after  hatch  having 
a  booby  hatc^  over  it  was  never  closed. 

22.  So  soon  as  the  Sjte  was  discovered  the  carpenter 
bored  a  hole  through  the  side,  and  water  was  allowed  to 
run  in  until  there  was  10  feet  in  the  hold  at  which  height 
the  fire  was  supposed  to  be,  and  when  the  fire  was  sup- 
posed to  be  extmguished  was  pumped  out.  About  a  foit- 
night  after  the  fire  again  burst  out,  and  the  same  expedient 
was  used,  when  12  feet  was  run  in. 

23.  None,  except  the  small  deck  pump. 

24.  I  attribute  it  to  ventilation ;  up  till  last  year  I  was 
constantly  employed  carrying  coals  of  all  descriptions  to 
the  East  Indies,  and  on  no  occasion  were  the  cargoes  venti- 
lated, and  I  had  no  mishaps. 


"ALFEED." 

From  Captain  James  FiNLAr. 

1.  ''  Alfred  "  of  Belfast,  sailing  ship,  classed  at  Lloyd's 
five  years  old. 

2.  September  1850,  London, 

3.  Valparaiso. 

4.  Januaiy  9th,  1851,  off  the  port  of  Talcahuand,  Chili. 

5.  Wood  spruce,  built  at  St.  John's,  N.B. 
6i  A  moderate  quantity. 

7.  1,073  tons  register. 

8.  1,050  tons,  not  a  full  cargo. 

9.  Transhipped  from  several  collier  brigs  which  brought 
ike  coals  from  the  Tyne.  Do  not  know  from  what  colliery, 
or  if  screened. 

10.  Do  not  know  5  was  bought  in  the  London  market  by 
the  owner  of  the  ship. 

11.  Not  ventilated. 

12.  A  little  before  the  main  hatch,  starboard  side,  about 
the  centre  of  the  body  of  the  coals. 

13.  Nearly  four  months. 

14.  Cannot  say,  suppose  at  least  eight  or  ten  days.  The 
coal  was  all  weighed  into  the  ship  in  d&rfts  of  two  hundred- 
weight each;  so  any  gas  among  the  coals  would  have 
ample  time  to  escape. 

16.  Dropped  from  the  deck  into  the  hofd,  a  height  of 
about  20  feet  at  first,  gradually  decreasing. 

16.  Fine  whilst  loading,  and  generally  fine  during  the 
voyage. 

17.  Seemed  dry  all  the  time;  were  a  small  sized  coal. 

18.  First  indication  was  a  smell  of  gas  in  the  hold  about 
48  hours  before  the  fire  broke  out,  next  smoke  graduallv 
increasing. 

19.  No. 

20.  The  hold  was  only  filled  to  about  midway  between 
the  'tween  deck  beams  and  the  upper  deck. 

21.  The  hatches  were  generally  opened  during  the  day  in 
fine  weather  and  closed  at  night.  No  ^i-ater  of  any  conse- 
quence got  down. 

22.  A  krge  pit  was  dug  in  the  coals  wliere  the  smoke  was 
first  seen  oossing  out,  a  hole  cut  in  the  upper  deck  above 
the  pit,  and  water  poured  down  till  the  pit  overflowed;  we 
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found  water  would  not  penetrate  tlie  coals  that  way,  but 
flowed  over  and  ran  down  by  the  ship's  side. 

23.  None. 

24.  1  attribute  this  combustion  to  the  small  coal  being 
all  in  one  body ;  the  ship  not  having  any  'tween  decks  to 
separate  the  cargo  and  want  of  air  shafts  to  carry  off  the 
gas  generated  in  the  body  of  the  coals. 


"MARY  SHEPHERD." 
From  Messrs.  Gillespy  and  Scott,  London. 

1.  "  Mary  Shepherd,"  Al  at  Lloyd's.  10  years.  4  years 
old;  sailing  ship. 

2.  Autumn,  1852.    In  London. 

3.  Shanghai. 

4.  Spring,  1853.    In  China  Sea. 

5.  Wood. 

o  6.  Believed  to  be  tight. 

7.  U%  Builder's  Register. 

8.  Record  destroyed. 

9.  Resolven,  from  Resolven  Colliery — ^handpicked. 
.  10.  Thomas  Gillespy  (now  deceased). 

11.  By  wooden  trunk  alongside  keelson,  and  two  or 
three  shafts  to  hatchways. 

12.  Believed  to  have  been  in  the  forehold. 

13.  Four  or  Ave  months. 

14.  It  was  brought  by  Great  Western  Railway  from 
Swansea  to  Bull's  Bridge,  near  Brentford,  and  conveyed 
thence  by  lighters  to  the  West  India  Dock,  London.  It 
was  many  days  on  the  road  much  longer  than  would  be  the 
case  now. 

15.  From  lighters  brought  alongside.  The  coal  was 
lowered  into  hold  by  baskets. 

16.  Wet  during  loading;  do  not  know  the  weather 
during  voyage. 

17.  Exposed  to  weather  in  transit  from  Swansea. 

18.  Hot  decks,  &c.,  for  sometime  before  the  fire. 
20.  Most  probably  not. 

24.  It  has  generally  been  attributed  to  the  coal  having 
been  shipped  wet,  no  other  cause  has  we  believe  been 
suggested. 


mean  time  attached  large  canvas  hoses  to  the  main  pumps, 
and  kept  them  going  down  the  main  hatch ;  when  the 
water  in  the  hold  had  reached  8  feet  found  steam  issuing 
up  the  hatchways,  plugged  the  holes  up  that  were  made 
for  scuttling,  'rhe  heat  gradually  decreased  when  we  dug 
down  the  cargo  in  main  hatch  and  found  the  fire  was 
entirely  extinguished,  it  having  originated  about  the  foot 
of  the  ventilation  shaft,  having  burnt  it ;  also  a  part  of  the 
main  beam.  At  times  during  the  rest  of  the  voyage,  when 
we  found  the  temperature  of  the  hold  increasing,  we  ponred 
large  Quantities  of  water  over  the  coals  which  seemed  to 
cool  them  down ;  arrived  safely  in  Bombay,  in  October 
1861.  '*  Hannah  Law  "  and  "  Glenlyon  "  in  each  case 
when  called  on  survey  I  advised  the  immediate  flooding  of 
the  hold  which  was  in  each  case  successful. 

13.  "  Admiral  Lyons,"  7  weeks ;  "  Glenlyon,"  22  weeks ; 
"  Hannah  Law,"  6  months ;  "  Glenlyon,"  6  months. 

14.  I  do  not  know  exactly,  but  I  think  about  two  davs. 

15.  ''Admiral  Lyons"  from  a  short  fidl  about  12  feet. 
"Glenlyon"  tips  feU  from  15  to  25  feet.  "Glenlyon" 
ditto.    "  Hannah  Law,"  I  think  tips,  but  not  certain. 

16.  "Admiral  Lyons,"  wet.  Voyage  mostly  fine; 
"Glenlyon,"  fine  loading;  fine  during  voyage;  but  much 
calm  weather. 

17.  "Admiral  Lyons,"  damp;  steamed  a  little  during 
voyage ;  "  Glenlyon,"  dry  when  shipped ;  same  during 
voyage ;  but  I  noticed  much  pyrites  among  the  coal. 

18.  "Admiral  Lyons,"  noticed  a  little  smoke  coming 
up  the  ventilators  a  few  hours  only  before  the  fire ;  but 
rapidly  increased.  "  Glenlyon,"  noticed  an  increase  in 
the  temperature  of  the  hold  for  several  days  before  the 
fire. 

19.  "Admiral  Lyons,"  no;  "  Glenlyon,"  every  day  at 
noon. 

20.  Not  quite;  a  free  passage  was  left  between  the  coals 
and  deck  fore  and  aft  in  each  vessel. 

21 .  "  Admiral  Lyons,"  fore  and  aft  hatches  were  kept 
off  always  during  fine  weather,  but  not  the  main  hatch,  as 
the  long  boat  was  stowed  on  the  top  of  it.  "  Glenlyon," 
the  hatches  were  all  kept  off  during  fine  weather  about 
two  thirds  of  the  passage ;  in  each  no  water  got  down, 

23.  In  each  case  a  good  fire  engine,  plenty  of  hose,  and 
two  other  pumps. 


"ADMIRAL  LYONS,"  "GLENLYON," 
"HANNAH  LAW." 

From  Captain  F.  G.  Fry,  Liverpool. 

1.  "Admiral  Lyons,"  7  Al;  about  five  years  old,  sail- 
ing ship ;  I  was  mate  in  this  ship ;  "  Glenlyon  "  under  my 
command ;  "  Hannah  Law,"  I  was  on  survey.  "  Glenlyon," 
ditto. 

2.  " Admiral  Lyons,"  Sunderland,  June  IS6I.  "Glen- 
lyon,"  Birkenhead,  1865.    "Hannah  Law,"  Birkenhead, 

1868.  "  Glenlyon,"  Birkenhead,  1868. 

3.  All.    Bombay. 

4.  "Admiral  Lyons,"  July  1861,  about  5°  S.  25*  W. 
"  Glenlyon,"  January  1866,  Aden.  "  Hannah  Law," 
January  1869,  Bombay  Harbour.     "Glenlyon"  January 

1869,  Bombay  Harbour. 

5.  All  of  pme  woods. 

6.  None  of  them  to  any  extent. 

7.  "  Admiral  .Lyons,"  1 133.    "  Glenlyon,"  1440. 

8.  "Admiral  Lyons,"  about  1,000  tons  coal,  400  tons 
coke ;  "  Glenlyon,"  2,050  tons,  all  coal. 

9.  "  Admiral  Lyons,"  I  believe  Howard's,  West  Hartley 
double  screened ;  "  Glenlyon,"  Westminster,  Brymbo  double 
screened :  "  Hannah  Law,"  I  do  not  know  the  colliery 
but  shipped  from  Birkenhead. 

10.  "  Admiral  Lyons,"  do  not  remember ;  "  Glenlyon," 
Messrs.  Battersly. 

11.  '*  Admiral  Lyons,"  two  shafts,  one  each  side,  4  feet 
from  the  bottom  of  the  ship  connected  with  shsits  up 
each  hatch ;  "  Glenlyon,"  planks  on  the  beams  4  inches 
apart,  ventilation  along  each  side  of  the  keelson  connected 
with  a  shaft  up  each  hatch. 

12.  "  Admiral  Lyons  "  right  under  the  main  hatch 
about  5  feet  from  the  keelson  and  close  to  the  ventilator. 
"  Glenlyon,"  right  under  the  fore  hatch,  about  5  feet  from 
the  keelson  and  close  to  the  ventilator. 

When  smoke  was  first  seen  iss'uing  from  the  hold  we 
endeavoured  to  find  the  locality  of  the  fire,  finding  that  the 
temperature  in  the  main  hold  was  the  greatest,  commenced 
pouring  water  down  by  means  of  buckets  and  fire  engine, 
but  finding  the  heat  and  smoke  increasing  rapidly,  held  a 
council,  and  decided  upon  scuttling  the  ship  and  admit 
anfficiefit  water  to  reach  the  fire  if  possible ;  did  so ;  in  the 


"USK." 
From  Messrs.  T.  Betnon  &  Co.,  Newport  (Moil). 

1.  Barque  "  Usk,"  lost  1861;  built  at  Newport  Mon., 
age  9  years ;  sailing  vessel,  338  tons  register. 

2.  Swansea,  in  1861. 

3.  Valparaiso  and  a  port. 

4.  About  200  miles  south  of  Valparaiso. 

5.  Wood. 

6.  No,  she  did  not  make  water. 

7.  338. 

8.  About  450  tons  of  coal. 

9.  Smelting  coal  which  was  not  screened. 

10.  I  think  it  was  Messrs.  Henry  Bath  and  Sons, 
Swansea. 

11.  In  the  usual  manner,  with  wooden  shafts  from  each 
hatchway. 

12.  It  was  supposed  imder  the  fore  hatchway. 

13.  About  100  days. 

14.  I  think  it  was  shipped  almost  directly  it  came  from 
the  pit. 

15.  The  ship  was  loaded  from  waggons  tipped  into  a  shuts 
and  allowed  to  run  from  thence  into  the  ship's  hold. 

16.  The  weather  was  raining  during  the  loading  of  the 
vessel. 

17.  The  coal  appeared  to  be  damp  when  shipped. 

18.  Only  a  few  hours  previously  a  great  heat  was  felt  in 
the  forecastle,  and  on  the  fore-hatches  being  taken  off  the 
flames  burst  up  as  high  as  the  tops,  and  the  ship  was 
immediately  abandoned. 

19.  I  do  not  think  it  was. 

20.  The  main  hold  was  completely  filled  up  to  the 
hatches,  but  the  after  and  fore  holds  were  not. 

21.  I  cannot  tell. 

22.  There  was  no  time  to  take  any  measures. 

23.  None. 

24.  To  the  cargo  being  shipped  in  a  damp  state,  princi- 
paUy. 
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« JOANNA/'      "  WANDERER,'*     « ANNIE 
LAURIE,"  "MAY  QUEEN,"  "PALMYRA." 

From  Mr.  William  Thompson,  Uphall. 


1.  1  "Joanna". 

2  "Wanderer." 

3  "  Annie  Laurie.'* 

4  "May  Queen." 
6  "  Palmyra." 


No  class.  Sailing. 

Do.  Do. 

Do.  Do. 

A  1  Do. 

Al  Do. 


Nos.  1,  2,  3.    August  1864.    Leith. 
„    4.    September,  1874.    Newcastle. 
„    5.    June,  1874.    liverpool. 

3.  Nos.  1,  2,  3.     Quebec. 

,,    4.    Rangoon. 
„    5.    Madras. 

4.  Nos.  1,  2,  3.    October  1864.    St.  Lawrence. 

„    4.    February  1876.    Off  Madras. 

„    6.    October  18/4.      Do.  But  Extinguished. 

5.  All  timber. 

6.  No. 

7.  No.  J,  555  tons.  No.  2,  639  tons.  No.  3,  645  tons. 
No.  4,  1,054  tons.    No.  5,  888  tons. 

8.  No.  1,  442  tons.  No.  2,  Account  lost  but  under  600 
tons.  No.  3,  434  tons.  No.  4,  1,340  tons.  No.  6, 1,206 
tons. 

9.  Nos.  1,  2,  3.    Duke  of  Buccleuch.    Unscreened. 

„    4.     Cowpen  Hartley.    Screened. 
„    5.     Lancashire  Do. 

10.  Nob.  1,  2,  3,  4.     On  ship's  account. 

„    6.    Madras  Railway  Company. 

11.  Nos.  1,  2,  3.    Not  ventilated. 

„    4  and  5.    With  wood  up  and  down  each  hatch. 

12.  Unknown. 

13.  Nos.  1,  2,  3.    About  two  months. 

„    4  and  6.    About  four  months. 

14.  Nos.  1,  2,  3.  I  believe  had  been  stacked  at  the  pit 
head  for  «ome  time. 

Nos.  4  and  5  fresh  drawn. 

15.  All  from  waggon  by  steam  crane. 
About  20  feet. 

16.  Unknown. 

17.  Unknown. 

18.  By  smoke  and  strong  smell  of  gas. 

19.  No. 

20.  In  none  of  them. 

21.  Orders  given  to  masters  to  open  hatches  only  in  fine 
weather,  and  believe  this  was  attended  to. 

22.  Unknown. 

24.  In  cases  Nos.  1,  2,  3,  the  quality  of  the  coal,  they 
were  all  shipped  at  the  same  tune.  We  had  carried  them 
for  two  or  three  years  previously  quite  safely.  We  have 
never  shipped  any  of  them  since. 

Nos.  4  and  6  we  cannot  explain. 

Captain  William  Riddock,  of  London,  also  sent  an 
encloBure  relative  to  these  cases. 


"LOCHIEL." 

From  Captain  Newton. 

1.  "Lochiel,"of  Dundee.    Sailing.    About  nine  years 
old. 

2.  Off  Tayport,  17th  September  1864. 

3.  Calcutta. 

4.  4th  January  1866.     Bay  of  Bengali 
6.  Wood. 

6.  Tight. 

7.  1,601  tons. 

8.  1,500  tons. 

9.  Townhill  colliery. 

11.  Partiall)r  ventilated ;  wood. 

12.  Amidships ;  main  hatchway. 

13.  3i  months. 

15.  Loaded  by  tubs  from  lighters. 

16.  Very  bad  while  loading ;  coals  thoroughly  wet  with 
sea  and  rain.    Moderate  during  voyage. 

17.  Very  wet. 

18.  Only  24  hours  before.    Smoke. 

19.  No. 

20.  No. 

21.  Off  every  day  except  a  few  days  before  the  explosion 
when  crossing  Eouator. 

22.  Battened  down  hatches  and  made  for  Galle ;  escaped 
in  the  boats. 

23.  Ship's  pumps. 

24.  Wetness  of  the  coal. 


«  HER  ROYAL  HIGHNESS.*' 
From  Messrs.  Charles  Hill  and  Sons,  Bristol. 

1.  "  Her  Royal  Highness."    A 1  eight  years.  New  ship 

2.  November  1866 ;  reshipped  January  1866.  Cardiff. 

3.  Valparaiso. 

4.  April  5th,  1866.  Latitude  39°  S.,  longitude  54°  W. 
Cargo  foimd  to  be  in  a  heated  state ;  bore  up  for  Monte 
Video. 

6.  Wood. 

6.  Made  some  water  during  bad  weather. 

7.  Gross  about  1,280 ;  net  register  1,244  tons. 

8.  1,804  tons. 

9.  •*  Rhonda,"  No.  3,  through  and  through. 

10.  Henry  Bath  and  Sons. 

11.  Ventilated  as  described  in  sheet  No.  1. 

12.  The  captain,  on  examining  the  cargo,  found  it  very 
much  heated  under  the  main  hatch,  and  smoke  or  steam 
issuing  from  it ;  he  forced  bars  of  iron  into  it  as  fur  as 
possible,  and  on  withdrawing  them  they  were  found  to  be 
very  hot ;  he  feared  combustion,  and  ran  the  ship  back  to 
Monte  Video,  which  was  reached  in  a  few  days,  and  where 
he  sold  the  coals,  as  the  expense  of  landing  and  reshipping 
would  have  been  heavy. 

.    13.  Three  months. 

14.  No  means  of  knowing. 

15.  Loaded  in  first  place  from  tips,  and  on  reshipping 
from  barrows  wheeled  over  the  hatoh  with  a  fall  of  about 
24  feet  at  commencement. 

16.  The  coals  were  exposed  to  rain  after  being  discharged ; 
some  heavy  gales  were  experienced  during  the  passage. 

17.  See  above. 

18.  Answered. 

19.  Temperature  frequently  taken,  and  by  that  means 
the  tendency  to  combustion  was  discovered. 

20.  The  carffo  was  pretty  close  up  in  main  hatch  at 
starting,  but  the  hold  was  not  full. 

21.  The  hatches  were  taken  off  in  fine  weather,  but  no 
water  got  down. 

22.  Answered. 

23.  Answered. 

24.  This  was  a  new  ship  and  as  she  was  very  flat  in  the 
floor  we  placed  the  platform  as  high  as  we  thought  she 
would  bear  it  lu  make  her  "  sea  kindly,"  but  we  put  it  too 
high,  and  in  getting  down  channel  she  would  not  stand 
up  to  her  canvas,  and  had  to  be  put  back ;  we  discharged  a 
large  portion  of  the  coals  and  took  up  the  pl|ktform  for  a 
length  of  50  or  60  feet,  and  let  the  coals  run  down  on  to 
the  skin  and  then  reshipped  the  portion  that  had  been 
landed ;  I  attribute  the  accident  to  the  coals  having  got 
damp  before  reshipping,  and  the  platform  having  been 
removed  from  the  bottom  of  the  ship  so  that  there  was  no 
air  or  ventilation  under  the  midship  portion  of  the  cargo. 


"ROYAL  FAMILY." 

From  Captain  William  Buchanan. 

1.  **  Royal  Family,"  saUing  vessel,  run  %:v^  years  without 
being  classed,  and  was  then  classed  five  years.  Was  about 
six  years  old  at  time  referred  to.  * 

2.  Birkenhead,  February  1868. 

3.  Aden. 

4.  Latitude  35°  S.,  longitude  5°  W.,  72  days  out  from 
Liverpool. 

6.  Wood. 

6.  Tight  but  had  encountered  very  severe  weather. 

7.  Net  tonnage  register  1,750. 

8.  About  2,500  tons. 

9.  Welsh  steam,  shipped  at  Birkenhead,  single  screened. 

10.  P.  and  O.  Steamship  Co. 

11.  Platform,  open  ended  with  jelise  ventilator  in  nuiin 
hatch  of  wood,  (this  ventilator  which  was  all  broken  below 
I  considered  as  the  cause  of  heating.) 

12.  About  14  feet  from  deck  in  main  hatch. 

13.  About  80  days. 

14.  Unknown. 

15.  Wheeled  on  board. 

16.  Rainy  weather  in  loading  variable. 

17*  Damp  when  put  on  board,  ship  tight  during  voyage. 

18.  Hatches  taken  off  every  opportunily. 

19.  Once  a  week  driving  down  iron  rods  in  each  hatch- 
way. 
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20.  Main  hatch,  yes.    Ends,  no. 

21.  Water  got  into  the  hold  only  through  ventilator  in 
main  hatchway. 

22.  Found  that  after  leaving  iron  rods  in  hatches  four 
hours  drew  them  up  when  they  were  so  hot  that  they  singed 
the  hands.  At  once  dug  down  to  a  depth  of  14  feet  and 
allowed  the  air  to  get  at  the  heated  coal. 

23.  Head  and  portable  force  pumps  with  hose. 

24.  Ventilator  in  main  hatch  being  broken  below  (when 
loading)  while  end  above  remainra.  open,  allowing  any 
water  which  might  And  an  entraiice  to  spread  (or  lodge) 
in  the  coals. 


**  PERSIA." 
From  Mr.  J.  H.  Watt,  Glasgow. 

1.  "Persia."    Sailing  ship,  1,290  tons.    Built  at  Que- 
bec, 1864.    Seven  years  A  1. 

2.  Sailed  from  Greenock,  Ist  September  1868. 

3.  Bombay. 

4.  Off  Cape  of  Good  Hope,  31st  October  1868. 
6.  Wood. 

6.  None. 

7.  Net  register  1,290  tons ;  gross  1,331  tons. 

8.  1,830  tons  coal. 

9.  Wishaw  coals.    Lanarkshire.    Single  screened. 
U.  Ventilated  with  wood  fore  and  aft. 

12.  Under  the  poop. 

13.  About  60  days. 

14.  Brought  direct  fifom  the  pits  to  the  ship. 

16.  Loaded  with  six  tons  waggon,  put  on  board  by 
engine  power,  and  might  fell  about  12  feet. 

16.  lather  was  showery. 

17.  Cold  was  dry. 

18.  Heat  was  experienced  in  the  poop,  then  in  a  few  days 
smoke  was  seen,  which  increased,  until  decks  were  burning  $ 
this  was  followed  by  a  violent  explosion,  the  ship  was 
wrapped  in  flame  and  then  abandoned. 

19.  Not  that  I  am  aware  of. 

20.  No. 

21.  I  have  no  knowledge.  Ship  was  tight  and  no  water 
came  on  board. 

22  Hatches  were  secured  to  cut  off  air,  but  the  final  des- 
truction was  very  rapid. 

23.  Hand  engine  with  long  hose. 

24.  I  cannot  give  any  reason. 


<*  JANET  COWAN." 
From  Mr.  James  Cuthbert,  Greenock. 

1.  "Janet  Cowan,"  A,  three  years  sailing. 

2.  August  1869,  Greenock. 

3.  Bombay. 

4.  1st.  November  7th,  latitude  34°  62^  S.,  longitude 
69°  53'  E.;  2nd.  November  2l8t,  latitude  29°  26'  S., 
longitude  69°  6'  E. ;  3rd.  December  1 1th,  latitude  12°  58'  N., 
longitude  70°  16'  £. 

6.  Iron. 

6.  She  made  no  water. 

7. 1,277  1^. 

8.  1,756. 

9.  Cannot  say. 

10.  J.  and  R.  Young,  Buchanan  Street,  Glasgow 
charterers. 

11.  Three  ventilators,  one  in  main  hatchway,  one  in 
quarter  hatch,  one  in  ventilator  on  top  of  house  on  deck, 
of  9-inch  deals,  with  2i-inch  space. 

12.  In  the  hatchways. 

13.  From  August  till  above  dates. 

14.  Cannot  say. 

15.  From  Crane  by  waggon,  about  25  feet  at^the  com- 
mencement, or  about  three  feet  from  hatch  coomings. 

16.  Wet  for  the  first  300  tons  or  so,  dry  for  remainder; 
fine  till  within  a  week  of  the  fire. 

17.  Seemed  to  be  dry. 

18.  November  7th,  1869,  ktitude  at  noon,  34^  52'  S., 
longitude  59°  53'  £.  Moderate  breeze  from  S.W.  at  4  a.m. 
Saw  smoke  coming  up  the  quarter  hatch,  went  below  and 
found  the  hole  full  of  smoke ;  took  off  the  main  hatches 
and  saw  the  yellow  smoke  issuing  up  from  among  the 
coals ;  commenced  to  get  the  coals  on  deck,  when  up  to  the 


rail  both  sides  put  them  overboard  by  11  h.m.,  was  at  the 
'tween  deck  beams ;  the  coals  were  very  hot,  the  smoke 
yellow  and  stifling;  got  on  the  force  pump  and  played 
water  on  the  coals  in  the  hatchway,  and  kept  taking  them 
up  at  the  same  time;  1  pjn.  opened  three  of  the  side  ports 
and  let  the  water  in  as  the  ship  rolled;  supposed  the  fire  to 
be  at  the  bottom.  4  p.m.,  closed  them  at  6.30  p.m.,  no 
smoke  to  be  seen ;  kept  the  pump  at  work  till  7  P-m. ;  2  feet 
5  inches  of  water  in  the  pump  well ;  put  on  all  batches  and 
stopped  all  ventilation,  also  main  mast-head ;  covered  it  as 
the  smoke  was  coming  up  it  like  a  funnel  during  the  day, 
but  none  at  the  foremast. 

November  8th,  kt.  32°  20'  S.,  long.  61*>  50'  E.,  wind 
westerly,  moderate  breeze  and  cloudy  weather,  heavy  swell 
from  the  westward ;  at  daybreak  took  off  the  hatches,  a 
great  quantity  of  steam  m  it  and  very  hot,  the  ogaIs 
smoking ;  put  on  the  force-pump,  put  planks  against  the 
stanchions  to  keep  the  coats  firom  fidhng  from  between 
deck,  got  more  coals  up.  2  p.m.  Got  to  the  coals  that  were 
on  fire,  which  had  been  watered  out.  5  p.m.  No  smoke  or 
steam,  kept  the  pump  going  till  7  p-m. ;  cloudy  and  gloomy 
looking  to  the  westward ;  put  the  coals  that  were  on  deck 
overboard.  8  p.m.  Commence  pumping  the  ship  out,  kept 
off  all  hatches,  and  open  all  ventilators. 

November  9th,  lat.  31°  2'  S.,  long.  62°  31'  R,  wind 
N.N.W.,  light  breeze  and  cloudy,  no  smoke  to  be  seen  in 
the  hole ;  aug  down  in  the  coals  9  feet  from  the  'tween- 
decks,  the  cosJs  were  hot,  but  no  appearance  of  fire. 

November  lOtb,  kt.  29°  26'  S.,  long.  66°  58'  E.  No  fire 
or  smoke  to  be  seen  in  the  hole ;  dug  down  into  the  coals, 
all  felt  cool,  put  in  another  ventilator  in  the  after  part  of 
the  hatch,  no  appearance  of  smoke  or  steam  until  the  21st. 

November  21st,  lat.  8°  32'  S.,  long.  69°  5'  E.  Li^ht 
variable  winds  and  calms ;  2  a.m.  smoke  was  seen  conung 
up  the  quarter  hatch  ventilator;  commence  to  get  the 
coals  up,  put  them  in  the  main  hatch  and  on  deck ;  5  a.m., 
down  as  far  as  between  decks,  coals  hot,  smoke  suffocating, 
which  caused  some  of  the  crew  and  myself  to  vomit,  and 
made  them  unable  to  proceed  with  work  for  a  time ;  was 
then  only  able  to  fill  three  beef  casks  and  be  relieved  by 
others,  the  force  pump  at  work,  taking  the  coals  up  at  the 
same  time ;  by  noon  down  7  feet  below 'tweendecks,  no 
smoke  to  be  seen ;  kept  all  hatches  and  ventilators  open. 

November  22nd,  \&t  T  13'  S.,  long.  69°  E.  Light 
variable  winds,  no  smoke,  coals  hot,  got  some  more  on 
deck ;  dug  down  10  feet  from  between  decks,  saw  steam 
but  no  smoke,  put  another  ventilator  in  the  fore  part  of  the 
hatichwav 

November  23rd,  lat.  6°  32'  S.,  long.  ^'dP  07'  E.  Light 
breeze  from  the  westward,  took  some  more  on  deck  as  they 
felt  hot,  kept  the  pump  at  work  for  about  an  hour  when  all 
felt  cool. 

December  11th,  lat.  12°  58'  N.,  long  70°  16'  E.  Fine 
weather  7  a.m. ;  smoke  was  seen  coming  up  the  forehatch ; 
trimmed  the  coals  in  between  decks  aft,  got  them  up  from 
lower  hold  and  put  them  in  between  decks ;  by  noon  got  to 
the  coals  that  was  burning  kept  the  force  pump  at  work 
for  about  an  hour  when  all  felt  cool. 

December  12th.    No  appearance  of  fire. 

19.  Not  until  after  the  first  fire,  but  was  tried  after  by 
thermometers. 

20.  In  the  main  it  was,  but  could  crawl  fore  and  aft  the 
ship  in  the  wings. 

21.  Always  open  only  in  bad  or  wet  weather.  No  water 
got  down. 

22.  Perseverance  to  get  to  the  place  that  was  on  fire, 
and  would  do  the  same  again  if  ever  it  was  my  lot  to  be  in 
the  same  predicament,  but  will  be  glad  to  hear  of  some 
improvement. 

23.  Force  pump  with  hose. 

24.  To  the  dust  left  in  the  wake  of  the  hatches  and  a 
current  of  air  could  not  get  through  amongst  them.  I 
would  propose  to  have  large  ventilators  that  a  man  could 
pret  down  and  clear  the  dust  or  small  coal  with  a  rod  of 
iron  and  take  the  dust  and  coal  out  of  it  to  the  bottom  of 
the  ship,  also  a  small  ventilator  fore  and  aft  in  the  body  of 
the  coals  to  be  led  to  the  main  ones. 


Mr.  WiLLiAii  Buchanan,  of  Greenock,  also  sent  an 
enclosure  relative  to  this  case,  and  states  in  reply 
to  questions  No. 

9.  Splint  coal  from  Messrs.  Scott  and  Gilmours'  Collieries 
Wishaw  district,  screened  at  pit  but  don't  know  whether 
double  or  single. 

24.  Some  mineral  defect  in  the  coal  as  many  vessels 
loaded  from  same  pits  took  fire., 
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From  Cftptain  Gbobqb  STMOlfs,  Swansea. 

1.  "  Serena/'  16  Al ;  three  yean  sailing. 

2.  Swansea,  October  1869. 

3.  Valparaiso,  but  put  into  Rio  de  Janeiro. 

4.  Indication  of  fire  off  Madeira.  Put  into  Rio 
December  5.  Ck)ndemned  and  sold  the  cargo.  A  crew 
kept  employed  throwing  water  on  it  for  the  purpose  of 
workinfjT  it  out. 

5.  Wood  and  iron. 

6.  No. 

7.  493  tons. 

8.  About  720. 

11.  Yes,  as  previously  mentioned ;  yellow  pine  planks. 

12.  An  intense  heat  all  over  the  hold,  and  stunk  of 
sulphur.  Am  certain,  another  week  and  it  would  have  been 
all  fire. 

13.  From  October  20  to  December  6. 

14.  Cant  say. 

15.  From  wagons,  40  feet  fall. 

16.  Very  fine. 

1 7*  Dry  throughout. 

18.  Actual  fire  did  not  break  out ;  a  few  days  more  was 
only  required.  Indication,  top  of  cargo  quite  green, 
similar  to  metals  calcined,  and  smell  exactly  same  (suffo- 
cating); had  to  live  on  deck  for  some  days  previous  to 
entenng  Rio. — Much  slate  in  this  coal ;  when  discharging  it 
came  out  white  with  heat,  and  smelt  strong  of  sulphur.  I 
think  this  slate  in  cargoes  highly  dangerous. 

19.  Frequently  with  them. 

20.  No.    Could  walk  and  crawl  over  it. 

21.  Hatches  daily  open.  Water  was  thrown  down,  the 
day  I  bore  up  for  Rio,  for  the  purpose  to  cool  it. 

22.  Turning  it  over  and  over,  and  ultimately  jettisoned  a 
portion. 

23.  None.    Pump. 

24.  Veins  of  sulpnur  in  more  or  less  of  the  coal,  and  slate 
as  above.  A  ooal  owner  once  told  me  there  are  veins  in 
mines  or  pits  that  should  not  be  mixed  with  ooal  for  long 
voyages ;  but  the  colliers  will  do  it  if  not  watched.  No 
doubt  there  is  something  in  this.  Memo. — Last  February  I 
was  at  F.  Isles— (went  out  about  the  "Alpha "),— and  in 
Stanley  there  were  five  ships  with  different  kind  of  coals  on 
board.  All  put  in  with  ooals  on  fire.  Cargoes  ventilated 
in  the  usual  way.  Two  of  my  voyages  exceeded  four 
months.  A  full  cargo  of  coals,  and  not  ventilated,  turned 
out  oool  and  in  good  order.  Consequently  I  think  it's  a 
spontaneous  vein  in  and  about  some  pits  that  will  ignite 
when  in  a  heap  of  some  tons,  whether  ventilated  or  any 
other  precaution  used.  (I  allude  to  the  Swansea  copper 
ore  fitted  ships  in  ventilation,  which  is  evidently  the  best 
plan.) 

«  GLARAMAKA." 
From  Messrs.  John  Brymsiek  &  Co.^  Greenock. 

1.  "  Glaramara/*  about  13  years  A  1,  sailing. 

2.  Greenock,  May,  1870. 

3.  Matanzas. 

4.  Off  Cuban  Coast,  July  1870. 
6.  Wood. 

6.  Tight  ship. 

7.  476^^,and449t\fe. 

8.  660  tons. 

9.  Wishaw  Main  coal. 

10.  John  Brymner  &  Co. 

11.  Partially  with  wood. 

12.  Apparently  in  forehold. 

13.  About  60  days. 

14.  Believed  to  be  fresh  dug. 

15.  Partly  by  hand,  partly  by  drop  of  from  8  to  10  feet. 

16.  Fine  weather  during  loading,  apparently  the  same 
daring  voyage. 

17.  Dry. 

18.  Slight  smoke  shown  for  two  days  before  fire  broke 
out. 

19.  Cannot  tell. 

20.  No. 

21.  Have  no  information. 

22.  Water  poured  down  the  hatches. 

23.  None. 

24.  Captain  could  not  suggest  any  reason ;  informed  ns 
he  had  taken  every  precaution ;  except  day  after  fire  was 
seen  when  there  was  a  violent  squall,  with  rain,  &c. 

*  A  snbsequent  caae  of  combustion  appears  to  have  occurred  in  this 
vessel  in  1S70  under  very  similar  circumfllanoes. 


.  '«VANDA." 

From  Messrs.  Stoddabt  Brothers,  Liverpool. 

1.  "Vanda,"  Al  at  Lloyd's;  age  five  years.  Sailing 
ship. 

2.  Shields;  River  Tyne,  May  1870. 

3.  Calcutta. 

4.  Near  Cape  of  Good  Hope.  Was  abandoned  on  fire 
28th  July  1870. 

5.  Wood. 

6.  None. 

7.  1,081  under  deck.    1,141  gross. 

8.  930  tons ;  remainder  of  cargo  was  560  tons  coke,  and 
11  tons  bricks. 

9.  Do  not  know. 

10.  Alfred  Turner,  esquire,  Liverpool. 

11.  Do  not  think  there  was  any  special  arrangement  for 
ventilation.  Captain  instructed  to  keep  hatches  off  when 
opportunity  offered, 

12.  Cannot  say. 

13.  A  little  over  two  months. 

14.  Do  not  know;  perhaps  12  to  18  hours. 

15.  Loaded  from  waggons  by  spouts ;  cannot  say  the 
height. 

16.  Do  not  know. 
17*  Do  not  know. 

18.  Cannot  give  particulars.  Captain  at  sea;  letters 
put  away. 

19.  Cannot  say. 

20.  Coal  and  bricks  in  lower  hold  and  coke  in  'tween 
decks. 

21.  Cannot  say. 

22.  Cannot  say. 

23.  Fire  engine. 

24.  Cannot  name  any  particular  cause. 


"MALABAR.** 
From  Captain  J.  Galloway. 

1.  "  Malabar,"  A 1,  two  years  ;  sailing. 

2.  June  18/0,  London. 

3.  Batavia,  Java. 

4.  July  25th,  1870;  29°  S.  Utitude;  30°  W.  longitude. 

5.  Iron  frame  and  iron-plated. 

6.  Quite  tight. 

7.  1,200  register. 

8.  1,274  tons  14  cwt. 

9.  Langley  Mill. 

10.  On  ship's  account. 

11.  Yes;  tiorizontallv  on  each  side  of  keelson,  and 
perpendicularly  at  each  hatchway. 

12.  Main  hatch. 

13.  Thirty-six  days. 

15.  By  hand-basket  from  coal  barges. 

16.  Dry  weather  and  fine  weather  till  discovering  fire. 

17.  A  portion  taken  in  wet  from  leaking  in  barges,  but 
no  water  afterwards  got  near  them. 

18.  No  indication  until  the  smoke  was  discovered. 

19.  Not  taken. 

20.  No,  only  two  thirds  cargo  on  board. 

21.  Hatches  constantly  open,  and  no  water  got  down. 

22.  When  we  observed  smoke  threw  about  50  tons 
overboard,  and  worked  force  pumps  for  two  days  until 
compelled  to  close  hatches. 

23.  Onlv  the  two  force  pumps. 

24.  Baa  quality  of  coal  and  damp  condition. 


.  *'L'AGOUHANNA." 
From  Captain  Willlam  Kbnnedy. 

1.  "  L'Agouhanna  "  8  Al  five  years  old,  sailing. 

2.  About  10th  October  1870,  Burkenhead. 

3.  Bombay. 

4.  About  25th  January  1870,  about  500  miles  S.S.W. 
firom  Bombay. 

5.  Wood. 

6.  Ship  tight. 

7.  Net  1,103,  gross  1,130. 

8.  1,600  tons. 

9.  This  information  to  be  had  firom  Messrs.  W^H.  Ross 
&  Co.,  Liverpool. 

10.  Refer  to  Messrs.  W.  H.  Ross  &  Co. 

11.  Yes,  explained  in  clause  4  other  sheet,  wood. 

12.  About  mainmast. 

13.  About  three  and  a  half  months. 
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8PONTANBOUB  OOMBUBTION  OF  OOAX   IN   SHIPS  : 


16.  By  waggon,  coal  feU  about  20  feet  to  hatch  coomings. 

16.  Showery. 

17.  Damp  when  shipped.  i.  ,  j    v    * 

18.  Yea,  by  quantity  of  steam  nsmg  from  hold  about 
three  days  before  fire  occurred. 

19.  Once  a  week  by  thermometer;  found  very  little 
difference  in  temperature  till  fire  appeared. 

20.  No. 

21.  Hatches  open  at  all  convenient  seasons,  no  water 

ever  got  down. 

22.  Applied  force  pumps. 

23.  Force  pumps.  ,    ,   ,j 

24.  To  the  height  coals  fell  mto  the  hold. 

«  CEREAL." 
Prom  Messrs.  Hiots  Brothers,  Maryport. 

1.  "  Cereal."    Al.     13  years  old.    SaUing  ship. 

2.  August  7th,  1872,  Swansea. 

3.  Santos. 

4.  September  28th,  1872.    4-30  S.  27-30  W. 

5.  Wood. 

6.  Made  no  water. 

7.  299  gross.    No  nett. 
8   488. 

9.  Half,  Merthyr  Dare  Colliery,  and  the  other  half, 
Gravesend  and  Gellia  Cadorton  Collieries.  Double 
screened.     Cannot  tell  which  seams. 

10.  J.  S.  de  VasconceUos  &  Co.,  London  and  Liverpool. 

11.  Not  ventilated. 

12.  In  the  centre. 

13.  -60  days. 

14.  Fresh  wrought.  ,«,..,   x    *.i. 
16.  Loaded  from  spout,  the  outer  end  of  which  to  the 

hatchway  was  about  five  feet. 

16.  Rained  all  the  time  of  loading.  Fine  weather  until 
she  took  fire. 

17.  Wet. 

is!  Felt  heat  about  week  before  fire  broke  out.  No 
smoke  until  the  day  before  iiames  broke  out. 

19.  No. 

20.  Not  nearly  so ;  three  feet  from  main  hatch,  five  feet 
from  fore  and  after  hatches,  and  both  ends  of  the  ship 

empty.  ,  ^  , 

21.  Open  all  the  time  and  no  water  ever  got  down: 

22.  Captain  never  expected  ship  was  on  fire  until  day 
before  flames  broke  out.  Time  occupied  in  preparing  and 
provisioning  boats  which  was  just  accomplished  in  time 
Bore  away  from  Pernambuco  in  hopes  of  scuttling  ship 
there. 

23.  No  special  appliances.  ix      j 
24:  Probably  on  account  of  being  fresh  wrought  and 

shipped  in  a  wet  condition,  combined  with  perhaps  the 
fiery  nature  of  the  coals.    This  latter  is  only  a  surmise. 


21.  As  fur  as  I  know,  hatches  were  never  open,  as  weather 
was  bad. 

22.  The  cargo  was  carefully  watched,  and  when  it  was 
noticed  to  be  ouming,  holes  were  cut  in  the  deck,  and  the 
ship's  pumps  brought  to  beav  with  the  fire-hose  inserted, 
which  very  shortly  extinffuished  it. 

23.  Nothing  special  Deyond  the  ordinary  fire-hose 
attached  to  the  engine  pumps. 

24.  The  wetness  of  uie  coals  through  being  shipped  at  a 
time  when  heavy  rains  prevailed,  and  possibly  aggravated 
by  proximity  to  boiler  bulkhead,  which,  however,  was 
properly  sheathed. 


"  HENKY  BATH,"  "ALPHA." 

From  Captain  A.  Pbabb,  Swansea. 

1.  "Heniy  Bath"  and  ''Alpha,"  both  sailing  ships, 
Al  13  years,  "Alpha"  built  1863,  "  Henry  Bath"  1864. 

2.  "Henry  Bath,"  December  1872,  at  Swansea; ''Alpha," 
July  1874,  at  Swansea. 

3.  Chili,  West  Coast  of  South  America. 

4.  Off  Cape  Horn  in  both  cases,  about  70  days  alter 
sailing. 

6.  Wood. 

6.  Very  little. 

7.  "Henry  Bath,"  486  register,  680  gross;  "Alpha," 
390  register,  560  gross. 

8.  650  and  650. 

9.  Smelting  coal,  Mynyddy  Bach. 

10.  Henry  Bath  and  Son. 

11.  Planks  on  6ach  side  of  stanchions  from  the  keelson  to 
the  upper  deck  beams. 

12.  "Alpha,"  under  fore  hatchway;  "Henry  Bath," 
between  fore  and  main  hatchway. 

13.  About  70  days. 

14.  A  short  time. 

15.  "  Henry  Bath  "  loaded  with  boxes,  lowered  down  to 
main  hatchway  before  tipping;  "Alpha"  from  spout  or 
shoot  that  came  down  to  the  hatch. 

16.  Wet  weather  in  both  cases. 

17.  Wet  when  shipped. 

18.  Found  the  cargo  getting  heated,  threw  some  over- 
board, and  turned  over  as  much  as  possible  of  the 
remainder. 

19.  Occasionally. 

20.  Filled  up  in  the  main  hatch,  not  in  the  wake  of  fore 
and  after  ones. 

21.  Booby  hatch  aft  nearly  always  open. 

22.  As  mentioned  above,  and  in  the  "Alpha"  case 
pumped  water  into  hold  when  the  heat  increased. 

23.  Pump. 

24.  The  coal  being  small  and  wet. 


<*  BIVOUAC' 
From  Mr.  William  Laing. 

1.  "  Bivouac,"  20  years  in  Red,  in  Liverpool  book,  built 
in  1871,  steam.  ^ 

2.  Sailed  23rd  October  1872  from  Newcastle-on-Tyne. 

3.  Odessa.  .     . 

4.  Between  Gibraltar  and  Malta  beginning  of  November 
1872. 

5.  Iron. 

6.  None. 

7.  At  that  time  V^  gross  nett,  now  W/  ff^^  "«**• 

8.  1,229  tons  cargo. 

9.  Not  known. 

10.  George  Pyman  &  Co. 

11.  Yes,  with  galvanized  iron  cowled  ventilators,  two  to 
each  hold  or  compartment. 

12.  Main  hold. 

13.  About  ten  days. 

14.  Not  known. 

15.  By  a  staith  or  spout  in  the  Northumberland  Dock. 
Height  not  known. 

16.  Wet  at  time  of  loading. 

17.  Wet  when  put  on  board. 

18.  A  light  steam  was  seen  a  day  before  the  fire  broke 
out,  birt  was  supposed  to  be  caused  by  the  moisture 
evaporating. 

19.  No. 

20.  Not  known,  but  very  improbable,  she  being  a  three- 
decked  ship. 


"COUNTY  OP  NAIRN,"  -* COUNTY  OF 
.     PERTH." 

From  Messrs.  R.  &  J.  Craig. 

1.  Sailing  ships,  "County  of  Nairn,"  16  years  Al,  three 
years  old ;  **  County  of  Perth,"  new  lOOA. 

2.  "  County  of  Nairn"  finished  loading  3rd  May  1873; 
"  County  of  Perth  "  finished  loading  4th  July  1874. 

S.  "  County  of  Nairn,"  Java ;  "  County  of  Perth," 
Calcutta. 

4.  "County  of  Nairn,"  near  Sourabaja;  "County  of 
Perth,"  near  the  entrance  to  the  Hoogly. 

5.  "  County  of  Nairn,"  composite ;  "  County  of  Perth," 
iron. 

6.  Both  ships  were  perfectly  tight  and  had  not  at  any 
time  made  water. 

7.  "  County  of  Nsim,"  1,047  gross,  999  nett;  "  County 
of  Perth,"  1,696  gross,  1,626  nett 

8.  "County  of  Nairn,*'  600  tons;  "  Coiuniy  of  Perth" 
1,600  tons. 

9.  "County  of  Nairn,"  Hamilton  Coal  Company; 
"  County  of  Perth,"  Roughngg  coal ;  both  double 
screened. 

10.  "  County  of  Nairn,"  James  Finlay  &  Co. ;  "  County 
of  Perth,"  The  Queen  Steam  Ship  Company. 

11.  "  Countv  of  Nairn,"  eight  124nch  ventilators  and 
one  21-inch,  of  iron,  all  throoghmain  deck,  and  three  iron 
mast  ventilators;  "County  of  Perth,^  one  28-inch  wood 
from  main  deck  to  bottom  of  hold,  with  iron  bell-mouth, 
and  ten  12-inch  of  iron  through  main  deck,  and  three  iron 
mast  ventilators. 
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12.  '*  County  of  Nairn/'  oombuation  took  place  in  main 
hatch,  lower  hold ;  "  Gonnty  of  Perth/'  combustion  took 
place  near  the  main  hatch,  in  lower  hold. 

13.  "  County  of  Nairn,"  110  days ;  "  County  of  Perth," 
114  days. 

14.  Direct  out  oi  the  pits  in  the  case  of  both  ships. 

15.  Coals  carted  alongside  of  the  ships  and  wheeled  on 
board.  I'he  Ml  from  planks  to  bottom  of  hold  would  be 
for  "  County  of  Nairn  '*  24  feet,  and  "  CouYity  of  Perth  " 
27  feet. 

16.  Fine  dry  weather  during  both  loading  and  voyage. 

17.  Api)arentl]f  dry  when  shipned  and  during  voyage. 

18.  No  indication  of  beating  ODsorved  in  either  case,  but 
a  smeU  of  gas  was  observed  the  evening  before  the  fire 
broke  oat  in  the  ''  County  of  Perdi." 

19.  We  are  not  aware  whether  the  temperature  of  the 
hold  was  noticed  during  the  voyage. 

20.  "  County  of  Nairn,"  four-fifths  of  lower  hdd  to  a 
height  of  three  feet;  ''  County  of  Perth,"  about  four-fifths 
of  Tower  hold,  from  ceilinff  to  a  height  of  7  to  8  feet,  and 
about  one-third  of  'tween  decks  to  a  neight  of  3  feet. 

21.  "County  of  Nairn,"  hatches  off  nearly  the  whole 
voyage,  and  while  discharging  in  Batavia;  "County  of 
Perth,"  the  hatches  were  off  nearly  all  the  voyage  till  the 
evening  before  the  fire,  when  they  were  put  on  in  conse- 
quence of  heavy  rain ;  no  water  got  down. 

22.  File  bose  from  both  pumps  playing  on  the  coal. 

23.  No  other  appliances  but  the  fire  hose  and  pumps. 

24.  Cannot  atiaibute  any  cause  for  the  spontaneous 
combustion. 


**  PERSIA." 

From  Mr.  George  Duncan. 

1.  "  Persia,"  Al  9  years,  built  in  1853  (almost  rebuilt  in 
London,  1865). 

2.  Cardiff,  15th  May  1873. 

3.  Aden. 

4.  Aden,  4th  September  1873. 

5.  Wood. 

6.  None. 

7.  1,704  net,  1,806  gross. 

8.  2,067  tons. 

9.  Insoles  Merthyr  Steam  for  the  Peninsular  and  Oriental 
Company, 

10.  Insole  and  Sons. 

11.  Same  as  stated  in  the  ''  Indian  Empire's  "  case. 

12.  In  the  way  of  the  fore  hatch  near  the  bottom. 

13.  112  days. 

14.  Cannot  say. 

15.  Loaded  from  waggon  which  came  very  near  the  hatch- 
way. 

16.  Good  weather  and  favourable  voyage. 

17.  Cannot  say. 

18.  No ;  found  on  fire  when  discharging. 

19.  Na 

20.  No. 

21.  It  is  a  standing  order  for  hatches  to  be  off  during 
good  weather.    Believe  no  water  went  down. 

22.  Fire  extinguished  by  ud  of  ships' fire  engine  bose. 
Ceilinffwas  little  charred. 

23.  Fire  engine  and  head  pump. 

24.  Cannot  say. 


"PBINCE  ALFRED." 
From  Mr.  Gates,  Shoreham. 

1.  "Prince  Alfred"    (barque).     Totally   lost;   burnt 
through  combustion.     Sailing  vessel. 

2.  June  1873.    Hull. 

3.  Galle. 

4.  Indian  Ocean.    Will  obtain  date,  but  think  in  Amrast 
1873. 

6.  Wood. 

6.  No,  quite  tight. 

8.  About  600. 

9.  I  am  unable  to  ^e  Uie  name  .at  present. 

10.  I  will  find  out,  but  cannot  say  now. 

11.  I  believe  it  was  not  ventilatedl. 

12.  I  believe  the  fore  part. 

13.  I  think  between  two  and  three  months. 

14.  I  cannot  say,  but  understood  tiiey  were  shipped 
immediately, 

15.  I  cannot  say  how  great  a  hJl, 

16.  I  believe  dry  and  warm. 

17.  I  believe  dry* 


18.  Yes,  for  some  days  before. 

19.  I  cannot  say,  but  believe  not. 

20.  No. 

21.  I  am  not  able  to  say,  but  believe  water  was  thrown 
into  the  hold. 

22.  Hatches  were  battened  down,  but  fixe  burst  through 
deck. 

23.  No  other  than  buckets. 

24.  Ignition  of  timber  through  combustion. 

I  shall  be  glad  if  I  can  in  anv  way  give  information,  but 
think  the  captain  would  be  able  to  give  more  valuable 
information. 


"  CHANNEL  LIGHT." 
From  Mr.  Charles  Beades,  Lancaster. 

L  "Channel  light/'  sailings  6 years,  and  recbused  in 
August  1873  for  six  years. 

2.  HuU. 

3.  Rio. 

4.  Rio,  October  1873. 

5.  Hackmatack,  &c. 

6.  No. 

7.  653  tons. 

8.  About  750  tons. 

9.  Do  not  know  the  name  of  the  colliery. 

10.  Messrs.  Wilson  &  Sons,  57,  Great  Church  Street, 
London. 

11.  Yes,  iron  and  wood. 

12.  Hold. 

13.  From  15th  August  to  October  1873. 

14.  Short  time  only. 

15.  Tips  trunk  resting  upon  the  deck. 

16.  Fine. 

17.  Dry. 

18.  No  indication  until  after  arrival  at  Rio. 

19.  Do  not  know. 

20.  No. 

21.  Do  not  know. 

22.  Ship  moved  into  deep  water  and  steam  pumps  used. 
Ship  scuttled. 

23.  Force  pump  and  hose. 

24.  Coal  not  laying  long  enough  before  shipment  to  let 
the  gases  escape. 


"GEORGE  DOUTHWAITE." 
From  Mr.  Ralph  GuRBry  Sunderland. 

1.  ''  George  Douthwaite,"  built  in  1860  at  Blyth,  North- 
umberland,  9  years  Al,  and  continued. 

2.  12th  July  1873,  Hull. 

3.  Constantinople. 

4.  First  indications  of  combustion  6th  Septembei. 

5.  English  oak  frame,  Stettin  oak  floors,  planking  inside 
and  out,  Danzig  and  Stettin  oak,  and  American  elm  decks, 
Quebec  yellow  pine. 

6.  Ship  quite  tight. 

7.  362  nett. 

8.  626. 

9.  Reported  as  from  South  and  West  Yorkshire  pits, 
doable  screened. 

10.  Cory  Bros.,  of  Cardiff. . 

12.  Evidently  amidships  as  main  hatches  blew  off. 

13.  About  two  months. 

14.  Seven. to  10  days  out  of  pits  before  shipment. 

16.  Raining  incessantly. 

17.  Wet  decidedly. 

18.  By  stilt  and  smoke  first. 

20.  Main  hatch,  but  not  fore  and  after  hatches. 

21.  After  hatch  would  be  open  several  times  during 
voyage,  as  certain  stores  were  in  it  on  the  cargo,  lives,  &c. 
No  water  would  get  down  to  the  best  of  my  knowledge. 

22.  According  to  captain's  letter  it  seems  to  have  been 
his  intention  to  put  the  ship  where  she  could  be  scuttled^ 
and  I  fancy  was  afraid  to  take  off  main  hatches  for  fear  of 
giving  free  vent  to  fire. 

The  following  is  an  extract  from  captain's  letter : — 
*'  I  could  do  nothing  else  but  put  m  here,  she  ffot  worse 
every  day ;  all  hands  were  nearly  suffocated  with  the  smoke 
and  dreadful  stith ;  I  bore  up  on  Sunday  night  at  8  o'clock 
for  this  place,  11  o'clock  at  night  she  blew  the  hatches  off^ 
and  sent  sheets  of  flame  up  to  the  height  of  the  main  top. 
The  wind  came  down  the  oay  in  the  morning,  so  I  had  to 
beat  up  fresh  breese  that  set  her  going  fast ;  the  yellow 
smoke  came  rolling  out  like  out  of  a  steamer's  funnel ;  as 
soon  as  we  got  in  the  entrance  the  men-of-war  sent  their 


Digitized  by 


^^oogle 


92 


SPONTANEOUS  COMBUSTION  OF  COAL  IN  SHIPS: 


boats  w-ith  force  pumps  and  played  on  the  coals.  Harbour 
master  sent  a  steamer  to  tow  her  in.  Put  her  into  18  feet 
water  and  scuttled  her  directly.  The  Greek  men-of-war 
men  and  officers  stopped  on  board  all  night  to  fill  her  up. 
An  Italian  frigate,  a  Russian  gun-boat,  and  a  Greek  iron- 
clad are  here,  they  all  sent  their  assistance,  about  60 
hands  on  board  us  every  day ;  commenced  to  pump  her  out 
yesterday  afternoon;  I  shall  hold  survey  to-morrow 
morning;  cargo  will  have  to  be  discharged,  stores  and 
spare  sails  all  condemned  in  the  Lazarette ;  could  not  get 
them  up  when  we  wanted,  being  full  of  smoke.  Lloyd  s 
agent  intends  to  come  to-morrow  from  Patras.  The  acting 
consul  here  told  me  to  ask  you  to  communi<»te  with  the 
Ionian  Bank,  London,  about  the  money  required  here,  &c. 

23..  No.  .       ,..       ^ 

24.  Think  wet  state  of  cargo  when  shipped. 


««ST.  MUNGO-'', 
From  Messrs.  Gilmoub  &  Co.,  London. 

1.  Sailing  ship,  "  St.  Mungo,"  built  1865,  *A1. 

2.  Dundee,  June  1873. 

4.'  fsth^slptembir  1873,  latitude  34°  57'  South,  longi. 
tude  20P  18'  West. 

5.  Iron. 

6.  Perfectly  tight. 

7.  1,375  and  1,299  tons. 

8.  About  1,700  tons.  ,  ^    , ,  ^ 

9.  Townhill  Colliery,  steam  coal,  double  screened. 

10.  Duncan  Mitchell  &  Co. 

11.  Ship  had  9  ventih-tors,  fixtures,  besides  plank  ven- 
iilators  to  all  the  hatches. 

12.  Aft,  under  poop. 

13.  Nearly  three  months. 

14.  Taken  straight  from  the  pit  to  ship. 

15.  From  waggon,  10  to  20  feet. 

16.  Fine  dry  weather ;  very  fair  at  sea. 
17   Verv  dry. 

is!  Smoke  seen  on  the  13th  September,  and  she  was 
abandoned  14th  September. 

19.  Frequently. 

20.  There  was  a  very  large  vacant  space. 

21.  Nearly  all  the  time. 

j}2.  Battened  down  to  stop  all  draft. 

23.  Fire  engine,  &c.  ^ 

24.  Coal  coming  fresh  out  of  pit. 


"WALTER  BAINE.'' 

From  Mr.  J.  S.  Grieve. 

1   "  Walter  Baine,"  AAl,  5  years,  old  sailing  vessel. 
2.  Dundee,  8th  July  1873. 

i  27!rsfptember  1873,  39°  22^  S.,  73°  19'  E. 

5.  Iron. 

6.  Never  made  water. 

7.  898  tons  nett,  about  940  gross. 
8   1 170 

9!  Spence's  Wishaw  Ell  coal  (LarkhaUs  district),  single 

screened.  .  ,      .       ^^  1 

10.  Baine  &  Johnston,  Greenock. 

11.  Through  ventilated ;    white    pine  was    down    the 
hatches  and  connected  through  along  keelson. 

12.  Main  hatch. 

13.  81  days. 

14.  A  few  days. 

15.  From  waggon;  cannot  say  the  heignt. 

16.  Very  wet  at  time  of  loading. 

18.  Rete  to  book  by  Rundell  on  Spontaneous  Combus- 
tion on  Coal  Cargoes,  page  46.    ^       .        ^.  , 

19.  Not  that  I  am  aware  of.    Captain  not  in  my  employ 

26.  The  bulk  of  coal  was  in  the  body  of  the  ship,  but  not 
nearly  loaded.  .  ,  ^   ^,    .   ., 

21.  Cannot  tell;  believe  no  water  ever  got  into  the  hold. 

22.  See  Rundell's  book,  page  46. 

23.  ^^' 

24*  I  have  a  strong  opinion  the  wet  condition  of  the  coal 
had  a  great  deal  to  do  with  this  case,  and  I  do  not  approve 
of  ventilators.  I  sent  a  new  ship  some  months  ago  from 
Greenock,  with  1,800  tons  coal,  and  took  care  to  ship  only 
in  dry  weather;  she  arrived  all  right,  after  120  ^ys*  pw- 
sage.    Another  sister  ship  soon  after  was  loaded  with 


500  tons  coal  and  general  cargo,  for  San  Francisco,  shipped 
in  dr^  condition.  She  had  139  days'  passage ;  arrived  all 
right. 

"ISABELLA  KERR." 

From  Messrs.  John  Kebr  &  Co.,  Greenock. 

1.  "  Isabella  Kerr,*'  14  years  Al,  9  years  old,  sailing. 

2.  August,  at  Dundee. 

3.  Calcutta. 

4.  25th  September,  32°  58'  S.,  28°  28'  W. 

5.  Iron  and  wood. 

6.  Some  water  got  in  by  side  light,  to  which  cause  we 
attribute  the  fire. 

7.  1,416  tons  nett. 

8.  1,955  tons. 

9.  Ell  coal  from  Lanarkshire  pits. 

10.  Ourselves. 

11.  Yes;  wooden  ventilator  up  each  hatch  and  one  along 
keelson. 

12.  After  hatch,  fore  and  aft  in  'tween  decks. 

13.  About  seven  weeks. 

14.  Cannot  say. 

15.  From  waggon  at  Dundee  crane. 

16.  Wet  during  loading. 

18.  Captain  found  great   heat  coming  up  after-hatch 
ventilator  five  days  before  smoke  came  up. 

19.  No. 

20.  No. 

21.  Hatches  kept  open  during  fine  weather;  no  water 
got  down. 

22.  Heated  coals  were  thrown  overboard,  and  ship  ran 
for  St.  Helena. 

23.  Force  pump. 

24.  Water  getting  in  through  side  light. 


"ARRACAN." 
From  Captain  C.  S.  Caibd,  Greenock. 

1.  "  Arracan,"  sailing,  12  years,  Al,  A.M.,  11  years  old. 

2.  Cowpen  coals ;  Howden  dock,  September  10th,  18/3; 
North  Shwlds. 

3.  Bombay. 

4.  February  16th,  1874;  btitude  3°  40'  N.,  longitude 
6rE. 

5.  Oak,  Hackmatack,  and  pitch  pine,  all  copper  fastened. 

6.  Half  an  inch  per  hour. 

7.  1,010  and  1,040  tons. 

8.  1,441. 

9.  Cowpen  coals. 

10.  Joseph  Fothergill. 

11.  Six  openings  of  two  planks  from  beam  to  beam  in 
between  decks  for  the  lower  hold,  two  built  ventilators  in 
the  house  each  end  for  the  deck,  and  two  hatches,  one  each 
end. 

12.  Supposed  to  be  about  foie  rigging,  starboard  side, 
below  the  betwixt  deck. 

13.  Five  months  and  seven  days. 

14.  CanHtell. 

15.  Waggon,  27  feet  run,  26  feet  fall  (60  to  70  feet). 

16.  Fair ;  fiur  and  rain. 

17.  Dry;  dry  during  voyage. 

18.  Smell  rising  and  hot  in  the  fore  hold  on  14th  Febru- 
ary 1874 ;  battened  down.     16th ;  she  fired  two  days. 

19.  Felt  heat  forward  four  months  out. 

20.  Ship  verv  open  in  the  hold;  could  crawl  fore  and 
aft. 

21.  Half  of  the  voyage ;  no  water  known  to  go  down. 

22.  Battened  down ;  three  times  burst  open ;  drown  out 
by  water. 

23.  Two  pumps  for  deck  cleaning. 

24.  Damp  in  the  small  coal  in  the  hatchway. 


"INDLAN  EMPIRE^ 

Prom  Mr.  George  Duncan. 

1.  "  Indian  Empire,"  *A1,  built  1865,  sailing  ship. 

2.  Shields,  27th  September  1873. 

3.  Bombay,  calling  at  Gtdle. 

4.  Off  Cochin,  Uth  Januaiy  1874. 

5.  Iron. 

6.  None. 

7.  1,515  nett. 

8.  1,977. 
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9.  Howard's  Weet  Hartiqr,  best  quality,  steam*  double 
screened. 

10.  J.  R.  Uddell. 

11.  Longitudinal  shaft  on  each  side  keelson,  and  up- 
sbafts  connected  therewith  coming  up  out  of  each  hatch- 
way. 

12.  About  8  feet  aft  the  quarter  hatch,  in  lower  hold. 

13.  102  days. 

14.  Cannot  say. 

15.  Loaded  at  a  spout  in  Northumberland  dock,  Tjne ; 
ran  down  spout  about  20  feet  long. 

16.  Nothing  particular  as  to  wet  while  loading;  fine 
during  voyage. 

17.  Cannot  say ;  believed  in  ordinary  state. 

18.  Warmth  felt  in  ventilators  on  deck  three  days  pre- 
viously, and  subsequently  a  yellow  smoke  came  vap  shans. 

19.  No. 

20.  No;  a  considerable  space  in  'tween  decks  and  at  the 
ends  of  ship. 

21.  It  is  a  standing  order  for  hatches  to  be  off  during 
good  weather ;  believe  no  water  went  down. 

22.  Hatches  battened  down  till  fire  burst  out ;  then  ship 
was  beached  and  scuttled. 

23.  Fire  engine  and  head  pump. 

24.  Coals  shipped  too  soon  after  being  dug,  and  not 
sufficiently  screened. 


"MOOEESFOOT." 
From  Messrs.  W.  &  R.  Wright. 

1.  "  Mooresfoot,"  Al,  10  years,  sailing. 

2.  December  1873,  Shields. 

3.  Bombay. 

4.  10th  March  1874 ;  btituda  27"^  30'  S.,  longitude 
73°  30'  E. 

5.  Iron. 

6.  Perfectly  tight. 

7.  1,183. 

8.  1,664  tons  4  cwt. 

9.  Howard's  West  Hartley. 

10.  Livingston,  Briggs,  &  Co. 

11.  Ventikted  by  venetianed  shafts-  up  each  hatch  and 
along  each  side  of  her  large  box  keelson ;  wood. 

12.  Supposed  to  be  aft. 

13.  Three  months. 

14.  Unknown. 

15.  By  tip ;  height  of  fall  unknown. 

16.  Unknown. 

17.  Unknown. 

18.  "  Something  was  discovered  coming  up  the  fore  hatch 
"  at  times  having  the  appearance  of  smoke  and  accom- 
"  panied  by  a  strong  smell  of  gas."    As  quoted. 

19.  Unknown. 

20.  No. 

21.  The  captain  has  left  no  record. 

22.  Dug  into  the  cargo  to  find  out  the  seat  of  fire, 
battened  down  hatches,  and  closed  ventilators. 

23.  Fire  engine,  hose,  and  buckets. 

24.  Have  no  idea. 


"JOHN." 
From  Captain  John  Fbostick. 

1.  Barque  *'  John  "  sailing  vessel  Al,  age  13  years. 

2.  September  12th,  1873,  Porthcawl. 

3.  VaJparaiso. 

4.  Seventy  miles  south  from  Cape  Horn. 

5.  Wood. 

6.  No. 
7.367. 

8.  564. 

9.  Abbw  Smelting  Coal  unscreened. 

10.  Henry  Bath  &  Sons  of  Swansea. 

11.  Hold  ventilated  with  two  half-inch  boards  on  each 
side  of  stanchions  from  main  keelson  to  deck  beams. 

12.  In  after  hold. 

13.  102  days. 

14.  About  24  hours. 

15.  Waggon.  I  should  think  the  coals  had  to  fall  30  feet. 

16.  Very  wet,  fine  until  off  Cape  Horn. 

17.  In  after  hold  very  wet,  in  fbre  hold  moderate. 

18.  By  gas  and  smoke  in  forecastle  60  hours  before  the 
flames  burst  through  all. 

20.  No  quite. 

21.  Evenr  day  when  the  weather  was  fine  enough.    No 
water  got  down. 


22.  All  combustible  matter  taken  on  deck ;  all  hatches 
battened  down ;  four  feet  of  water  let  into  hold  and  ship 
put  before  the  wind  for  the  nearest  port. 

23.  None. 

.  24.  The  cargo  being  put  on  board  in  a  wet  state. 

«  ANNA." 
From  Captain  P.  F.  Van  Overklift. 

1.  ''Anna  "  of  Rotterdam  first-class  12  years  old  sailing 
ship. 

2.  Cardiff,  May  2nd,  1874. 

3.  Singapore. 

4.  Ist  July  1874.    37°  14'  lat.  S..  2P  25'  long.  E. 

5.  Wood. 

6.  None. 

7.  969  register  tons. 

8.  1,420  tons. 

9.  Insole's  Merthyr  steam  coals,  double  screened. 

10.  Hypolite  Worms,  Esq.,  Cardiff. 

11.  Yes,  with  wooden  pipes  along  the  keelson  and  verti- 
cal ones  in  each  hatchway  (3).  Two  others  from  main 
deck  to  'tween  decks.  Hatchway  kept  constantly  open 
except  during  rainy  or  bad  weather. 

12.  First  about  9  feet  down  from  surface  of  coals  in  the 
main  hatchway.  Afterwards  about  15  feet  from  the  deck 
or  three  feet  from  the  bottom. 

13.  About  60  days. 

14.  Cannot  say. 

15.  From  waggons ;  there  was  but  little  fall  for  the  coals. 

16.  Very  fine  and  dry. 

17.  Coal  appeared  dry  and  was  very  dusty. 

18.  There  was  no  fire  but  the  coal  became  gradually 
very  hot;  temperature  on  deck  65°  Farenheit, below  llCr 
Farenheit. 

19.  Yes,  twice  daily  every  time  the  temperature  was 
higher.  An  iron  bar  was  forced  down  among  the  coed,  this 
became  so  hot  as  to  blister  the  hand  when  withdrawn.. 

20.  No;  forward  and  aft  there  was  much  space,  in  the 
middle  of  the  ship  the  coal  reached  nearly  to  the  decks. 

21.  Hatches  open  nearly  aU  the  voyage,  only  closed  for 
rain  or  bad  weather,  hatchway  in  cabin  ^ways  open. 

22.  I  threw  overboard  about  300  tons  of  coal  38°  S.  lat. 
1  East  long,  twenty  days  after  (20)  in  33°  S.  long.  78°  E. 
long. ;  bad  weather  caused  the  closing  of  the  hatchways  for 

everal  days  during  the  time ;  the  coal  heated  again  but 
radually  cooled  down. 

23.  A  force  pumn  complete  with  hose  always  ready  for 
use  but  not  required. 

24.  To  the  peculiar  character  of  the  coal ;  I  have  earned 
coals  several  tons  before  but  never  met  witii  a  similar  case. 


"EUXINE." 
From  Mr.  E.  Bates. 

1.  "  Euxine,"  iron  sailing  vessel,  Al  20  years,  built  1847, 
rebuilt  by  Laird  1869. 

2.  Loaded  Newcastle,  12  June  1874. 

3.  Aden. 

4.  Abandoned  on  fire,  8th  August  1874,  about  1,500  miles 
south  of  St.  Helena. 

5.  Iron. 

6.  None. 

7.  1,594  tons. 

8.  2,06U  tons. 

9.  Howard's  West  Hartley. 

10.  Livingston,  Briggs  &  Co. 

11.  Wooden  additional  ventilation.  Iron  permanent 
ventilation. 

12.  Supposed  main-hold  under  main-hatch. 

13.  A  tew  days  over  two  months. 

14.  Unknown ;  believed  a  short  time,  waggons  coming 
direct  from  pit. 

15.  Tipped  along  a  shoot  into  the  hold. 

16.  Fine. 

17.  Unknown. 

18.  In  gale,  1st  August,  coals  had  shifted;  while  crew 
were  engaged  trinmiing,  found  great  heat  about  main 
hatch;  4th  Aug.  ship  trinuned  upright;  5th  Aug.  coals 
smelling  strong  of  gas,  and  smoke  coming  up  main  hatch. 

19.  Not  known. 

20.  No,  a  space  under  each  of  three  decks  for  ventilation, 
and  on  upper  deck  but  little  coal  stowed. 

22.  Water  pumped  into  hold  continuously  after  fire  dis- 
covered ;  50  tons  not  coals  thrown  overboard  ;  coals  after- 
wards so  hot,  hatches  battened  down ;  6th  Aug.  hatches 
blew  off;  gas  and  smoke  coming  up  ventilators. 
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SPONTANEOirS  CCfHXWNiM  09  <!OAL'tS  SHIPS: 


"OLIVER  CROMWELL,"  « CALCUTTA/' 
From  Mr.  Wm.  R.  Price,  London. 

1.  "Oliver  CromweU"  and  "Calcutta,"  both  colonial- 
built  sailing  ships,  1,112  tons  and  1,372  tons  nett  register 
respectively,  aged  respectively  eight  and  10  years,  both 
Al  at  Lloyd's. 

2.  "Ohver  Crom^veU  "  sailed  18th  June  1874.  "Cal- 
cutta" sailed  2nd  July  1874,  both  loaded  at  South  Shields. 

3.  Of  both,  Aden. 

4.  «  Oliver  Cromwell,"  6th  September  1874,  lat.  37°  S., 
long.  14°  E.  "  Calcutta,"  17th  September  1874,.  lat.  36°  S., 
long.  7°  E. 

5.  Both  ships  constructed  of  wood. 

6.  Both  vessels  were  perfectly  watertight,  and  made  no 
water. 

7.  "  Calcutta  "  (under  deck),  1,261  tons,  gross  1,372 
tons.  "  Oliver  CromweU  "  (under  deck),  1,013  tons»  gross, 
1,112  tons. 

8.  "Calcutta,"  1,802  tons,  "Oliver  Cromwell,"  1,616 
tons. 

9.  B/L  stated  coal  to  be  Howard's  West  Hartley.  Can- 
not give  any  information  as  to  the  seam  or  whether  double 
or  single  screen. 

10.  Charterers  of  ships  were  Mesrs.  Livingstone,  Briggs, 
k  Co.  on  account  of  the  Peninsular  and  Oriental  Company. 

11.  Mode  of  ventilation  described  in  clause  3.  Material 
wood. 

.  12.  Fire  in  each  case  found  to  be  in  lower  hold  under 
main  hatch. 

13.  About  85  and  82  days  respectively. 

14.  Cannot  say  positively,  but  believe  it  was  fresh  from 
the  pit. 

15.  By  tips  in  Northumberland  Dock,  South  Shields. 
Cannot  state  exact  height,  but  it  was  considerable. 

16.  Fine. 

17-  What  I  saw  on  board  the  "  Oliver  Cromwell "  was 
quite  diT. 

18.  Please  refer  to  clause  2. 

19.  The  temperature  was  not,  I  believe,  taken  criticaUy, 
but  one  of  the  crew  of  the  "  Oliver  Cromwell  "  informs  me 
that  during  the  vovage  he  was  frequently  down  in  the  fore 
and  aft  peak,  and  did  not  detect  any  unusual  heat  or 
vapour. 

20.  The  hold  was  not  completely  filled  in  either  ship, 
but  the  cargo  was  stowed  high  up  to  the  main  hatch,  the 
ends  being  more  open,  but  there  was  an  unobstructed  space 
from  top  of  coals  to  deck  the  entire  length  of  the  ship. 

21.  The  captain  of  the  "  Oliver  Cromwell "  stated  to  me 
that  the  first  thing  each  morning,  when  he  went  on  deck^ 
he  had  the  hatches  taken  off  when  the  weather  permitted, 
which  it  generally  did.  I  did  not  learn  that  any  water  ever 
got  down  into  the  hold. 

22.  Water  was  poured  down  the  hold,  wet  sails  were 
put  across  the  hatches  and  everything  done  to  stop  ven- 
tilation as  much  as  possible. 

23.  Good  fire-enffine  and  plenty  of  hose  in  each  case. 

24.  Speaking  without  any  technical  knowledge  on  the 
subject,  I  attribute  these  losses  entirely  to  the  nature  of 
the  coal.  I  may  add  that  during  an  experience  of  about 
25  years  as  an  insurance  broker  l  have  largely  insured  coal 
cargoes  to  all  parts  of  the  world ;  with  the  exception  of 
these  two,  I  only  had  one  case  of  burning,  viz.,  the  "  Sir 
George  Seymour,"  in  1867,  from  Birkenhead  to  Bombay, 
but  in  1871>  I  effected  insurances  on  the  ships  "  Baringa  " 
and  "Sea  Fink,"  the  former  an  iron  ship,  the  latter  a 
wooden ;  both  loaded  from  the  Tyne  for  Bombay,  neither 
of  which  were  ever  heard  of,  and  as  both  were  well  found 
and  well  owned  vessels,  I  have  always  considered  that  their 
loss  was  attributable  to  combustion  rather  than  any  other 
cause. 

My  experience,  both  as  a  ship  owner  and  as  shipping 
coal  on  my  own  account,  is  confined  entirely  to  steam  coal. 


«  BETA." 
From  Messrs.  W.  &  J.  Smiths  London. 

1.  "  Eeta,"  Al,  13  years,  built  1874,  sailing. 

2.  London,  sailed  8th  June  1874. 

3.  New  Amsterdam,  Berbice. 

4.  About  20th  July,  only  a  day  or  two  before  arrival  in 
port,  which  she  reached  22nd  July. 

5.  Wood. 

6.  Not  any. 


7.  332  register. 

8.  253  tons  7  cwt. 

9.  Swadlincote 
Baddersley 
Babbington 


106  3 
50  14 
96  10 

253    7 


11.  By  a  metal  cowl  ventilator  forward  and  aft  and  screw 
ventilator  in  the  bollards. 

12.  We  think  about  midships,  in  the  centre  of  the 
coals. 

13.  About  38  days. 

14.  Six  to  ten  days. 

15.  From  basket  out  of  craft;  they  could  onlyfiJl  the 
depth  of  the  hold. 

20.  No. 

21.  We  had  a  very  careful  master  and  feel  confident  no 
water  could  have  got  down,  and  no  general  cargo  was 
damaged,  which  must  have  been  the  case  as  the  whole  of 
the  upper  part  was  general. 

22.  General  cargo  was  removed  to  give  access  to  coals 
and  water  thrown  down;  this  not  proving  effectual,  we 
imderstand  a  hole  or  holes  were  bored  in  her  to  flood  the 
floor  and  preserve  the  keelson,  and  everything  done  to 
smother  it ;  the  water  washing  in  the  hold  greatly 
reduced  it,  and  on  arrival  labour  was  obtained  to  discharge 
the  upper  cargo  to  put  water  on  and  pump,  but  the  fire 
increasing  she  was  taken  on  a  mud  bank  and  scuttled 
sufficiently  to  extingriish  it.  In  this  case  only  the  coals 
were  damaged,  the  snip  and  general  caji^o  being  saved. 


**  ALEXANDRE.'' 
From  Messrs.  Agacio  &  Co.,  Liverpool 

1.  French  sailing  ship  "  Alexandre,"  built  at  Glaagow, 
in  1869.  ^ 

2.  23rd  June  1874,  Liverpool. 

3.  ValnaraiBo. 

4.  Took  fire  at  sea,  near  Montevideo,  and  was  scuttled 
to  extinguish  the  &x, 

5.  Iron. 

6.  No. 

8.  1,135. 

9.  Lancashire  best  orrell  steam  coal,  double  screened, 
bought  from  Messrs.  W.  H.  Brancker  &  Co.,  OldhaU 
Street,  Liverpool. 

10.  Ourselves. 

11.  The  ships'  hold  was  ventilftted  by  means  of  a  wooden 
case  jMurallel  to  the  keelson  from  fore  to  aft,  15-inch  square, 
bored  with  holes  and  connected  with  three  perpendicular 
similar  cases  projecting  4  feet  over  the  hatches  when 
shut. 

12.  Do  not  know. 

13.  She  began  to  load  in  June  1874. 

14.  The  coal  was  fresh  wrought,  but  cannot  state  time 
before  being  put  on  board. 

15.  Loa^d  from  waggons  at  the  High  Level  Bramley 
Moore  Dock. 

16.  Do  not  know. 

17.  Do  not  know. 

18.  Do  not  know. 

19.  In  another  ship,  the  "  Coqnimbo,"  the  cargo  was  so 
heated  that  on  her  arrival  at  Callao,  in  March  of  this  year, 
the  captain  found  40^^/0  of  heat  in  the  ship's  hold. 

20.  Not  completely. 

21.  Do  not  know. 

22.  Do  not  know. 

23.  Do  not  know. 

24.  Do  not  know. 


"BRENHILDA.'' 
Prom  Captain  Soitrr. 

1.  '*  Brenhilda,'*  Al,  first  voyage.    Sailing. 

2.  23rd  June  1874.    Glasgow. 

3.  Calcutta. 

4.  I  cannot  state  to  date  exactly,  on  two  different  occa- 
sions I  found  the  coals  heated,  smoking  and  smelling  strong 
of  gas.  I  turned  them  over  and  removed  about  20  tons 
until  all  h^t  and  gas  subsided. 

5.  Iron. 

6.  No. 
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7.  1,321  touB. 

8.  1,776  tons. 

10.  Watson. 

11.  Yes,  one  ventilator  each  hatch  f^om  upper  deck  to 
keelson,  four  large  ventilators  from  upper  deck  to  'tween 
decks. 

12.  Fore  hatch  in  lower  hold. 

13.  Ahout  seven  weeks. 

14.  I  believe  the  coal  came  direct  from  the  pit. 

15.  Waggon,  by  steam  crane,  about  5  feet  from  deck. 

16.  Very  fine. 

17.  Dry. 

18.  Yes,  refer  to  4. 

19.  No,  I  examined  the  fore  and  after  hatch  daily,  the 
main  hatch  never  being  unbattened. 

20.  No ;  from  fore  part  of  the  fore  hatch  clear,  and  the 
after  part  of  the  after  hatch  'tween  deck  hatches,  all  off; 
about  600  tons  in  'tween  decks. 

21.  Fore  hatch  open  in  fine  weather,  after  hatch  flap 
always  open,  and  lee  side  of  ventilators. 

22.  When  heated  turned  them  over,  when  fire  broke  out 
pumped  water  down. 

23.  Steam  donkey  pump,  head  pump,  and  fire  engine,  or 
force  pump. 

24.  By  coals  coming  direct  from  the  pits. 

The  following  letter  was  received  by  the  owners  from 
Captain  Sourr  i— 

Gbntlembn, 

I  BEG  to  state  that  fire  broke  out  6th  November  in 
Calcutta  in  the  fore  hatch  where  I  had  turned  the  coals  < 
over  on  my  passage  out.  I  applied  for  the  steam  flpating 
engine,  and  the  port  conserval^or  sent  it  alongside  at  once, 
and  put  six  jets  on  board,  they  putting  3  feet  6  inches 
water  in  the  slip ;  in  half  hour  all  smoke  and  gas  ceasing, 
I  stopped  pumping.  At  the  time  1  should  say  I  bad 
discharged  500  tons  of  ooal  out  of  the  main  and  after  hatch. 
On  getting  down  to  the  heated  coals  I  found  about  15  cwt. 
to  a  ton  like  a  cinder  or  rather  resembling  coke.  I  have 
carried  one  cargo  of  coals  out  to  Bombay  from  Sunderland, 
year  1866 ;  1,800  tons  in  the  ship  "  Thomdean  "  with  no 
ventilators,  and  never  opened  the  main  or  after  hatch,  the 
fore  hatch  seldom ;  making  a  long  passage  of  130  days. 

In  185c(  I  was  seaman  on  board  the  ship  ''  Hannah," 
from  London  to  Sail  Francisco  with  coals,  no  ventilators, 
the  coals  being  six  months  on  board  and  never  heated. 

John  Scurr. 


"ADMIRAL  FITZROT.*' 
From  Mr.  J.  E.  Burgess^  Swansea. 

1.  **  Admiral  Fit«roy,^*  13  years,  Al  10  years,  sailing. 

2.  July  1874,  Cardiff. 

3.  Valparaiso. 

4.  September  22nd,1874,  in  lat.  53°  20'  S.,  long.  63°  8'  W. 

5.  Wood. 

6.  Very  little.  • 

7.  377  nett. 

8.  525. 

9.  Insole's  No.  3,  Rhondda,  worked  from  Cymmer  Col- 
liery, and  from  No.  3  Rhondda  Seam,  shipped  through  and 
through  as  worked. 

10.  Hy.  Bath  and  Sons. 

11.  Main  body  of  the  cargo,  say  from  abaft  side  main- 
mast to  foremast,  was  divided  by  running  deals  up  on 
either  side  of  hold,  stanchions  from  keelson  to  main  aeck, 
and  left  open  at  top. 

12.  Blew  up  all  the  main  decks  from  fore  part  of  main 
hatches  to  the  poop ;  this  took  place  at  noon,  and  at  1  p.m. 
same  day  flames  were  coming  up  through  the  hatch. 

13.  T^n  weeks. 

14.  A  few  hours. 

15.  B}r  waggon ;  th«  first  120  toiM  would  fkll  the  depth 
of  the  ship,  the  balance  would  have  only  a  few  feet  to  hl\, 

16.  Wet. 

17.  Slightly  wet.     • 

18.  At  2  p.m.  of  the  21st  September,  aqnantity  of  smoke 
was  observed  coming  up  the  fore  hatch,  and  on  examina- 
tion coals  were  found  to  be  very  hot  and  impossible  to  stop 
below.  At  4  p.m.  fore  hatch  was  battenefl  down,  the  caigo 
being  evidently  on  fire;  at  noon  of  the  22nd  inst.  an  ex- 
plosion took  place,  which  blew  the  main  decks  out  from 
fore  part  of  main  hatch  to  the  poop,  and  at  1  p.m.  flames, 
were  coming  up  through  the  hatch. 

20.  Yes. 

23.  Not  any. 

24.  I  am  unable  to  suggest  any  cause  for  this  catas- 
trophe, for  the  coals  were  shipped  as  No.  3  Rhondda,  which 


is  reported  to  be  the  purest  coal  in  South  Wales,  and  is 
entirely  free  from  sulphur,  whereas  spontaneous  combus- 
tion in  coal  is,  I  believe,  usually  attributed  to  water  and 
iron  pyriteS;  the  unison  of  which  gives  rise  to  intense  heat, 
something  on  the  principle  of  slaked  lime ;  if  this  was  the 
cause  of  combustion  in  this  instance,  the  coal  must  have 
been  mixed,  which  may  probably  have  been  done  (but  now 
difficult  to  ascertain),  as  coals  were  very  scarce  at  the  time, 
and  the  vessel  was  on  demurrage. 

«  DUMBARTONSHIRE." 
From  Mr.  Thomas  Law. 

1.  "  Dumbartonshire,"  100  Al.,  new,  sailing  ship. 

2.  June  1874,  Glasgow. 

3.  Buenos  Ayres. 

4.  6th  September  1874,  at  Buenos  Ayres. 

5.  Iron. 

6.  Made  no  water. 

7.  916  and  972. 

8.  540  tons. 

9.  Snlint.    Russell's  Ck)lliery. 

10.  Owner. 

11.  Was  only  ventilated  near  main  mast,  but  the 
mooring  pipes  acted  as  ventilators  also. 

12.  Forepart. 

13.  About  two  months. 

15.  Was  loaded  by  wheelbarrows. 

16.  Good  weather  both  loading  and  during  the  voyage. 

18.  About  24  hours,  by  great  heat. 

19.  No. 

20.  No.    Ship  had  a  general  cargo. 

21.  Hatches  were  not  opened  often. 

22.  Furst  poured  water  on  coal,  and  then  scuttled  the 
ship. 

23.  Fire  engine. 

24.  Cannot  say. 

"INDUSTRY." 
From  Mr.  R.  Robbins,  Kenilworth. 

1.  "Industry,"  5/6  L.  1.  1.  in  Veritas,  built  in  1858; 
saihng. 

2.  July  1874,  North  Shields. 

3.  Bombay. 

4.  19th  October  1874,  ]&t  33P  47'  S.,  long.  52^47'  E. 

5.  Wood. 

6.  None. 

7.  1,138  tons. 

8.  1,475  tons. 

9.  Davison's  West  Hartley  Steam  Coal,  wrought  out  of 
Bidlington's  collieries,  most  probably  all  from  Low  Main 
seam;  ordinary  single  screened,  as  customary  in  the 
district. 

10.  Hickie,  Borman,  &  Co.  London. 

11.  Ventilator  fore  and  aft,  the  ship's  keelson  and  shaft 
through  each  hatch  leading  into  it ;  the  fore  and  aft  hatches 
were  never  on,  and  ventilation  well  looked  after. 

12.  After  hatch. 

13.  Between  three  and  four  months. 

14.  They  were  drawn  out  of  the  earth  and  put  at  once 
into  the  smp. 

15.  From  waggon  by  spout  with  a  fWl  of  about  24  feet . 
when  commencing  to  loaa. 

16.  Fine  and  dry,  nothing  of  note  occurred,  no  hea\7 
jas  got  down  the  hatches. 

17.  The  coals  when  shipped  looked  exceedingly  well ; 
were  large,  good,  and  dry. 

Gas  in  cabin,  and  smoke  from  aft  hatch  two  days  before 
vessel  was  abandoned. 

20.  The  ship  was  not  full  excepting  in  the  main  hatch, 
room  at  each  end  for  about  90  tons. 

21.  See  answer  to  questions  Nos.  11  and  16.. 

22.  All  hatches  opened. 

23.  None. 

24.  To  the  too  rapid  transition  of  the  coal  from  the 
bowels  of  the  earth  to  the  ship's  hold. 


"  MINDORA." 
Prom  Mes8ra«  Stoddart  Bbos.,  LivorpooL 

1.  "Mindora,"  Al  at  Lloyd's,  built  1865,  sailing  ship. 

2.  Birkenhead,  July,  W4:     .....  *      ^ 

3.  Bombay. 
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4.  Took  fire  firs    on  16th  October  1874,  then  on  29th 
Novembers  and  again  2nd  December. 
6.  Wood. 

6.  None. 

7.  971  tons  register. 

8.  1,416  tons. 

9.  Coal  purchased  from  Robert  James  &  Co.,  coal  mer* 
chants,  3,  George's  Dock  Gates,  Liverpool,  to  whom  refer. 

10.  Messrs.  Edward  Lawrence  &  Co.,  Liverpool. 

11.  Yes ;  a  trunk  on  each  side  of  the  keelson  the  length 
of  the  hold  and  connected  with  it,  a  trunk  up  to  each 
hatch  and  reaching  above  the  deck ;  open  at  top ;  all  of 
wood. 

12.  Main  and  after  hatch. 

13.  About  two  months  and  a  half. 

14.  Refer  to  Robert  James  &  Co.,  George  Dock  Gate» 
LiverpooL 

15.  By  the  hydraulic  tip  at  Birkenhead.  The  waggons 
are  hfted  by  the  tip  and  brought  over  ship's  hatch.  The 
greatest  fall  for  coal  would  be  about  10  to  12  feet.  Ballast 
coal  (350  tons)  previously  lowered  into  vessel's  lower 
hold. 

16.  Weather  fine  when  loading,  and  fine  generally  on 
the  voyage. 

17.  Cannot  say. 

18.  Early  in  October.    Coals  were  hot. 

19.  Cannot  say ;  captain  is  still  abroad  in  the  ship. 

20.  In  the  centre  she  was,  and  gradually  tapered  off  to 
both  ends. 

21.  Cannot  tell ;  captain  is  still  in  India  with  the  ship. 

22.  Captain  does  not  state  what  he  did  at  sea.  On 
arrival  at  Bombay,  on  2nd  December,  the  water  boat  was 
sent  to  the  ship  and  pumped  water  on  the  coal. 

23.  Fire  engine. 

24.  Cannot  determine  any  particular  cause. 

"STAFFORDSHIRE,"  ** MONMOUTHSHIRE." 
From  Mr.  D.  Stuart. 

1.  "Staffordshire'*  and  "Monmouthshire,"  Al,  11 
years,  sailing. 

2.  1874,  Liverpool. 

3.  San  Francisco. 

4.  In  both  cases  about  /O  days  out. 

5.  Iron. 

6.  None. 

7.  1,172  and  1,167  tons  respectively. 

8.  "Staffordshire,"  814  tons;  "Monmouthshire," 
1,500  tons. 

9.  Lancashire  steam  coal.  White  Moss  coal;  single 
screened. 

10.  J.  G.  &  W.  Barnes. 

11.  Yes;  the  ordinary  mode ;  wood. 
.  12.  Lower  hold. 

13.  About  100  da^. 

14.  A  very  short  time^  to  the  best  of  my  knowledge. 

15.  From  the  high  level.    The  fall  was  small. 

16.  Very  fine. 

17.  Quite  dry. 

18.  Only  a  few  days. 

19.  I  am  unable  to  answer. 

20.  In  the  second  case,  yes;  in  the  first,  no. 

21.  I  do  not  know. 

22.  In  the  first  case  the  ship  was  taken  to  the  nearest 
port  and  scuttled.  In  the  second  riise  the  fire  was 
promptly  extinguished  and  a  small  jettison  effected. 

23.  Ordinary  fire-engines. 

24.  The  newness  of  we  coal  solely. 


«  GLEN  TILT." 
From  Messrs.  Hughes  &  Co.,  Menoi  Bridge. 

1.  Sailing  ship,  "  Glen  Tilt,"  Al,  built  1865. 

2.  JutySHh  1874,  Cardiff. 

3.  Coquimbo  (Chili). 

4.  October  28th,  1874,  off  Cape  Horn. 
6.  Wood. 

6.  Little  or  none. 

7.  991  tons  net. 

8.  610  tons  coal,  591  tons  coke. 

9.  Non-screened  smelting  coal,  Fen-y-graig  colliery. 

10.  Pen-^-graig  Coal  Company. 

11.  Ventilated  with  platform  under  cargo. 

12.  Between  the  after  part  of  fore  hatch  and  after  part 
of  main  hatch. 


13.  From  date  of  leaving  Cardiff,  30th  July,  to  arrival 
at  Port  Stanley,  Falkland  Islands  (to  which  place  ship  put 
back  to),  11th  November. 

14.  Cannot  say. 

15.  Depth  of  hdd  21  feet ;  it  slid  down  the  shoot  to 
combines  of  hatches. 

16.  very  fine  dry  weather. 

17.  Very  moist. 

18.  None  that  we  are  aware  of. 

19.  Cannot  tell. 

20.  Not  quite ;  large  space  forward,  coal  being  in  the 
bottom  and  coke  on  the  top. 

21.  We  believe  hatches  were  not  opened,  nor  did  any 
water  get  down. 

22.  Cargo  was  got  up  to  get  at  the  fire,  but  it  became 
too  hot  to  work,  and  then  the  hatches  were  battened  and 
well  caulked.  Ultimately  the  decks  got  very  much  heated, 
and  holes  were  then  bored  in  the  decks  and  waterways  to 
pour  down  water. 

23.  Pumps. 

24.  To  gas,  inferior  quality,  and  damp  state  of  the  coals 
at  time  of  shipment. 


"ONTARIO." 
From  Messrs.  John  Vauohan  &  Co.,  Liverpool. 

i.  "Ontario,"  3/3  to  1.1.,  Veritas;  built  1861.    Sailing 
vessel. 

2.  1  to  7  of  August  1874,  at  Tyne, 

3.  Bombay. 

4.  22  January  1875,  at  sea. 

5.  Wood. 

6.  Perfectly  ti^ht. 

7.  Her  net  register  tonnage  is  1,062  tons. 

8.  About  1,500  tons  coals,  and  100  tons  coke. 

9.  West  Hartley  Main  coals. 

10.  Livingstone,  Briggs  &  Co.,  London. 

11.  Was  well  ventilated,  a  ventilator  in  each  hatch,  and 
along  each  side  of  the  keelson  under  the  coals. 

12.  Main  hatch. 

13.  About  5i  months. 

14.  Unknown  to  us. 

15.  The  vessel  loaded  firom  tips,  not  from  waggons. 

16.  Fine,    with    occasional   showers;    weather   during 
voyage  unknown  to  us. 

17.  Unknown. 

18.  No  indication  given,  until  volumes  of  smoke  issued 
out  of  the  ventilators. 

19.  No. 

20.  No. 

21.  Unknown  to  us. 

22.  Water  was  poured  down,  and  the  vessel  nm  ashore 
and  scuttled. 

23.  Fire-engine. 


«  NORTHBBOOK/' 
From  Messrs.  A  damson  and  Bonaldson,  London* 

1.  "  Northbrook."    When  new,  100  A  1.    Sailing  ship. 

2.  August  1874.    The  Tyne. 

3.  Madras. 

4.  December  1874,  Madras  Roads. 

5.  Iron. 

6.  None. 

7.  1,820  tons  net,  1,876  gross. 

8.  1,656  tons  coal  and  866  ooke. 

9.  Not  known. 

10.  James  Burgess  and  Sons. 

11.  By  iron  ventilators,  and  a  firee  current  of  air  through 
the  hold. 

12.  After  hold,  immediately  under  hatch. 

13.  120  days. 

14.  Not  k9own. 

15.  From  w&ggons ;  about  30  feet. 

16.  Changeable. 

17.  Slightly  damp. 

18.  None. 

19.  Occasionally. 

20.  No. 

21.  Closed  only  during  verv  bad  weather  or  much  rain ; 
a  smallportion  of  water  may  have  got  below. 

22.  The  hatches  were  immediately  closed,  and  a  hose 
supplied  by  a  steam  pump,  pointed  to  the  seat  of  fire,  and 
a  constant  supply  of  water  kept  up. 

23.  Steam  pump. 

24.  Damp. 
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"  NEW  liAMPEDO." 
From  Messrs.  Seed,  Abmstrong,  h  Co.  Liverpool. 

1.  "  New  Lampedo  "  3*3,  11  Veritas  5  years,  age  about 
10  years,  sailing  ship. 

2.  10th  August,  1874.    Liverpool. 

3.  Panama. 

4.  Abandoned  16th  November  off  Cape  Horn. 
.*>.  Spruce  and  hackmatack  vnth  birch  floors. 

6.  Made  no  water. 

7.  Nett  1,099,  gross  about  1,127. 

8.  1,499  tons. 
•9.  Don't  know. 

10.  J.  G.  &  W.  Barnes. 

11 .  Her  San  Francisco  grain  lining  was  left  in  up  to  her 
'tween  decks  which  was  Oregon  pine ;  deck  ventilators  fore 
and  aft. 

12.  It  was  supposed  the  fire  originated  in  the  main  hatch 
low  down. 

13.  Three  months. 

14.  Don't  know. 

15.  From  the  height  of  her  decks. 

16.  Very  wet  weather  at  the  time  of  loading. 

17.  Coal  very  moist  when  taken  on  board. 

19.  No. 

20.  No. 

21.  Hatches  open  at  all  times  when  possible ;  no  water 
got  into  hold. 

22.  Battened  down  when  there  was  indication  of  fire. 

23.  None. 

24.  Cannot  teU. 


"ENTHUSLA^ST." 
From  Messrs.  W.  &  J.  Smith,  London. 

1.  ••  Enthusiast "  A  1,  built  1854,  sailing  ship. 

2.  Ssiled  firom  London,  about  11th  August  1874. 

3.  Demerara. 

4.  Abandoned  at  sea,  14th  September,  on  fire. 

6.  Wood. 

7.  283  register. 
B.  114  tons. 

9.  Swadlincote,  single  screened. 

13.  She  was  abandoned  on  fire,  14th  September,  shipped 
about  21st  or  22nd  July,  say  53  days. 

14.  6  to  10  days. 

15.  Out  of  basket  from  craft. 

20.  No,  only  a  part  of  her  general  cargo. 


"LA  ESCOCESA." 
From  Messrs.  Balfour,  Williams,  &  Co.  Liverpool. 

1.  Sailing  ship  **  La  Escocesa  " 

2.  Cardiff,  September  1874. 

3.  Valparaiso  and  Payta. 

4.  Five  days  previous  to  her  arrival  at  Payta. 

5.  Iron. 

6.  No. 

7.  946  net,  988  gross. 

8.  1400  tons. 

9.  South  Wales  shipped  at  Cardiff;  colliery,  not  known. 

11.  Yes,  with  fore  and  aft  along  keelson  and  three  verti- 
cal ventilators  as  per  sketch  attached. 

12.  Amidships. 

13.  130dav8. 

14.  Very  short  time. 

15.  From  coal  tips  at  Cardiff. 

16.  Raining  heavily.  .    1      a 

18.  Smouldering  five  days  previous  to  the  amval ;  after 
the  arrival  the  hatches  were  opened,  400  hundred  tons 
discharged  previous  to  actual  Rre. 

19.  Not  known,  captain  not  yet  arrived  home. 

20.  No. 

21.  Same  reply  as  to  No.  19. 

22.  Closed  all  ventilation  when  fire  actually  broke  out, 
ship  was  scuttled  by  crew  of  ship  with  assistance  of  one  of 
Her  Mi^esty's  fiigates. 

23.  Fire-engine,  hose  and  buckets. 

24.  Coals  green  and  weather  wet  while  loading. 

86814. 


«TRY.» 
From  Messrs.  W.  and  J.  Smith,  London. 

1.  "Try,"  Al,  built  1866.     SaiUng. 

2.  London,  sailed  4th  September  1874. 

3.  Georgetown,  Demerara. 

4.  13th  October,  at  sea;  smoke  found  coming  up  fore 
hatch. 

6.  Wood. 

6.  There  is  no  report  of  it  in  the  protest.. 

7.  428. 

8.  107  tons  15  cwt. 

9.  57  13  Swadlincote. 
50    2  Hockley  Hall. 
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11.  Being  a  sugar  trader  we  think  so,  but  do  not  know 
of  otf^own  knowledge. 

12.  Fore  hold. 

13.  About  60  days. 

14.  Si.T  to  10  days. 

15.  By  basket  m>m  craft. 
18.  Not  anv. 

20.  No,  only  a  small  part  of  the  cargo. 
22.  The  cargo  was  got  on  deck  and  water  thrown  down 
until  the  fire  was  subdued* 


«  CRYSTAL." 

From  Messrs.  W.  and  J.  Smith,  London. 

I.  "  Crystal,"  Al  10  years,  built  1872.    Sailing  ship. 
[   2.  5th  September  18/4,  from  London. 

3.  Berbice  River  (New  Amsterdam). 

4.  In  the  Berbice  River ;  she  arrived  there  23rd  October, 
and  after  discharging  nearly  all  seneral  cargo  the  coals  were 
found  on  fire,  we  thmk  it  was  Moni  31st  October. 

5.  Wood. 

6.  Not  any. 

7.  263. 

8.  239  tons  5  cwt. 

9.  102  tons  11  cwt.  Hockley  Hall,  136  tons  14  cwt. 
Swadlincote ;  as  to  seam,  &c. 

II.  By  two  cowl  metal  ventilators,  one  forward  and  one 
aft,  and  the  after  hatch  was  frequently  off  we  believe  in 
fine  weather. 

12.  Near  the  foremast  and  within  a  few  feet  of  the 
ventilator. 

13.  Under  80  days. 

14.  Six  to  10  dys. 

15.  By  baskets  from  lighters.  They  fall  only  from  deck 
to  bottom  for  first  few  tons,  and  afterwards  on  the  pile  and 
run  down. 

18.  Not  any  indication. 

19.  It  was  not  taken  as  far  as  we  know,  but  nothing 
excited  attention  during  the  voyage  or  discharge  of  the 
cargo  stowed  over  the  coals. 

20.  No. 

21.  We  understand  the  weather  was  fine  and  we  are 
quite  confident  no  water  would  be  allowed  to  enter;  all 
the  top  was  general  cargo  and  she  has  an  old,  most  ex- 
perienced, and  careful  captain. 

22.  Immediately  it  was  discovered  it  was  subdued  by 
water  being  thrown  on  the  spot  on  fire,  this  operation 
being  of  course  a  simple  matter  in  consequence  or  all  the 
other  cargo  being  out,  and  ship  in  port. 


"KHERSONESE." 
From  Mr.  George  Duncan. 

1.  "  Khersonese,"  100  Al,  built  1855,  sailing  ship. 

2.  Shields,  19ch  September  1874. 

3.  Bombay,  calling  at  Galle. 

4.  Bombay,  20th  February  1875. 

5.  Iron. 

6.  None. 

7.  1,811  gross,  1,711  nett. 

8.  2,022  tons. 

9.  Bebside  West  Hartley  steam,  best  quality,   double 
screened. 

10.  James  Walton. 

11.  Same  as  stated  in  the  ''Indian  Empire  "  case. 

12.  In  the  way  of  the  main  hatch,  about  half  way  dawn. 

13.  154  days. 
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SPONTANEOUS   COMBUSTION   OP   COAL   IN   SHIPS: 


14.  Cannot  say ;  think  some  of  it  a  very  short  time,  say 
not  more  than  12  hours. 

15.  Loaded  from  waggon,  coal  falling  15  to  20  feet. 

16.  Weather  showery  during  shipment,  not  seriously 
wet ;  rough  passage  out  of  the  Channel,  afterwards  fine 
weather. 

17.  Cannot  say;  believed  in  ordinary  state. 

18.  Fire  broke  out  three  days  after  commencing  tc 
discharge  cargo;  no  previous  indication. 

19.  No. 

20.  No;  a  considerable  space  n  the  three  holds  and 
at  ends  of  ship. 

21.  It  is  a  standing  order  for  hatches  to  be  off  during 
good  weather ;  believe  no  water  went  down. 

22.  Floating  fire-engine  brought  alongside^  and  fire 
extinguished  without  damage  to  Sb^f . 

23.  Fire-engine  and  head  pump. 

24.  Coals  shipped  too  soon  after  being  wrought,  and  not 
sufficiently  screened. 


"THE  FOUNDLING." 
From  Mr.  E.  Bates. 

1 .  "  The  Foundling,"  Al,  20  years,  and  AAl,  built  1866 
iron  sailing  vessel. 

2.  Birkenhead,  24th  September  1874. 

3.  Bombay. 

4.  21st  November  1874. 

5.  Iron. 

6.  None. 

7.  1,186  tons. 

8.  Mixed  cargo,  100  tons  iron  and  100  tons  bricks,  200 
tons  coke;  795  tons  Westminster  Brymbo  coals,  306  tons 
Oaks  Fits  coals. 

9.  North  Wales  Main  steam  coals ;  795  tons  from  West- 
minster Biymbo  Coal  and  Iron  Company's  Colliery,  and 
306  tons  from  Oaks  Pits  CoUiery,  Mold. 

10.  Edward  Bates  &  Sons. 

11.  Yes;  in  addition  to  permanent  iron  ventilators  a 
wooden  shaft  through  the  coals  and  down  each  hatchway. 

12.  Supposed  in  main  hold  under  main  hatch. 

13.  About  two  months. 

14.  Unknown ;  probably  a  week. 

15.  Bv  tips ;  coals  run  down  a  shoot  into  the  hold, 
falling  the  height  from  deck  to  coals. 

16.  Wet. 

18.  Smoke  observed  issuing  from  main  ventilator  on 
19th  November;  hc^d  full  of  smoke,  20th  November; 
flames  bursting  out,  2lBt  November. 

19.  Believe  not. 

20.  No;  ship  was  not  full;  large  space  over  coals  in 
lower  hold. 

21.  No  water  got  down ;  unknown  time  hatches  were  off. 

22.  19th  November,  took  hatches  off,  pumped  water  into 
Hold  for  2i  hours,  then  battened  hatches  down. 

23.  None. 

24.  Unknown. 


"LEVANT." 
From  Mr.  John  Jones,  Milford.  ^ 

1.  '*  Levant "  class  Al,  12  years,  9  years  old  last  April, 
sailing. 

2.  September  1874,  Swansea. 

3.  Valparaiso  for  orders. 

4.  8th  of  January  1875.   Lat.  60°  South,  long.  73°  West, 

5.  Oak  teak  and  green  heart. 

6.  Did  not  make  water. 

7.  314  tons  register. 

8.  470  tons  of  coal,  10  tons  of  powder,  1  ton  of  fusees. 

9.  Smelting  coal  for  copper  works,  do  not  know  the 
name  of  the  colliery,  not  screened. 

10.  Messrs.  Elford,  Williams,  &  Co.,  Swansea. 

11.  With  three  boxes  one  in  each  hatch,  made  of  wood. 

12.  Seven  feet  before  the  foreside  of  the  main  hatch,  and 
at  the  bottom  of  the  vessel. 

13.  About  100  days. 

14.  Do  not  know. 

15.  From  waggons,  about  20  feet  fall. 

16.  Partly  wet,  latter  part  dry ;  generally  strong  weather, 

17.  Did  not  observe. 

18.  Captain  has  left  the  ship,  do  not  know. 

19.  Do  not  know. 

20.  Within  four  feet  of  the  deck- 
;2«,  Do  not  know. 


22.  Threw  the  10  tons  of  powder  and  1  ton  of  fusees 
overboard  and  battened  all  down. 

23.  None,  except  buckets  to  pour  water  on  the  ooal. 

24.  Do  not  know. 


"  CITY  OF  RICHMOND." 
From  Mr.  Donald  Kennedy^  LiverpooL 

1.  "Ciij  of  Richmond,''  3/3  Veritas;    10  yean  old- 
Sailing  ship. 

2.  Birkenhead,  October  1874. 

3.  Bombay. 

4.  9th  March  1875,  Bombay ;  combustion. 
6.  Wood. 

6.  None. 

7.  1,284  total,  1,241  nett  register. 

8.  1,638. 

9.  Laird's  West  Hartlev  seam,  to  be  double  screened. 

10.  Messrs.  Busaby  and  Wichelhaus,  from  Liverpool. 

11.  3  in.  deal  (spruce)  platform,  with  wooden  ventilators 
up  each  hatch. 

12.  Believe  about  main  hatch. 

13.  4i  months. 

14.  A  few  days. 
16.  Tip. 

16.  Ordinary  weather  for  season  of  year. 

17.  Ordinary  state. 

18.  Found  to  be  very  much  heated  durinir  discharge. 

19.  Don't  know. 

20.  No. 

21.  Hatches  open  all  fair  weather ;  no  water  got  down. 
•22.  Water  poured  down. 

23.  Usual  (ship)  fire-engine. 

24.  Don't  know. 


"  FEDALMA." 

From  MJr.  J.  Hamlyn  (Master),  by  Messrs.  Scrutton 
&  Co.,  Shipowners. 

1.  "  Fedalma,"  Al,  4^  years,  sailing  ship,  barque. 

2.  12th  October  1874,  Porthcawl,  Wales. 

3.  "  Valparaiso  "  for  orders,  ordered  to  Chanaral. 

4.  6th  February  1875,  at  Chanaral. 

5.  Iron. 

6.  Made  no  water. 

7.  Nett  478^,  gross  507^. 

8.  654  tons. 

9.  Smelting,  from  the  "Aber  Coal  Company,"  not 
screened. 

10.  Messrs.  W.  Nicholson  &  Sons,  Sunderland. 

11.  The  ship  was  ventilated,  fore  and  aft,  by  stantions 
from  deck  to  keelson  and  1^-  boards  nailed  to  them,  thus 
leaving  a  space  of  6  in.  bruad  from  top  to  bottom,  and 
dividing  the  whole  cargo  in  the  middle. 

12.  On  the  starboard  wing,  from  the  after  part  of  main 
hatch,  and  extended  20  feet  ait,  also  from  ceiling  4  feet  up, 
the  coals  on  fire  being  about  4  feet  deep. 

13.  117  days. 

14.  I  do  not  know  for  certain,  but  was  told  they  c&me 
direct  from  the  pit. 

15.  The  coals  were  shot  from  the  wagon  into  a  shute  of 
about  20  ft.  in  length,  and  thus  conducted  to  the  comb- 
ings of  the  hatchway ;  the  depth  of  the  ship's  hold  16  feet 
4  inches. 

16.  Fine  and  dry  during  the  time  of  loading,  not  much 
rain  during  the  passage. 

17.  Very  dry  when  shipped  and  quite  dry  during  the 
voyage,  that  is,  having  only  the  usual  moisture  in  the 
dryed  coals,  viz.,  about  3  per  cent. 

18.  The  coals  were  warm  just  about  2  feet  under  the 
surface  when  we  commenced  to  discharge,  and  when  we 
got  down  about  4  ft.  it  became  quite  cool  in  all  parts 
except  the  starboard  wing,  which  got  hotter  the  farther  we 
got  down,  and  the  first  indication  was  a  jet  of  white  steam, 
with  the  smell  of  paraffin  oil  which  came  from  under  the 
stringer. 

19.  Only  by  going  into  the  hold  and  feeling  with  the 
hand,  and  this  was  done  every  day  the  hatches  were  taken 
ofiF. 

20.  No,  only  about  two-thirds  full,  falling  from  2  feet 
6  inches  below  the  main  hatch  to  nothing  fore  and  aft. 

21.  Some  part  of  almost  every  day;  and  I  do  not 
believe  a  bucket  full  of  water  went  into  the  hold. 

22.  To  discharge  the  coals  as  quick  as  possible,  working 
all  hatches  to  cut  the  &^  ofip  from  going  further  aft. 

23.  Plenty  of  fire  buckets. 
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CASES  OF  EXPLOSION. 
The  following  particulabs  of  Casbs  of  EXPLOSION  of  Gas  on  board  coal-laden  Ships  have 

BEEN  SENT  IN   ANSWER  TO   THE  FOREGOING  QUESTIONS  : 


"MEUSE/' 

From  Messrs.  N.  Paquet  &  Co.,  Marseilles. 

1.  "  Meuse/'  built  in  1872,  steamer. 

2.  The  10th  or  14th  August  1874. 

3.  Port  Said. 

4.  2drd  August^  about  10  miles  north-west  of  Cape 
Bengnt  Algiers. 

5.  Iron. 

6.  Did  not  make  water. 

8.  l.Wotons. 

9.  Inyoice,  stated.  Wood's,  Merthyr,  large. 

10.  H.  Worms  &  Co. 

11.  Not  ventilated. 

12.  In  the  fore  hold. 

13.  About  eight  dajs. 

14.  We  do  not  know,  probably  not  long,  as  the  gas  still 
existed. 

15.  By  the  ordinary  method  in  use  at  Cardiff,  from 
wagons  which  are  lowered  to  the  hatches. 

16.  Bad  weather  till  we  entered  the  Mediteiranean,  with 
fine  weather  from  then  till  the  time  of  the  explosion. 

17.  Not  known. 

18.  None. 

19.  Temperature  was  not  taken. 

20.  There  was  a  considerable  space  below  the  spar  deck. 

21.  The  hatches  had  not  been  off  until  such  time  that 
the  explosion  took  place.  It  was  said  that  the  hatches 
were  taken  off  the  evening  before  but  this  was  not  well 
confirmed. 

22.  The  heating  of  the  coals  was  not  detected  until  the 
explosion  occurred,  which  caused  us  to  return  to  Algiers^ 
where  the  coals  were  discharged  without  further  damage. 

23.  Nothing  special  beyond  the  pumps  with  which  all 
steamers  are  supplied. 

24.  We  believe  that  this  explosion  was  caused  bv  a  man 
decending  the  hatchway  with  a  naked  light,  and  this  man 
was  the  first  victim  of  the  explosion  so  caused.  This  was 
not  a  case  of  spontaneous  combustion. 


"HOLYROOD." 
Prom  Mr.  E.  C.  Downing,  Cardiff. 

1 .  "  Holyrood  "  steamship,  of  Limerick,  Al,  built  in  1857. 

2.  Cardiff  September  23rd,  1868. 

3.  limerick. 

4.  September  23rd  1868  in  main  hold.    Cardiff. 

5.  Iron. 

6.  None. 

7.  296  net,  358  gross. 

8.  585  tons. 

9.  Cardiff  Merthyr  steam  coal,  414  tons  from  Ocean 
Collieries,  171  tons  from  D.  Davis  and  Sons,  Merthyr  Col- 
lieries (through  and  through  coal). 

10.  E.  C.  Downing. 
Not  ventilated  at  all. 
Mainhold. 
About  24  hours. 
Probably  not  more  than  24  hours,  perhaps  not  so 


11. 
12. 
13. 
14. 
lon|. 

feet. 

16. 
.     17. 

19. 

20. 


Ex-waggons ;  the  fall  was  very  little,  perhaps  2  or  3 


Fine. 

Dry  when  shipped. 

No. 

The  hold  was  completely  filled  aft  under  the  cabin, 
but  there  was  room  forwara  for  10  or  12  tons  coal ;  the  hatch- 
way was  quite  filled  up  with  coal.  The  cargo  was  shipped 
and  tlien  71  tons  coal  for  bunkers  were  tipped  on  the 
hatchway  and  wheeled  to  the  bunkers ;  this  occupied  several 
hours ;  when  done  the  men  were  about  to  clear  the  hatch- 
way and  one  man  went  below  to  trim  down  the  coal,  another 
man  handed  down  a  lighted  candle,  when  an  explosion 
occurred  damaging  the  steamer  slightly,  but  seriously 
burning  the  two  men. 

24.  To  the  want  of   ventilation  and  the  exposure  of  a 
naked  light. 


"BATTALION." 
From  Mr.  Wm.  Laing,  Leith. 

1.  "  Battalion."    Al  two  years.    Sxeam. 

2.  6th  March  1863,  Csr^^. 

3.  London. 

4.  8th  March  1863;  channel;  explosion. 

5.  Iron. 

6.  None. 

7.  574-694. 

8.  715  tons. 

9.  "  Navigation  "  steam  coal  (late  "  Nixon's  Duffryn"). 

10.  Nicon,  Taylor,  and  Cory. 

11.  Not  ventilated. 

12.  Fore  hold. 

13.  About  four  days. 

14.  Unknown. 

15.  Unknown. 

16.  Unknown. 

17.  Unknown. 

18.  No. 

19.  No. 

20.  No. 

21.  Unknown. 

22.  Unknown. 

23.  Nothing  beyond  engine  pumps. 

24.  To  the  accumulation  and  concentration  of  gas  in  the 
fore  hold,  which  was  not  half  full,  and  contact  with  a  naked 
light  which  a  sailor  carried  down,  in  order  to  get  the  square- 
sail  out  of  the  hold. 


"BROOMHAUGH." 

From  Messrs.  Elliott,  Loweey,  and  Dunpord, 
Newcastle-on-TyTie. 

1.  "Broomhaugh;"  90  Al,  1872;  steam. 

2.  September  1873  (sailed  14th),  Cardiff. 

3.  Port  Said. 

4.  20th  September  1873.    Near  Gibraltar. 

5.  Iron. 

6.  Ship  made  no  water. 

7.  1,352  tons ;  865  tons. 

8.  1,576. 

9.  Powell  Duffryn  steam  coal ;  double  screened. 

11.  Not  ventilated. 

12.  Fore  peak  and  fore  hold. 

(The  explosion  first  occurred  in  the  peak ;  the  fire  then 
penetrated  to  the  fore  hold,  where  there  was  also  a 
vacant  space,  resulting  in  a  second  explosion  there.) 

13.  Seven  days. 

14.  A  few  hours. 

15.  From  tips.  Coals  would  run  through  a  shoot  for 
about  50  feet. 

16.  Very  wet  during  loading;  do.  passage  to  Gibraltar. 

17.  Coals,  considering  the  weather,  would  be  much  wet 
in  transit  from  pit  to  ship. 

18.  None. 

19.  No. 

20.  None  of  the  holds  were  full. 

21 .  All  the  hatches  off  from  loading  till  midnight  of  14th. 
State  of  the  weather  would  not  permit  of  their  being  removed 
again  until  the  explosion. 

22.  No  indication  until  explosion. 

23.  Fire-hose  and  buckets. 

24.  September  1873.— All  went  well  until  the  20th  of 
same  month,  when  one  of  the  crew  having  occasion  to 
sound  the  water  tank  in  the  fore-peak,  proceeded  (having 
first  provided  himself  with  a  lamp)  to  remove  the  hatch^ 
and  descend  into  the  peak. 

Whilst  standing  over  the  hatchway  with  the  lamp  in  his 
hand  it  was  noticed  by  those  in  the  vicinity  that  a  blue 
light  seemed  to  encircle  the  lamp,  caused,  no  doubt,  by  the 
accumulated  gas  from  the  cargo  in  this  unoccupied  space ; 
the  gas  becoming  ignited  burnt  the  man's  hand,  causing 
him  to  drop  the  lamp  down  the  hatch.  The  effect  was 
instantaneous.  There  was  a  loud  explosion ;  the  decks 
were  blown  ud  from  the  foremast  to  the  forecastle ;  bulk- 
heads blown  aown,  and  generally  the  fore  part  of  the  ship 
was  made  a  complete  wreck. 
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SPONTANEOUS  COMBUSTION  OP  GOAL  IN  SHIPS: 


"THAMES.'' 
From  Mr.  H.  Cloake,  Cardiff. 

1.  "Thames/*  atcamship. 

2.  First  explosion  occurred  May  1861  after  loadinpr  at 
Swansea,  second  explosion  was  July  same  year  from  same 
port. 

3.  First  voyage,  Alicante ;  second  voyaj^e,  Valencia. 

4.  First  explosion  occurred  off  or  near  Lisbon  after  being 
out  about  five  days,  severely  burninf^  chief  engineer  ren- 
dering him  incapable  of  duty  all  voyage ;  second  explosion 
occurred  on  leaving  piers  of  Swansea  and  burning  second 
engineer  who  had  been  ordered  to  take  no  light  down  in 
the  tunnel  or  compartments. 

6.  Iron. 

6.  No. 

7.  191  net,  302  ffross. 

8.  360  cargo  and  60  bunkers. 

9.  First  cargo.  I  believe,  was  Wayne's  Merthyr  single 
screened ;  second  was  a  mixed  cargo. 

10.  Cannot  remember. 

11.  We  had  ventilators  fitted  in  each  hold,  of  the  same 
description  as  those  used  for  the  stoke  hole. 

12.  Both  explosions  occurred  in  the  compartment  aft, 
entrance  to  which  was  from  the  cabin  down  a  trelliced 
hatch,  but  the  gas  had  accumulated  further  aft  Engineer, 
who  had  been  in  boat  some  time,  took  a  match  down  and 
struck  light,  but  had  been  cautioned  to  use  safety  lamps. 

13.  First  case  about  7  days,  second  case  not  24  hours. 

14.  I  am  under  impression  that  coal  was  shipped  soon 
after  worked. 

15.  From  trucks  containing  8  to  10  tons  each ;  the  shute 
down  which  coal  came  from  the  trucks  being  on  level  with 
combings. 

20.  We  had  much  space  vacant  in  both  holds. 

21.  On  first  occasion  the  hatches  were  occasionally  ofiP ; 
on  second  occasion  the  hatches  had  not  been  on  since 
loading.  It  is  my  opinion  that  often  when  hatches  are  off 
that  much  harm  is  done  by  salt  water  going  down ;  being 
cargo  coals  it  is  supposed  often  that  they  cannot  damage, 
but  the  wet  during  long  voyages  is  the  cause  of  most  of  the 
files. 

24.  To  accumulation  of  gas  in  the  after  end  and  a  naked 
light  being,  used  aTthough  against  express  orders  and 
proper  lamps  being  available. 


*'  WILLIAM  BATTERS." 

From  William  Batters. 

1 .  "  William  Batters."     A.  90.    New  ship.     Steam. 

2.  16th  and  l/th  September  1873;  Cardiff 

3.  St.  Nazaire. 

4.  18th  September  1873.     Penarth  Roads  just  outside 
Cardiff. 

5.  Iron. 

6.  None. 

7.  530  nett,  829  gross  registered  tonnage. 

8.  About  1,040. 

9.  Small  coal  collected  from  several  collieries. 

10.  C.  Goddard  of  Nantes  and  Cardiff. 


11.  No  special  ventilation,  but  the  hatches  were  off  at 
the  time  of  the  explosion. 

12.  In  the  fore  part  of  the  fore  hold. 

13.  About  48  hours. 

14.  I  could  never  ascertain,  although  I  tried  to  do  so  at 
the  request  of  underwriters. 

15.  From  tips  in  the  usual  manner  at  Cardiff. 

16.  Fine. 

1 7.  Usual  condition  of  small  coal ;  did  not  present  any 
difference  as  regards  appearance. 

18  and  19.  The  voyage  had  barely  commenced. 

20.  Not  at  the  part  where  the  explosiod  originated. 

21.  See  reply  to  18th  and  19th  queries. 

22.  No  such  indications  were  perceptible. 

23.  A'  powerful  donkey  engine  and  fire  hose. 

24.  There  were  two  scuttles,  alike  in  appearance  and 
close  together,  one  on  the  fore  side  of  the  forward  bulk- 
head leading  to  the  chain  locker,  and  one  on  the  after  side 
leading  to  a  store-room,  taken  out  cf  the  fore  hold  and 
constructed  of  wood ;  there  is  little  doubt  that  the  gas  had 
passed  through  the  joints  and  connexions  of  the  wooden 
structure  and  accumulated  in  the  store-room.  The  ship 
was  weighing  anchor  at  daybreak,  a  man  went  with  a  naked 
light  to  stow  the  cable  in  the  chain  locker,  and  instead  of 
going  down  through  the  forward  scuttle  made  a  mistake, 
lifted  the  after  scuttle,  and  the  explosion  was  the  result. 

**J.  H.  LORENTZEN.'* 

From  II.  LOEKNTZEN. 

1.  "J.  H.  Lorentzen,"  steamship.  16  years  at  Liverpool. 
Age,  built  in  1872. 

2.  October  30,  1874,  at  Sunderland. 

3.  Hamburg. 

4.  South  Dock,  Sunderland,  October  30th,  1874. 

5.  Iron. 

6.  No. 

7.  567  net,  884  gross. 

8.  1,056^  tons. 

9.  61 1  tons  Ryhope  Hartley  steam  (best  screened)  and 
445^  tons  of  Ryhope  treble-screened  nuts ;  out  of  MaudUn 
seam,  Ryhope  Colliery. 

10.  J.  S.  Barwick. 

11.  No. 

12.  In  the  fore  hold  where  the  steam  coals  were. 

13.  Just  shipped. 

14.  A  few  hours. 

15.  From  waggon  into  a  spout  that  was  level  with  the 
ship's  hold. 

16.  Fine  weather.  Accident  took  place  an  hour  after 
ship  was  loaded. 

17.  Dry. 

18.  No. 

19.  Ship  had  just  commenced  the  voyage. 

20.  Very  nearly. 

21.  See  answer  to  No.  19. 

22.  None,  because  none  were  necessary  as  it  was  just  an 
explosion  that  blew  off  the  hatches  and  singed  the  paint  a 
little. 

23.  Donkey  pump. 

24.  Through  the  natches  being  battened  down  too  soon 
for  coals  that  had  just  come  out  of  the  pit. 
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APPENDIX  V. 

Statistics  prepared  by  Lloyds  especially  for  the  Commission. 
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SPONTANEOTTS  COMBUSTION  OF  COAL  IN  SHIPS: 


COMBUSTION 


TABLE 
Cases  of  Combustion  previonsto  1874,-of  which  Partacukra 


Date  of 
olearanoe. 

Name  of  Vessel. 

Owner  or  Master. 

Tons. 

How  long 
built. 

Wood  or  Iron. 

Class. 

Port  or  Loading. 

Januaiy  1860  - 

Columbia    - 

John  Bamn^  (master)    - 

617 

2  years 

Wood       - 

Al 

Liverpool  • 

September  1850 

Alft^  of  Belfast   - 

Jas.  Finlay  (master) 

1,078 

5     ., 

Wood       - 

— 

London     - 

(Autumn)  1852 

Maiy  Shepherd     - 

GiUespy  and  Scott 

629 

10     .. 

Wood       - 

Al 

London     - 

June  1861 

Admiral  Lyons 

Horn  &  Co.  - 

1,188 

6     .. 

Wood       - 

Al 

Sunderland 

-    1881       - 

TTsk  -                    -          - 

Thos.  Beynon 

888 

9     „ 

Wood 

— 

Swansea   - 

August  1864    - 

Joanna       -          -          - 

Wm.  Thomson 

566 

- 

Wood 

- 

Leith 

Augustl864    • 

Wanderer  - 

»         M            -          • 

689 

- 

Wood 

- 

»          -         - 

August  1864    - 

Annie  Laurie 

MM                          •                    • 

616 

- 

Wood 

- 

»          "         " 

September  1864 

Adelina 

- 

780 

6  months 

Iron 

Al 

Newcastle 

September  1864 

Lochee 

Newton 

xm 

9  years 

Wood 

- 

Tay  Port  - 

September  1866 

Glenlyon     .          -          - 

Boss  &  Co.  - 

1.440 

- 

Wood 

— 

Birkenhead 

Jaziuaiyl666  - 

Her  Soyal  Highness 

K.  J.  Hancock 

1,244 

8       n 

Wood 

Al 

Cardiff      - 

February  1868 

Royal  Family 

Wm.  Buchanan  (master) 

1.760 

6      „ 

Wood       - 

- 

Birkenhead 

September  1868 

Persia 

John  H.  Watt       - 

1,290 

7     .. 

Wood       - 

Al 

Greenock  - 

—    1868       - 

Hannah  Law 

Ross  &  Co.  - 

- 

~ 

Wood 

- 

Birkenhead 

Auga8tl86e    • 

Janet  Cowan 

- 

1,278 

— 

Iron 

Al 

Greenock  - 

Ootoberl8e9   - 

Serena        «         -          - 

Geo.  Symons  (master)      - 

403 

3     ., 

Wood  and  iron   - 

Al 

Sw&nsea    - 

May  1870 

Glaramara  .          -          - 

Brymner  ft  Ca      - 

475 

18      .. 

Wood 

Al 

Greenock  - 

May  1870 

Vanda 

Stoddart  Bros.       - 

1.081 

6      ,. 

Wood 

Al 

Shields      • 

June  1870 

Malabar      - 

J.  Galloway  (master)       - 

1.200 

a     n 

Iron 

Al 

London     -          . 

August  1870    - 

Serena 

Geo.  Symons  (master)     - 

493 

4      - 

Wood  and  iron   - 

Al 

Swansea    - 

October  1870   - 

L'Agouhanna 

W.  Kennedy  (master)      - 

1,108 

6      „ 

Wood 

Al 

Birkenhead 

August  1872    - 

Cereal 

Wilfred  Hine 

299 

18     .. 

Wood 

Al 

Swansea   - 

Octoberl872    • 

Bivouac 

Wm.  Laing- 

721 

1      *. 

Iron 

- 

NewoasUe 

December  1872 

Heniy  Bath 

W.  Pease  (master) 

486 

8     „ 

Wood 

Al 

Swansea   - 

May  1873 

County  of  Nairn   - 

Messrs.  Craig 

999 

3       n 

Composite- 

Al 

GfaMgOW     - 

May  1873 

Persia 

Mr.  George  Duncan 

1.704 

20      „• 

Wood       - 

Al 

Caidiff      . 

June  1878 

Prince  Alfred 

Gates 

- 

— 

Wood 

— 

Hull 

June  1873 

St.Mungo  - 

GUmour  &  Co.       - 

1.375 

8      » 

Iron 

Al 

Dundee     - 

July  1878 

George  Douthwaite 

Ralph  Curry 

362 

18        n 

Wood 

Al 

Hull 

July  1873 

Walter  Baine 

J.  J.  Grieve 

898 

6      M 

Iron 

AAl 

Dundee     • 

August  1873    - 

Channel  Light 

Chas.Blade8 

663 

6       n 

. 

- 

Hull 

August  1878    • 

IsabeUaKerrt       - 

John  Kerr  &  Co.    • 

1.416 

9     « 

Iron  and  wood     - 

Al 

Dundee     - 

September  1873 

Arraoan      ... 

Colin  Caird  (master) 

1.010 

12     „ 

Wood 

Al 

North  Shields     - 

September  1878 

Indian  Empire 

Geo.  Duncan 

1.516 

8     „ 

Iron 

Al 

Shields      - 

December  1873 

Mooresfoot  - 

W.  and  R.  Wright 

1,183 

10     „ 

Iron 

Al 

Shields      . 

December  1873 

John           ... 

John  Frostick 

367 

13           H 

Wood 

Al 

Porthcawl- 

*  Almost  rebuilt  in  1865. 

t  The  IsabeUa  Kerr  sailed  ofrain  on  23rd  Sept.  1874  with  coal  from  Greenock  for  Bombay,  and  was  posted  at  Lloyd's  as  missing  aoth  May  1876f 


Digitized  by  vnOOQ IC 


AFPENDIX  TO   THE   REPOBT. 


103 


OF    COALS. 


have  been  sent  in  answer  to  the  Circulars  of  the  Commission. 


Port  of 
Destination. 


Beaoription  of  CoaL 


How  loaded. 

Barrows  or 

Tips. 


"Whether  ven- 
tilated, and 
how. 


How  lonfi;  Coal  had 
been  on  board. 


Supposed  Cause  and 
extent  of  Casualty. 


Weather  when 
loading. 


Aden  - 

Valparaiso 

Shanghai 
Bombay 

Valparaiso 
Quebec 


Shanghai 
Oslcutta 
Bombsy 
Valparaiso 

Aden  - 

Bombay 
Bombay 
Bombay 


Valparaiso    - 
Matanzas      • 

Calcutta 

Batavia,  Java 


Chili   - 

Bombay 
Santos 

Odessa 

Chili   - 
Java    - 

Aden 
GaUe  • 
Point  de  Galle 

Constantinople 

Calcutta 

Bio     - 

Calcutta 

Bombay 

Bombay 

Bombay 

Valparaiso 


7fiO 
1.060 


1.000  ft 
400  coke 


tfO 

44fi 

abt.  600 

U08 
USOO 
2.060 
1,804 

8.600 
1,880 


1,776 


720 

060 


980 

part 

cargo. 

1,274 


720 

1.600 

488 

1.229 

660 
600 

2.987 

600 

1,700 

626 
1.170 

760 
1.956 
1.441 
1,977 

1,664 

664 


NorthWelsh      - 
Tyne 

Besolren  (hand  picked) 

Howard's  West  Hartley 
(double  screened). 


Smelting  coal  (not 
screened). 

Duke  of  Bttcdeugh  (un- 
screened). 


Bebside  West  Hartley 
and  Cowpen  Hartley. 
Townhill  Colliery 

Westminster  Birmbo 
(double  screenea). 

Rhonda  No.  3,  thro^and 
thro*. 


Welsh  steam 


Wishaw  Coal.  Lanark, 
(smgle  screened). 


Splint  coal  from  Scott 
and  Gilmour's  Col- 
lieries. Wishaw  Dis- 
trict. 


South  Wales  smelting 

coal. 
Wishaw  main  coal 


Langley  Mill 


Avon    Vale    coal 
screened). 


(not 


Merthyr  Dare,  \  Gfrove- 
send,  and  (Selli  and 
Cadorton. 


Prom  craft 

Dropped  from 

deck  20  ft.  first 

fkilL 

Baskets  and 

lighters. 

Spout 


Waggon  and 

shoot. 

Waggon  by 

crane. 


Tubs 

Tips 

Barrows 


Wheeled  on 
board. 

Waggon 


Ventilated 
Not  ventilated 

.Ventilated 
Ventilated 

Ventilated 
Not  ventilated 


Ventilated 

Partially  ven- 
tilated 
VentiUted 

Well  ventilated 


Ventilated  but 

ventilationstove 

in  and  broken. 

Ventilated 


Waggons 


Waggons, 

40  feet  fall. 

Partly  by  hand 


Waggon  spout 


By  hand  basket 
m>m  barges. 


Boxes,  about 
20  feet  fall. 

Waggon, 
fall  20  feet. 
By  spout 


Spout 


Smelting  coal,  Mynhyddy 

Hamilton     Coal     Co.. 
(double  screened). 

Insoles    Merthyr    and 
Steam  coal. 


Townhill  CoUieiy 
coal  (double  screened) 

S.  A  W.  Torkshito  pits 
(double  screened). 

Wishaw  Ell  coal  (Lanark 
district         (single 
screened). 


BU  coal  from  Lanark- 
shire. 


Cowpen    - 


Howard's  West  Hart- 
ley best  quality  steam 
(double  screened). 

Howard's  West  Hart- 
ley. 


Alner     smelting     coal 
(unscreened). 


By  boxes 

Wheeled  on 
board. 

Waggon 


Waggon 


Ventilated 


Ventilated 

Partially 
ventilated  with 

wood. 
Not  ventilated 


Ventilated 
horizontally  on 

each  side  of 

keelson  and 
perpendicularly 
at  each  hatch- 
Cargo  mvided 
into  S  separate 
oomportmonts, 

Ventilated 

Not  ventilated 


Well 
ventilated. 


YentOated 

Ventilated 
vrith  iron. 

Ventilated 

Not  ventilated 

9  fixed  venti- 
lators, besides 
plank  venti- 
lators. 


Waggon 

Tips 
Waggon 


Waggon. 
27  feet  run. 
26  feet  faU. 

By  spout 


Tips  and 
loading  appa- 
ratus. 

Waggon, 
&U  80  feet. 


Throuj^h 
ventilation. 

Ventilated 


WeU 
ventilated. 

Pairly 
ventilated. 

Ventilated 


Well 

ventilated 

with  Venetian 

shafts. 

Ventilated 


Over  8  months 
Nearly  4  months 

4  or  6  months 
If  months 

Over  8  months 
2  months 


6  months 
3|  months 
6i  months 
8  months 

Nearly  8  months 

2  months 
5  months 
at  months 


Nearly  2  months 
2  months 

Over  2  months 

1  month 


14  days 

8i  months 
2  months 

lOdi^s 

24  months 
8i  months 

16  weeks 

21  months 

Nearly  8  months 

a  months 
U  months 
2  months 

7  weeks 
Over  6  months 

8i  months 

8  months 
Over  8  months 


Ventilation;  fire 

Want  of  ventilation  and 
small  coal. 

Wetness  of  coal,  ship 

burnt 
Wetness  of  coal,    im- 
ventilation. 
it  of  faJl ;  severe 

Wet  irtAte  of  cargo ;  ship 

burnt. 
Quality  of  coal. 


Ship  scuttled     - 

Wetness  of  coal;  ship 

abandoned. 
Loading  bv  tips;   fire 

extinguished. 
Nature  and  wetness  of 

coal;  heating,    cargo 

discharged  and  sold  at 

Monte  video. 
Ii^un-   to    ventilation 

ana  wet  state  of  coal. 

Ship  burnt  and  aban- 
doned. 

P|re.  extinguished  by 
water. 

To  nature  of  coal  which 
has  fired  in  many 
vessels,  and  to  accu- 
mulation of  dust  and 
small  coal.  Great 
heating. 

Sulphur  in  the  coal; 
heated,  put  into  Bio. 

Cause  unknown ;  fire   - 


Ship  abandoned. 


Bad  quality  of  eoal  and 
damp  condition. 


Not  ascertained;    put 
into  Rio  and  ship  sold. 

Height     coals    fell    in 

loading ;  fire. 
Coal  fresh  wrought,  wet, 

and  of  fleiy  lutture; 

ship  burnt. 
Wetness  of   ooal,    and 

possibly  proximity  to 

boiler  bulkheads ;  fire 

extinguished. 
Coal  small  and  wet 

So  cause  attributed     - 


Not  ascertained ;  partial 

damage. 
No  cause  known ;  fire  - 

Coal  coming  fresh  from 
pit ;  ship  abandoned. 


Wet  state  of  cargo ;  fire 


Ventilation,  and  wet 
state  of  coal. 

Preshness  of  coal  Trom 
pits;  ship  scuttled  at 

Water  netting  in  through 
sidelights. 

Dampness  of  coal;  fired 
two  days. 

Coals  too  fresh  from 
pits,  and  not  suffi- 
ciently screened ;  ship 
beached  and  scuttled. 

No  information. 


Wet. 
Pine. 

Wet, 
Wet. 

Baining. 


Pretty  diy. 

Very  wet. 

Pine. 

Bain. 

Rainy. 
Very  showery. 

Very  dxy. 


Very  fine  and 
dry. 
Pine. 


Pine,  a  portion 
of  coal  taken  in 
wet  from  barges- 


Dry. 

Showery. 
Wet. 

Wet. 

Wet. 
Pine  and  dry. 

^138  Fine. 
Dry. 
Pine  and  dry. 

Raining  in- 
oessantly. 

Very  wet. 

Pine  and  dry. 

Wet  during 
voyage. 

Pair,  but  wind 

and  rain  on 

voyage. 

Average 

weather. 


Wet  state  of  oargo ;  fire         Very  wet. 
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SPONTANEOUS  COMBUSTION  OF  GOAL  IN  SHIPS: 


TABLE  IV. 

LisT  of  Coal-Laden  Vessels  posted  at  Lloyd's  as  Missing,  having  sailed  from  the  United  Kingdom  during 

the  years  1874  and  1875  on  over-sea  Voyages. 


DateofSaUing. 

VeaseL 

Tonnage. 

Voyage. 

Date  of  Lloyd's  List 
when  posted  as  MiMiiiR. 

1874. 
January  17    - 

Sidra  (s) 

923 

Shields 

Port  Said     - 

March  26,  1874. 

February  1    - 

Pilgrim 

182 

Mostjrn 

Santander    - 

May  7,  1874. 

w       3    - 

Lydia  - 

100 

Ayr 

Malaga 

July  80,  1874. 

»       6    - 

Alejandro 

436 

Newport 

Hong  Kong 

December  3,  1874. 

»       6    - 

AHda  - 

313 

Liverpool     - 

Buenos  Ayres 

PartcoaL 

„       6    - 

Oeorge  Duckies 

172 

Liverpool     - 

Lagos 

September  24, 1874 
(part  coal). 

,.       7    - 

Eliza  Thornton 

429 

CardiflF 

Cadiz 

August  20, 1874. 

„       9     - 

ZeUe    - 

172 

CardiflF 

Bordeaux     - 

May  7, 1874. 

«       9    • 

Anna  -           -           - 

75 

Liverpool     - 

Reikjavik     . 

July  30, 1874  (part 

coal). 
July  9, 1874. 

March  18       - 

Maria  - 

197 

Tyne 

Stockhohn    - 

„     20       - 

Forest  King     - 

1,085 

Newcastle    - 

Rio  Jandro  - 

September  24, 1874. 

„     24       - 

Sea  Queen 

372 

Liverpool     - 

Genoa  &  Rio  Janeiro 

July  30,  1874. 

„     81        - 

Rhuma 

138 

Liverpool     - 

Lisbon 

July  9,  1874. 

April  1 

Everdina 

212 

Sunderland  - 

Stockholm   - 

August  13, 1874. 

«     2 

Franklyn 

284 

Peterhead    - 

Iceland 

August  6, 1874. 

»     ^ 

Freak  - 

99 

Shields 

Cadiz 

July  30,  1874. 

»     6 

Raven  -           -           - 

101 

Cardiff 

Lisbon 

October  8,  1874. 

«     7           - 

Speedwell 

668 

Cardiff 

Malta 

August  13,  1874. 

»     7 

Myrtle 

417 

Sunderland  - 

Palermo 

August  18,  1874. 

„     8           - 

Atlantic 

996 

Liverpool     - 

Aden 

November  12,  1874. 

.,     8           . 

Eliza  Forbes    - 

149 

Tyne 

Stralsund     - 

July  16,  1874. 

r,     9           - 

May  Queen  (s) 

577 

Tyne 

Caithagena  - 

May  28,  1874. 

»     9 

Hyaline 

171 

Newcastle    - 

Guadeloupe  - 

December  3, 1874. 

„  10 

The  Barton  (s) 

417 

Greenock     - 

Licata 

June  11,  1874. 

»  11 

Pontiac 

1,060 

Sunderland  - 

Bombay 

December  10,  1874. 

„  12 

Jules  de  Rontaunay     - 

487 

Cardiff 

Bahia 

November  12,  1874. 

June  17 

North  Glen      - 

499 

Liverpool     - 

Caldera 

March  11, 1875  (pari 

coal). 
April  1, 1875. 

July  13          -            - 

Eastern  Star    - 

340 

Troon 

Singapore    - 

„    15 

Maypocho 

699 

Liverpool     - 

Valparaiso   - 

March  4,  1875. 

August  15      - 

Carmainia 

729 

Liverpool     - 

Valparaiso    - 

March  25,  1875. 

September  23 

Isabella  Kerr  - 

1,415 

Greenock     - 

Bombay 

May  20, 1875. 

October  13    - 

Nora  Graeme  - 

1,001 

Liverpool     - 

Bombay 

June  3,  1875. 

„       16    . 

St.  Mirren 

526 

Troon 

Demerara     - 

February  25,  1875 
(part  coal). 

November  7  - 

Romeo 

210 

Granton 

Berbice 

April  9,  1875. 

„        20  - 

Anna  -            -            - 

157 

Cardiff 

Villafranca  - 

July  8,  1875. 

»        27 . 

Success 

474 

Liverpool     -      ' 

Shanghai 

September  2,  1875. 

,.         28  - 

Solide  - 

294 

Cardiff 

Port  Mahon  - 

May  14,  1876. 

,,80- 

Ann  MitcheU  . 

189 

Cardiff 

Ban 

April  22, 1875  (part 
coal). 

December  5   - 

Alice  (8) 

627 

Cardiff 

Constantinople 

March  18,  1875. 

„        5    - 

Alfred 

79 

Swansea 

Granville      - 

March  11,  1875. 

.,      15    - 

ArgoBj 

394 

Shields 

August  5,  1875  (part 
(coal). 

„      31    - 

Marmion 

292 

Tyne 

Buenos  Ayres 

Julys,  1875. 

1875. 
January  10    - 

Hans  Christen  Orsted  - 

163 

Tyne 

Messina 

May  27,  1875. 

„        82    - 

714 

Porthcawl    - 

Gibraltar      - 

March  18,  1875. 

June  7           -            - 

Lothair 

859 

Liverpool     - 

Valparaiso   - 

June  29, 1876.   ' 

July  27 

Rosewood 

276 

Troon 

December  80, 1875. 

August  31      - 

Martin  Wiener  (s) 

755 

Tyne 

Hamburg     - 

October  7, 1875. 

September  24 

Mette  -           -           - 

91 

Tpe 

Korsoer 

December  16, 1875. 

October  26     - 

Acapulco 

598 

Liverpool     - 

Valparaiso   - 

June  15,  1876. 

November  8 

Yokohama 

154 

Tyne. 

Rotterdam    - 

January  18, 1876. 

(Yokahama  Beads) 

November  9  - 

Cavalier  (s)     - 

115 

Swansea 

Nantes 

December  16,  1875. 

„       15  - 

Lousitania 

206 

Newcastle    - 

Oporto 

March  2,  1876. 

„       20  - 

Benton 

952 

Birkenhead  - 

Bombay 

July  6,  1876. 

Decembers   - 

Magic 

180 

Tyne 

Lisbon 

March  9,  1876. 

This  list  is  made  up  to  July  6th,  1876  ;  but  there  may  be  other  Vessels  posted  as  Missing  during  the  remainder  of  the  year 
1876,  which  had  sailed  in  the  year  1875. 
Vessels  with  Pkitent  Fuel  not  included  in  the  List. 
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APPENDIX  VI. 

Form  of  Specification  for  Coal  Cargoes. 
*  Specification  (in  lieu  of  Shipping  Bill  and  Customs  Bill  of  lading)  for  British  and  Irish  goods  onlj.f 
In  the  ship Master,  for 


Port  of 

♦  The  Specification  of  Goods  exported  must  be  delivered  to  the  proper  Officers  of  Customs  within  ux  days  from  the  time  of  the 
final  clearance  of  the  ship,  as  required  by  the  28  Vict.  cap.  22. 

t  The  Goods  must  be  described  in  accordance  with  the  denomination  in  the  Official  List  of  British  and  Irish  Produce  and 
Manufactures  exported. 


Marks. 


Numbers. 


No.  and  Description 
of  Packages. 


Quantity  and  Description  of  Goods. 


Value. 


Total 


I  declare  that  the  particulars  set  forth  above  are  correctly  stated. 
Date 187  .  Exporter  or  Agent 


Address 


Gr  O  iStB  and 


1870' 


'1873' 


APPENDIX  VII. 

Selected  Correspondence. 


(a.)  Letter  from  Mr.  Charles  Icely,  R.N.,  on 

8  Hyde  Park  Terrace,  Mutley, 
Sir,  near  Plymouth,  Ist  April  1876. 

In  accordance  with  the  wish  of  the  Commission  for 
a  report  in  re^^ard  to  the  case  of  spontaneous  combustion 
at  the  Plymouth  Gasworks,  which  manifested  itself 
actively  during  the  month  of  February  last,  I  beg  to 
submit  the  following  statement  as  the  result  of  my  obser- 
vation on  the  spot,  together  with  information  given  by  Mr. 
Browning,  the  engineer  of  the  works.  There  are  at  these 
works  six  coal  stores,  two  of  which  are  severally  116  feet 
6  inches  long,  66  feet  hroad,  and  26  feet  in  height,  and 
will  contain  each  4,750  tons.  The  remaining  ones,  which 
are  smaller,  vary  in  capacity.  The  whole  of  them  will 
contain  in  the  aggregate  13,000  tons. 

On  the  occasion  of  my  visit  the  smaller  ones  were  clear 
of  coal,  and  the  two  larger  (which  are  contiguous)  were 
about  two-thirds  empty,  but  still  containing  m>m  700  to 
800  tons  each,  represented  by  heaps  26  feet  in  height.  The 
coal  in  both  was  in  process  of  combustion,  and  presented 
this  singular  feature,  "  That  the  fire  was  mainly  confined 
"  to  a  stratum  about  18  inches  wide,  and  this  at  a  height 
"  of  10  feet  from  the  basement,  traversing  the  heap 
''  laterally,  and  identical  in  height  and  width  in  both 
''  stores,  although  a  stone  partition  wall  two  feet  in 
"  thickness  divided  them.'*  There  were  inconsiderable 
patches  of  fire  (if  they  may  be  so  termed)  in  other  parts 
of  these  heaps  above  this  belt,  but  none  that  attracted  my 
attention  at  this  time  below  it. 

I  elicited  from  Mr.  Browning  that  it  had  been  the 
custom  of  the  Company  for  some  years  past  to  keep  the 
stores  filled  up  by  a  continuous  supply  during  the  summer 
months,  while  freights  were  low,  and  that  in  consequence 
a  great  portion  of  the  coal  would  be  stored  from  five  to  six 
months  before  being  required  for  use.  In  such  case  it 
invariably  heated,  and  year  after  year  it  had  been  his 
experience,  when  digging  into  the  mass,  to  discover  com- 
bustion more  or  less  advanced.    He  had  observed,  too,  on 


Combustion  of  Coal  in  Plymouth  Gasworks, 

these  occasions,  that  in  places  where  the  combustion  was 
in  its  incipient  stage  the  new  supplv  of  air  rendered  by 
the  turning  over  of  the  coal  soon  inouced  activity. 

To  show  the  inertness  of  water  in  extinguishing  &te  of 
this  nature,  he  drew  my  attention  to  isolated  heaps  of  coal 
in  other  parts  of  the  store,  of  from  one  to  two  tons,  then 
smouldering,  which  he  assured  me  had  been  well  damped 
with  water  a  week  previously. 

The  coals  usually  bought  by  the  Plymouth  Company  are 
of  three  varieties,  viz. : — Peareth,  Pelaw  Main,  and  New 
Pelton.  Mr.  Browning  was  of  opinion  that  •'  Peareth " 
was  in  the  largest  quantity  in  this  case. 

The  large  heaps  in  which  the  fire  was  present  were 
closely  lying  masses  of  small  coal.  A  sample  was  found 
to  be  very  friable,  and  largely  impregnated  with  iron 
pyrites. 

Viewing  the  feicts  of  this  case  as  herein  narrated,  they 
appear  to  be  fairly  confirmatory  of  the  evidence  already 
before  the  Commission,  viz  ; — "  The  danger  accruing  from 
"  long  storage  of  finely  divided  coal  of  certain  classes.'' 

"  The  manifest  tendency  the  so-called  through  ventila- 
"  tion  would  have  in  favouring  the  development  of  heat 
"  in  such  coal,"  and, — 

That  water  when  poured  on  the  surface  of  a  body  of 
coal  that  has  spontaneously  ignited,  though  it  may  arrest 
the  progress  of  the  fire,  does  not  efPectuallj  quench  it. 

In  view  also  of  the  tenacity  with  which  spontaneous 
fire  seems  to  cling  to  the  combustible  substance  of  coal,  I 
submit  with  much  deference,  for  the  consideration  of  the 
Commission,  that  if  the  contemplated  steam  experiment 
for  dealing  with  an  artificial  &:e  proves  successful,  a 
further  trial  of  its  efficacy  should  be  made  f if  practicable) 
on  a  mass  of  coal  under  the  altered  conditions  of  spon- 
taneous ignition. 

I  am,  &c. 

Chas.  Icely. 

J.  M.  Carmichael,  Esq. 


(b.)  Letter  from  Professor  Ferguson  on  Chemical  Analysis  of  Coal. 


The  following  is  a  letter  from  Mr.  Ferguson,  Pro- 
fessor of  Chemistry  at  Glasgow  Universitj,  giving  the 
results  of  his  examination  of  four  samples  of  coal 
submitted  to  him,  and  at  the  same  time  expressing  his 
opinion  that  conclusions  obtained  from  such  limited 
experiments  should  not  be  relied  upon. 

The  samples  submitted  to  him  were  ^'  Hamilton  £11," 
«  Watson's  Ell,"  "Russell's  Spluit,"  and  "  Roughrigg 
coal."  "Hamilton  Ell"  and  "Watson's  EU,"  or 
"  Hartley  "  as  it  is  sometimes  called,  would  represent 
the  cargoes  shipped  in  the  "  County  of  Nairn,"  "  Walter 
Bain,"  "Isabella  Kerr,"  "Lucayas,"  "Brenhilda," 
and  "  Blair  Athole,"  but  it  was  stated  by  those  sup- 
plying the  samples  that  they  would  show  a  greater 


proportion  of  pyrites  than  would  be  found  in  the  mass, 
although  pyrites  would  be  found  to  a  greater  or  less 
degree  in  all  Ell  coal. 

University  of  Ghisgow, 
Dbab  Sir,  May  16th,  1876. 

In  reply  to  your  favour  of  the  16th  inst.,  I  beg  to 
send  you  the  results  of  my  examination  of  four  samples 
of  coal  furnished  me  by  Mr.  John  Ferguson  of  Whiteinch. 
You  will  observe  that  I  have  confined  my  examination  to 
the  general  composition  of  the  coals,  in  so  far  as  that 
seemed  to  me  to  bear  on  the  question  of  spontaneous  com- 
bustion. No.  1.  is  £11  coal  from  the  Hamilton  Coal 
Company:  No.  2  is  Ell  coal  from  J.  Watson;  No.  3 
is  £11  coal  from  Roughrigg ;  No  4  is  Russell's  Splint.  The 
numbers  express  percentages. 
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SPONTANEOUS  COMBITSTION  OP  COAL  IN  43HIPS: 


No.  1. 

No.  2. 

No.  3. 

No.  4. 

Moisture   -           -           - 

8-15 

6-55 

1-60 

6-80 

Ash           -           -            - 

19*50 

17-20 

2-90 

7-20 

Coke 

59-24 

65-88 

67-10 

57-12 

Sulphur  (total)     - 

14-66 

10-84 

-•809 

-•689 

Iron 

6-68 

5-42 

Trace. 

Trace. 

„    pyrites 

12-17 

11-61 

Nob.  1  and  2  accordingly  contain  much  pyrites,  indeed 
the  mineral  was  quite  apparent  in  the  coal ;  Nos.  3  and  4 
are  practically  free  from  pyrites. 

In  order  to  ascertain  to  what  extent  the  pyrites  in  the 
coal  undergoes  oxidation,  I  made  one  or  two  experiments, 
with  the  following  resuls.  Portions  of  the  coals  were 
taken  and  the  amount  of  oxidized  sulphur  (assumed  to  be 
sulphuric  anhydride — OSj — entirely)  present  estimated. 
The  coals  were  then  spread  out  to  the  air,  one  part  being 
kept  dry,  another  being  moistened  from  time  to  time. 
Portions  of  these  were  taken  at  intervals  and  new  deter- 
tions  of  SOs  in  them  made.  The  numbers  again  denote 
percentages. 


In  original  sample  at  21  st 

December  1875. 
After  exposure,  moist,  till 

21  St  January  1876. 
After  ftirther  exposure  till 

24th  January  1876. 
After  exposure,  dry,  till  21  st 
«    January  1876. 
After  further  exposure  till 

24th  January  1876. 


No.l. 

No.  2 
SOa. 

No.  3. 
S0». 

-•198 

-•218 

Nil, 

--280 

-•346 

— 

-•308 

-•390 

— 

-•311 

-•807 

— 

--342 

-•350 

-•034 

No.  4. 
SO3. 


Nil. 


A  portion  of  No.  2  was  also  kept  in  air  for  a  week  at  a 
temperature  of  104°  Fahr.,  at  the  end  of  which  time  the 
SOg  amounted  to  -  -548. 

These  numbers,  if  they  are  of  any  value  at  all,  (for  in  an 
experiment  on  so  small  a  scale  ana  for  so  short  a  time  the 
smallest  accidental  circumstance  might  produce  considerable 
variations  and  anomalies,  which  could  be  got  rid  of  only 
after  many  repititions,)  show  that  the  oxidation  was  most 
rapid  at  first.  Thus  No.  1  in  the  dry  state  increased  at 
first  from  •  198  to  •  311,  that  is,  by  •  113 ;  afterwards  it  in- 
creased firora  -311  to  -342,  or  by  -031  only,  and  similarly 
with  all  the  others.  It  is  observable  that  No.  I  moist 
oxidized  less  rapidly  than  when  dry,  whereas  No.  2  oxidized 
at  first  more  rapidly  than  when  dry.  The  results  therefore 
with  regard  to  dampness  of  the  coal  are  contradictory. 
The  oxidation  of  the  pyrites  appears  to  eo  on  slowly  and 
at  a  diminishing  rate.  The  only  other  inference  that  forees 
itself  upon  us  is,  that  if  all  four  are  samples  of  coal  which 
have  caught  fire  spontaneously,  it  can  hardly  have  been 
due  to  the  oxidation  of  pyrites  alone,  seeing  that  No.  3  and 
4  are  free  from  that  substance. 

My  opinion  is  that  conclusions  of  any  worth  could  be 
arrived  at  only  after  very  many  experiments  on  different 
kinds  of  coal,  placed  under  varying  conditions  of  tempera- 
ture, &c.,  and  that  great  care  is  requisite  in  interpreting  the 
results  of  two  or  three  experiments  like  the  above.  The 
next  point  to  examine  is  the  extent  to  which  the  carbon 
and  hydrogen  of  the  coal  itself  undergo  slow  oxidation, 
and  whether  spontaneous  combustion  ^  not  due  to  that 
action. 


—  J.  M.  Carmichael,  Esq. 


I  am,  &c. 

John  Ferguson. 


--099 


(c.)  Lktter  from  Mr.  Poole,  Inspector  of  Mines,  Nova  Scotia. 


Sir, 


Halifax,  Nova  Scotia, 

January  12th,  1876. 
In  accordance  with  the  request  conveyed  in 
your  letter  of  August  3rd,  1875,  I  have  the  honour 
to  forward  you  the  following  information  on  the  sub- 
ject before  the  Commission,  to  be  submitted,  should 
it  meet  with  your  approval,  before  the  Royal  Com- 
mission on  the  Spontaneous  Combustion  of  Coal  at 
Sea. 

I  am  happy  to  be  enabled  to  give,  besides  the  results 
of  my  own  observations,  information  bearing  on  the 
subject  from  several  gentlemen  of  the  United  States. 
I  am  more  particularly  indebted  to  Estes  Howe, 
Esq.,  M.D.,  President  of  the  Cambridge  Gaslight 
Company,  for  his  assistance  in  obtaining  the  opinions 
of  others.  He  has  sent  me  the  accompanying 
paper  (I.)  read  before  the  New  England  Association 
of  Gas  Engineers,  in  February  1875,  by  J.  H.  Ar- 
mington,  Esq.,  Superintendent  of  the  Brooklyn  Gas 
Company. 

n.  A  statement,  with  a  diagram,  from  Mr.  Lees, 
President  of  the  New  York  Gas  Company. 

III.  A  letter  from  the  Hon.  Knowlton  S.  Chaffee 
on  the  Spontaneous  Combustion  of  Charcoal. 

rV.  Is  Dr.  Howe's  own  statement. 

V.  A  statement  of  B.  C.  Adams,  Esq.,  of  Montreal, 
on  the  heating  of  Nova  Scotia  coals  in  the  sheds  at 
Montreal  and  Quebec. 

VI.  A  letter  from  W.  W.  Greenough,  Esq.,  Trea- 
surer of  the  Boston  Gaslight  Company,  on  the 
Spontaneous  Combustion  of  Albertite. 

On  my  own  part,  I  will  first  refer  to  the  coals  of 
this  province,  which  are  all  bituminous,  and  which 
may  be  classified  according  to  the  two  chief  districts 
in  which  they  are  mined,  Pictou  and  Cape  Breton, 
into  non-caking  and  caking  coals.  The  following 
analyses  may  be  taken  as  typical  of  their  compo- 
sition : —  Pictou.  Cape  Breton. 


Volatile  matter  -30-48 
Fixed  carbon  -  61-23 
Ash  -  -     8-29 


100-00 


33-44 

62-32 

4-23 

100-00 


The  per-centage  of  sulphm*  in  the  Pictou  coals 
varies  from  -26  to  1*68  ;  an  average  of  seven  analyses 
gives  '  72  per  cent.  The  quantity  contained  in  Cape 
Breton  coals  is  greater ;  an  average  of  fourteen 
analyses  gives  2-05  per  cent,  of  sulphur. 

The  Pictou  coals  are  harder,  and  stand  handling  and 
transportation  better  than  those  of  Cape  Breton. 
They  are  chiefly  used  for  steam  purposes,  and  so  far 
as  is  known  they  have  never  heated,  either  in  store  or 
on  board  ship.  The  quantities  exported  south  of  the 
equator  have  been  very  small :  4,388  tons  in  1874, 
753  tons  in  1873,  and  1,600  tons  in  1875.  Large 
quantities  have,  however,  been  stored  for  months  in 
the  chief  towns  of  New  England,  and  in  Montreal 
and  Quebec,  and  in  no  case  is  the  coal  known  to  have 
heated  to  any  extent. 

The  same  cannot  be  said  of  the  Cape  Breton  coals, 
which  are  more  friable  than  those  of  Pictou,  and 
cases  of  spontaneous  combustion  are  known  to  have 
occured  with  some  of  these  coals.  They  are  nearly 
all  caking  coals,  and  suitable  for  gas  manufacture, 
though  many  or  all  find  some  service  as  steam  and 
domestic  coals.  The  quantities  sent  south  of  the 
equator  have  been  small  -.1,132  tons  in  1873, 688  tons 
in  1874,  and  3,446  tons  in  1875. 

A  cargo  of  1,000  tons,  unventilated,  arrived  in 
good  order  at  Singapore. 

The  general  practice  of  the  country  during  the 
winter  months,  when  the  ports  are  closed  and  shipping 
prevented  by  ice,  is  to  bank  the  coal  mined  in  heaps 
of  ten,  twenty,  and  even  forty  thousand  tons,  to  a 
height  of  18  to  25  feet.  In  no  case  has  heat  been 
known  to  have  been  generated  in  these  banks,  althoagh 
some  of  them  have  not  been  all  lifted  until  late  in  the 
autumn.  As  a  confirmation  of  the  absence  of  a  great 
increase  of  temperature,  it  has  often  been  noticed 
that  when  the  coal  has  been  negligently  dumped  over 
snow,  ice  is  found  in  the  heap  even  late  in  the  summer. 
As,  however,  many  coals  so  heaped  do  slack  even  in 
the  centre  of  the  banks,  I  suspect  a  slight  increase  of 
temperature  does  take  place  at  some  period.  I  shall 
suggest  that  tubes  be  inserted,  and  the  temperature  at 
several  places  in  some  heaps  be  taken  and  compared 
with  the  average  of  the  atmosphere.  At  some  mines 
the  coal  banked  is  first  riddled  in  the  pit^  at  others 
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the  duff  is  not  removed,  and  the  opinion  of  some 
managers  is,  that  the  per-centage  of  screenings  is  as 
large  from  that  which  has  been  riddled  as  from  that 
which  has  not  been  riddled ;  in  other  words,  that  the 
deterioration  is  diminished  by  leaving  the  duff  with 
the  coal.  Heating  has  been  observed  in  piles  of  slack 
coal  that  have  been  accumulated  during  the  summer 
for  the  use  of  the  engines  during  the  winter,  when 
the  season  has  been  showery,  but  not  when  it  has  been 
dry.  A  pile  of  3,000  tons  of  coarse  coal  of  the  same 
seam  was  kept  in  sheds  for  three  years  without 
heating.  A  heap  of  screenings  19  feet  high,  250  feet 
long,  and  averaging  33  feet  wide,  collected  within  a 
couple  of  months,  took  fire  within  two  months  after 
being  completed.  Smoke  was  first  observed  on  the 
side  of  the  heap  some  6  feet  from  the  bottom.  On 
shovelling  away  the  surfiice  layer,  6  inches  thick,  a 
crust  a  foot  in  thickness  was  found  underneath,  which, 
on  being  disturbed,  broke  into  flames.  A  similar  heap 
on  drier  ground,  but  four  times  as  long,  and  slowly 
accumulated,  never  heated. 

A  cargo  of  coal  from  another  seam  which  has  never 
heated  in  the  pit  banks,  was  discharged  on  a  wooden 
wharf  at  Boston,  where  air  played  over,  under,  and 
round  it,  and  took  fire  within  a  very  few  weeks. 

Mr.  Adams,  in  Appendix  Y.,  describes  the  circum- 
stances of  cases  of  spontaneous  combustion  at  Montreal 
and  Quebec,  and  shows  that  fires  occurred  in  positions 
similar  to  both  the  cases  mentioned  by  Mr.  Armington, 
at  Brooklyn  and  Troy,  in  the  fine,  compact,  and  djBimp 
coal  directly  under  the  dump,  and  in  the  coarse  cofJ 
with  freer  ventilation,  as  Dr.  Howe  confirmed  in  his 
statement.  Mr.  Lee's  diagram  shows  how  very  local 
the  origin  of  a  fire  may  be,  and  Mr.  Armington  men- 
tions a  similai*  case,  though  it  is  evident  there  is  at 
the  same  time  a  general  elevation  of  the  temperature 
of  the  mass.  Dr.  Howe  and  Mr.  Armington  agree 
that  the  best  American  gas  coals,  containing  less 
sulphur  than  our  provincial  coals,  are  just  as  liable  to 
spontaneous  combustion.  Messrs.  Perkins  and  Job  of 
Boston  and  New  York,  who  have  been  in  the  coal 
trade  for  over  30  years,  hold  similar  views,  and  further 
state  that  they  do  not  know  of  one  case  of  fire  at  sea 
in  a  vessel  laden  with  Nova  Scotia  coal.  The  heating 
of  the  Cumberland  coal  of  Maryland  in  the  dockyard 
of  Halifax,  and  its  ignition  at  Bermuda,  prove  that 
that  that  excellent  steam  coal  is  not  free  from  danger. 
The  heating  of  the  albertite,  which  is  entirely  free 
from  sulphur,  was  thought  to  be  due  to  the  absorption 
of  oxygen,  as  in  the  case  of  charcoal,  but  a  doubt  has 
been  raised  since  it  has  been  shown  that  5  per  cent, 
of  the  shipments  consist  of  bituminous  shale  (the 
walls  of  the  vein  from  which  the  albertite  has  been 
extracted  by  heat  and  pressure),  which  are  said  to 
contain  a  small  per-centage  of  sulphnr.  The  per- 
centage, however,  is  so  small  that  it  is  hardly  suffi- 
cient to  account  for  the  general  heating  observed. 

The  loss  of  the  barque  «*  Senator,"  in  October  1876, 
was  stated  to  be  due  to  the  spontaneous  combustion 
of  semibituminous  coal,  but  inquiries  disclosed  that 
besides  the  1,200  tons  of  Broadtop  semibituminous 
coal,  she  carried  400  tons  of  small  Charfield  bitumi- 
nous, which  was  taken  on  board  in  wet  weather. 
She  was  ventilated.  Respecting  anthracite.  Major 
Morris,  of  the  Reading  railway,  writes,  he  has  loaded 
a  large  number  of  vessels  up  to  2,000  tons  capacity 
with  anthracite  for  Chili,  San  Francisco,  Japan, 
^.,  and  in  no  case  were  precautions  taken  or  proved 
to  be  in  future  necessary.  The  Hon.  S.  Sloan, 
President  of  the  Delaware,  Lackawanna,  and  Western 
Railway  confirms  the  opinion  that  there  is  no  neces- 
sity for  care  against  fire  with  anthracite.  Dr.  Howe, 
in  his  statement,  points  out  the  opinion  of  the  work- 
men, that  all  coal  heaps  pass  through  a  heating  pro- 
cess. I  would  remark  in  connexion  with  this,  that 
this  stage  must  be  slight  in  the  heaps  of  fresh  mined 
coal,  as  it  has  not  hitherto  been  noticed,  but  that  it 
appears  to  be  developed  when  the  coal  is  turned  over 
and  wetted,  just  as  heaps  of  pyrites  and  decaying 


vegetable  matter.  Regretting  that  the  information 
on  the  matter  at  my  command  is  not  more  specific  and 
relevant  in  character, 

I  have,  &c. 
Henbt  S.  Poole,  M.A.,  F.G.S.,  <fcc. 

Inspector  of  Mines  for  Nova  Scotia. 
The  Rt.  Hon.  Hugh  C.  E.  Childbes,  M.P., 

Chairman  of  the  Royal  Commission 
on  the  Spontaneous  Combustion  of  Coal  at  Sea. 


A  Paper  read  before  a  Meeting  of  the  New 
England  Association  of  Gas  Enginebbs, 
February  1875,  by  Colonel  J.  H.  Armington. 

During  the  month  of  December  1874  it  was  discovered 
that  the  coal  stored  in  the  coal  sheds  of  the  Brooklyn  Gas- 
light Company  was  on  fire.  It  has  been  the  practice 
for  many  years  at  these  works  to  introduce  gas  tubing, 
li  inches  in  diameter,  in  the  various  piles  of  coal,  in  order 
that  the  temperature  should  be  known,  and  a  daily  record 
made  of  it.  In  this  way  a  carefid  watch  has  been  kept, 
and  whenever  the  temperature  changes  it  has  been  imme- 
diately noticed,  and  the  necessary  steps  taken  to  prevent 
further  danger,  by  at  once  usins  the  coal  showing  the 
extra  heat.  The  coals  purchased  oy  this  Company  during 
1874  were  supposed  to  be  so  free  from  sulphur  and  iron 
that  the  tubing  was  not  introduced,  and  consequently  the 
high  temperature  was  not  known  until  that  particular 
odour  was  noticed  which  is  always  given  oflp  when  spon- 
taneous combustion  occurs  in  gas  coals.  At  the  same  time 
that  the  peculiar  odour  was  apparent,  smoke  appeared  in 
the  shed,  and  operations  were  at  once  commenced  to  find 
the  fire.  After  three  days  and  nights  of  continual  labour, 
and  the  removal  of  about  900  tons  of  coal,  the  fire  was  dis- 
covered to  have  taken  place  in  a  pile  of  Penn  coal ;  and, 
when  reached,  it  proved  to  be  confined  to  a  space  of  less 
than  12  feet  in  diameter  and  4  feet  in  height.  The  entire 
mass  was  so  thoroughly  baked  together  tluit  it  had  to  be 
broken  in  pieces  with  bars  in  order  to  remove  it.  After 
removing  it  from  the  shed  it  was  piled  in  a  heap  on  the 
wharf,  and  in  a  few  minutes  after  being  exposed  to  the  air 
the  whole  mass  was  in  a  blase.  Only  two  instances  of  this 
kind  have  ever  come  to  the  knowledge  of  the  writer,  of  spon<> 
taneous  combustion  in  our  domestic  coals  ;  and  I  believe 
it  is  the  general  opinion  of  gas  engineers  that  no  danger  is 
to  be  apprehendea  from  stowing  these  coals  in  piles  of  the 
ordinary  height  that  we  are  accustomed  to  see  about  the 
gasworks  in  this  country. 

The  first  instance  of  this  kind  that  came  to  my  know- 
ledge occurred  in  Troy,  N.Y.,  and  the  cause  was  said  to 
have  been  from  its  being  so  solidly  packed,  the  fire  having 
taken  place  directly  imdemeath  the  dumping  hatch  of  the 
coal  shed.  The  otiier  was  in  the  works  of  the  New  York 
Gas  Companv,  and  the  cause  of  this  f^  I  have  never  heard 
stated.  The  nre  in  the  shed  of  the  Brooklyn  Gas  Company 
commenced  between  the  tracks,  and  in  that  portion  of  the 
coal  which  rolled  from  the  piles  when  it  was  dumped,  on 
each  side  of  it ;  it  must  therefore  be  evident  to  us  all  that 
this  fire  could  not  have  occurred  from  the  same  cause  as 
that  mentioned  in  the  coal  sheds  at  TVoy. 

From  whatever  cause  the  fire  did  proceed  (and  in  this 
case  I  am  unable  to  give  any  satisfactory  reason  for  it),  it 
shows  us  that  there  is  danger  of  spontaneous  combustion 
in  our  coal  stores,  and  that  the  necessary  precautions  should 
always  be  taken  to  discover  any  overheating  which  may  be 
likely  to  recur.  Having  been  asked  how  the  pipes  are  pre- 
pared in  which  the  thermometers  are  inserted,  I  will  state, 
that  in  one  end  of  a  pipe  a  solid  pointed  plug  is  welded  to 
dose  the  end  and  to  better  adapt  the  pipe  for  being  driven 
down  through  the  coal ;  above  this  plug  a  dozen  or  more 
holes,  i  inch  in  diameter,  are  then  drilled,  giving  the  neces- 
sary openings  for  the  air  to  enter. 

The  temperatures,  which  are  taken  regularlv,  vary  from 
day  to  day,  and  are  always  found  to  he  higner  than  the 
atmosphere.  Bjr  an  examination  of  the  tablM  of  tempera- 
ture accompanying  this  paper,  it  will  be  seen  that  this 
variation  is  very  great,  and  proceeds  from  some  cause  which 
is  well  worthy  of  our  consideration. 

During  the  past  week  it  was  discovered  that  the  tem- 
perature was  rising  in  a  pile  of  Newcastie  coal,  and  when 
the  thermometer  indicated  200^  men  were  set  at  work  to 
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turn  the  cofd  over,  and  the  fire  was  found  in  one  of  the 
spruce  uprights  which  supported  the  trestlework  of  the 
track  from  which  the  coal  was  dumped.  This  coal  had 
been  piled  about  seven  months,  and  the  fire  was  directly 
under  the  track  from  which  the  coal  was  dumped.  The 
fire  was  confined  to  a  space  about  8  inches  in  diameter, 
and  had  not,  so  far  as  could  be  discovered,  affected  the 
coal  except  by  disintegration.    It  will  be  noticed  in  this 


case  that  the  heat  was  sufficient  to  ignite  the  wood,  and 
had  it  not  been  discovered,  the  burning  of  the  wood  would 
have  ignited  the  coal.  The  high  temperature  that  had 
been  noticed  in  this  pile  of  coal  preWous  to  the  discovery 
of  the  fire  was  120°;  and  while  the  coal  was  being  removed, 
another  thermometer,  within  10  feet  of  the  one  indicating 
200°,  only  indicated  118°. 
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II. 

Statement  made  by  Mr.  Lees,  President  of  the 
New  York  Gas  Company. 

2l8t  Street. 


Yard. 


Statement  from  New  York  Gas  Company. 


A  A  is  a  wooden  partition  to  separate  coal. 
Over  B  is  an  open  ventilator  in  the  roof  through  which 
the  smoke  was  first  seen.  The  gates  in  the  yard  and  on 
21st  Street  were  opened  and  the  coal  removed  to  B  (see 
red  dots),  where  the  partition  was  found  charred  and  burn- 
ing at  about  15  or  20  feet  from  the  i^round.  The  fire  was 
then  traced  from  B  to  C  (see  black  dots),  growing  deeper 
all  the  wav,  until  at  C  it  was  found  in  the  form  of  a  red-hot 
coke  on  the  floor.  There  was  no  wood  at  or  near  C.  Nor 
was  any  burned  except  on  the  partition  at  B.  The  floor  is 
of  stone. 

The  whole  quantity  of  coal  burned  did  not  exceed  (say) 
30  tons,  of  which  the  centre,  C,  was  thoroughly  carbonized. 

The  coal  was  Penn  and  Westmoreland  mixed  and  had 
been  in  about  six  months. 


III. 

On  the  Spontaneous  COiMBusTiON  of  Charcoal,  by 
the  Hon.  Knowlton  S.  Chaffee,  of  Boston. 

In  answer  to  your  questions  on  the  spontaneous  combus- 
tion of  charcoal  I  will  say,  First,  that  I  have  been  engaged 
in  the  business  about  30  years,  and  have  annually  handled 
nearly  a  million  of  bushels.  Second,  the  coal  is  made  at 
all  seasons  of  the  year,  and,  chiefly  burned  in  brick-kilns. 
I'hird,  the  Boston  market  requires  that  the  coal  shall  be 
free  from  dust,  therefore  it  is  screened  over  half-inch  mesh 
screens.  The  screenings  if  dry  and  piled  in  heaps  of  100 
bushels  or  more,  whether  on  the  ground  or  a  floor  of  any 
kind,  either  under  cover  or  outside,  will  heat  and  produce 
spontaneous  combustion  in  a  very  few  days.     The  heat 
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will  extend  through  the  whole  pile.  You  ask,  whether  wet 
or  dry?  Of  course  if  very  wet  it  cannot  heat,  and  if 
perfectly  dry  it  would  not  us  long  as  it  remained  so,  but  it 
will  inhale  moisture  enough  from  the  ground  and  atmos- 
phere to  produce  heat ;  and  if  in  a  large  pile,  it  will  bear 
several  heavy  showers  before  it  would  become  wet  enough 
to  prevent  heat,  as  the  water  would  not  penetrate  sufficiently 
through  it.  There  is  no  danger  of  regular  charcoal  heating, 
as  its  size  will  admit  the  circulation  of  air.  If  pulverized 
to  a  fiiie  powder  it  will  be  so  solid  that  it  cannot  heat,  but 
the  screenings  to  which  I  refer,  when  dry,  will  heat  under 
almost  any  circumstances. 

Coal  burned  in  pits  the  old-fashioned  way,  covered  with 
earth,  never  troubled  us,  and  I  do  not  believe  will  heat. 


IV. 


Statemext  of  EsTES  Ho^vE,  Esq.,  M.D.,  President 
of  the  Cambridge  Gas  Company. 

*  4t  «  *  In  November  1873  a  spontaneous  fire 
occurred  in  the  coal  shed  of  the  Cambridge  Gaslight 
Company,  Massachusetts.  The  shed  is  of  wood,  300  jfeet 
long,  70  feet  wide,  situated  on  a  wharf,  and  receives  the 
coal  directly  from  the  vessel.  The  coal  is  hoisted  to  the 
height  of  the  run  which  extends  the  whole  length  of  the 
building  through  the  middle,  at  a  height  of  22  feet.  The 
floor  at  this  time  was  of  earth.  The  coal  affected  was  a 
mixture  of  Glace  Bav  and  Caledonia,  Nova  Scotia  coals. 
The  run  is  supported  by  posts  of  spruce  10  inches  square 
and  10  feet  apart  each  wav.  The  coal  had  been  put  in 
rapidly  and  was  all  dumped  from  the  run.  It  was  thought 
to  be  finer  than  usual,  and  probably  more  damp.  There 
was  some  idea  that  rain  had  blown  in  through  the  hatch- 
ways and  dripped  down  at  the  place  afiPected.  This  is  not 
certain.  The  nre  was  first  indicated  by  steam  and  smoke 
escaping.  Thinking  the  trouble  might  be  superficial,  men 
were  put  on  .to  shovel  the  coal  over,  but  at  one  point,  at 
which  one  of  the  posts  was  the  centre,  it  was  found  that 
the  heat  increased  on  going  down.  At  a  point  about  five 
feet  from  the  surface  the  post  was  completely  converted 
into  charcoal,  and  that  without  any  appearance  of  redness, 
no  live  fire  being  found  for  two  or  tnree  feet  below  this 
point.  The  coal  surrounding  the  post  was  agglutinated, 
and  in  the  first  stage  of  coking.  The  fire  was  followed 
down  to  the  floor,  and  a  very  large  quantity  of  coal  was 
removed.  At  a  point  about  20  feet  distant,  around  another 
post,  the  same  heating,  though  to  a  less  degree,  occurred. 
Some  heating  in  the  upper  part  of  the  coal  heap  at  a  point 
nearly  200  feet  distant  was  also  observed,  but  shovelling 
over  about  four  or  five  feet  of  the  top  put  an  end  to  it. 
A  similar  difficulty  occurred  in  a  pile  of  Cape  Breton  coal 
in  August  of  this  year.  It  was  early  discovered,  and  wad 
confined  to  a  limited  space  directly  under  the  dump.  The 
coal  was  fine  and  closely  packed,  and  possibly  unusually 
damp.  There  was  no  post  or  other  wood  concerned  in  this 
case.  Nor  was  there  any  tendency  to  heat  shown  in  the 
rest  of  the  coal.  For  many  years  I  have  noticed  my  coal 
piles  showed  a  tendency  to  heat,  and  I  have  had  to  remove 
coal  which  otherwise  I  feared  would  ignite. 

I  have  visited  the  Brooklyn,  New  York,  and  Manhattan 
gas  works,  and  have  made  inquiries  of  many  in  relation  to 
the  matter  of  spontaneous  combustion.  I  find  that  it  has 
taken  place  in  charcoal,  albertite,  Newcastle  coal,  all  Cape 
Breton  coals,  and  all  trans-Allegheny  coals,  that  is,  in 
Penn,  Westmoreland,  Youghiogheny,  Newburgh,  Orrel, 
Fairmount,  &c.  The  first  three  are  taken  from  the  Pitts- 
burgh main  seam  at  different  points,  and  they  are  the 
purest  and  best  American  gas  coals.  In  every  case,  except 
one  at  the  Manhattan,  the  coal  affected  was  fine  and  very 
closely  packed.  In  many,  but  not  in  all  cases,  the  trouble 
seemed  to  originate  where  the  coal  was  dumped. 

My  own  observations  have  led  me  to  think  that  a  certain 
process  of  heating  in  piles  of  coal  is  very  general,  if  not 
universal.  The  observations  of  Mr.  Armington,  by  means 
of  gas  pipes  driven  down  through  or  placed  in  the  coal  as 
it  is  stored,  confirms  this  idea,  and  the  engineer  of  the 
Manhattan  gasworks  makes  the  same  statement.  Mr. 
Armington  has  in  his  coal  shed,  which  is  210  by  180  feet, 
and  now  stored  22  feet  deep  with  coal,  mostly  American, 
60  of  these  tubes,  with  thermometers  in  them,  of  which  a 
dailj  register  is  kept.  As  having  a  bearing  on  this  matter 
I  gi^^  you  some  ^gures  from  his  register.  The  tubes  are 
numbered.  A  group  of  tubes  quite  near  each  other, 
numbered  1,  2,  3,  4,  were  placed  at  a  point  which  seemed 
86814. 


hot,  which  was  filled  14  feet  deep,  and  the  filling  discon- 
tinued on  account  of  the  heat. 

Penn  Coal. 
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Oct  13. 
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62 
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102 
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70 

56 

98 

98 

90 

52 

62 

90 

88 

92 

54 

64 

86 

84 

84 

56 
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I  would  add  that  the  labourers  in  the  coal  sheds  all  agree 
that  the  coal  heaps  go  through  a  heating  process,  and 
when  that  is  once  over  they  think  it  does  not  recur. 

There  is  a  very  general  impression  that  the  presence  of 
wood  leads  to  spontaneous  combustion.  It  seems  to 
me  that  this  impression  wises  from  the  fact  that  wood, 
especially  all  varieties  of  fir,  ignites  at  a  much  lower 
temperature  than  coal,  and  if  coal  is  heated  in  the  presence 
of  wood,  the  wood  first  takes  fire. 

I  may  add  that  mj  experience  shows  that  if  air  is  ex- 
cluded the  process  or  combustion  in  the  compact  heap  of 
coal  is  slow,  and  time  may  be  taken.  I  have  yet  to  hear  of 
a  case  where  there  was  a  general  heating  to  the  blazing 

goint  of  a  pile  of  coal.  There  seems  to  be  a  nucleus  of 
eated  coal,,  which  gradually  extends  upwards,  spreading 
as  it  rises,  ^hen,  however,  any  considerable  quantity  is 
heated,  gas  is  given  off,  which  coming  to  the  air  may  be 
lighted  and  burn  rapidly. 

It  seems  to  me  that  the  plan  of  observations  of  tempera- 
ture bv  means  of  gas  tubes  in  the  coal  is  easily  applicable 
to  coal  on  board  ship,  and  would  afford  most  valuable  in- 
formation of  the  condition  of  the  cargo. 


Statement  of  Hobekt  C.  Adams,  Esq.,  'of  Montreal. 

The  Nova  Scotia  coals  imported  in  1873  by  the  Grand 
Trunk  Railway  were  piled  in  open  spaces  in  three  localities. 
One  pile,  all  of  Cape  Breton  coal,  of  12,000  to  15,000  tons, 
another  of  12,000  tons,  chiefly  of  Cape  Breton,  and  the 
third  chieflv  of  Nova  Scotia  (Pictouj  with  some  Cape 
Breton.  Much  of  the  coal  was  wet  when  piled,  for  the 
season  was  rainy.  Late  in  the  fall,  when  the  coal  had  been 
two  or  three  months  in  yard,  the  two  piles  consisting  of 
Cape  Breton  coal  were  discovered  to  be  on  fire,  and  the 
third  smoked.  The  coal  was  dug  through,  turned  over^ 
and  the  fire  extinguished  by  this  means.  Water  was  also 
used  freely,  but  without  much  effect.  The  coal  was  very 
fine.    The  third  heap  did  not  ignite. 

The  gas  company  last  winter  had  about  9,000  tons  of 
Cape  Breton  coal  stored  quite  dry  in  a  covered  building, 
piled  12  to  14  feet  high.  The  coal  was  small.  After  being 
stored  five  or  six  months  fire  broke  out  among  the  larger 
sized  coal  that  ran  out  to  the  walls,  and  against  the  posts 
supporting  the  roof.  The  fire  ran  up  the  posts,  ignited 
the  roof  and  the  platforms  over  the  coal.  This  caused  the 
whole  surface  of  the  coal  to  catch  fire,  and  it  burned  to  a 
depth  of  2  feet,  being  finally  extinguished  by  water. 
The  fire  below  was  subdued  by  digging  through  and  cart- 
ing awav  the  coal.  It  was  found  that  among  the  small 
coal  in  the  centre  of  the  pile  there  was  no  fire.  This  causes 
the  engineer  to  think  that  ventilation  assists  combustion, 
the  fire  having  burned  in  the  large  coal  where  there  was 
the  most  circulation  of  air.  The  Grand  Trunk  Railway 
adopting  the  opposite  theorv,  have  placed  ventilating  plat- 
forms and  chimneys  through  their  coal  heaps. 

An  illustration  of  the  danger  ansing  from  wet  coal  is 
furnished  by  a  vessel  lately  arrived  with  Cape  Breton  coal. 
She  loaded  in  the  rain,  and  the  wet  coal  under  the  hatches 
was  nearly  in  a  state  of  combustion^  while  the  drier  coal  in 
the  ends  of  the  vessel  was  cool. 
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SPONTANEOUS   COMBUSTION   OF   COAL   IN  SHIPS: 


VL 

OfB,ce  of  the  Boston  Gas-Light  Company, 
No.  24,  West  Street.  Boston, 
Dbar  Sir,  30th  Nov.  1875. 

We  have  been  purchasers  of  Albert  coal  for  more 
than  twenty  years,  and  during  the  larger  proportion  of 
that  time  have  received  a  very  considerable  share  of  the 
products  of  the  mine. 

The  published  analysis  of  the  coal  shows  an  entire  firee- 
dom  from  sulphur. 

It  has  usually  been  stored  by  us  in  large  sheds,  and 
pOed  to  a  height  of  twenty  or  more  feet.  Latterly,  it  has 
been  piled  in  the  open  air,  without  any  protection  m>m  the 
weather. 

During  the  period  of  time  that  we  have  had  the  coal,  it 
has  heated  four  times — ^but  more  seriously  during  the 
autumn  of  1874  than  ever  before.  On  two  seasons 
before  this,  it  heated  and  fired  the  timber  supports  of  the 
shed  in  which  it  was  stored,  for  which  no  explanation  at 
the  time  could  be  found. 

Last  year  a  special  examination  of  the  coal  was  made 
for  the  purpose  of  ascertaining  the  cause.    It  was  found 


that  a  certain  portion  of  the  lining  of  the  mine,  as  weU  as 
the  seam  in  ihe  coal,  contained  pyrites.  Thin  shale 
formed  about  five  per  cent,  of  the  mass,  and  with  the 
disintegrated  condition  of  the  coal,  being  mostly  of  the 
description  called  "slack"  at  the  mines,  sufficient  elements 
were  found  to  account  for  heating,  fusion,  or  even  fire. 

The  following  analysis.  Dr.  8.  Dana  Hayes  and  Prof. 
P.  Sterry  Hunt  shows  the  effect  of  "  heating  ''  ;— 

Albert  coal  of       Albert  ooal 
good  quality,    after  "  bfittfeinff.** 


4-65 

85-89 

9-46 


100- 


Bituminous  and  volatile  matter    -    56 '05 
Coke         .  -  .  -    40-81 

Ash  (red  and  mostly  oxide  of  iron)      3'  14 

100- 

Whenever  the  coal  showed  symptoms  of  heating,  it  was 
shovelled  over  in  the  heaps  for  the  purpose  of  cooling  it. 

)[o\m  respectfully, 
Henrv  S.  Poole,  Esg.,  W.  W.  Grkenough. 

Inspector  of  Mines, 

.Halifax,  Nova  Scotia. 


(cL)  Papee  and  Statistics  from  the  Royal  Mail  Steam  Packet  Company. 


Sir, 


The  following  information  and  statistics  were  fur- 
nished by  the  Royal  Mail  Steam  Packet  Company 
with  reference  to  the  Inquiry  of  the  Commission. 

Royal  Mail  Steam  Packet  Company, 

No.  55,  Moorgate  Street,  London,  E.C. 
16th  November  1875. 
I  AM  instructed  by  Mr.  Marshall  to  forward  you  the 
following  documents  which  you  wished  to  be  furnished 
with  for  the  information  of  the  Royal  Commission  on  the 
Spontaneous  Combustion  of  Coals,  viz.,  Copy  of  instruc- 
tions to  superintendents  at  ports  of  shipment;  Table 
showing  the  description,  quantities,  destination,  &c.,  of 
the  various  shipments  for  the  Company  during  the  last 
three  years ;  and  I  will  be  glad  to  furnish  you  with  any 
further  information  you  may  wish  for  the  mformation  of 
the  Committee. 

I  am,  sir,  your  obedient  servant, 
James  Cannichael,  Esq.,  T.  C.  W.  Dykr, 

32,  Abingdon  Street,  pro  Sedretary. 

Westminster. 


Royal  Mail  Steam  Packet  Company. 

Instructions  for  Mr.  Pope,  Coal  Inspector. 

.  1.  By  accompanying  form,  marked  No.  1,  you  will 
observe  that  all  coals  purchased  by  the  Company  should  be 
of  the  best  quality,  and  fresh  wrought ;  and  it  will  be  your 
duty  to  see  that  the  coals  shipped  are  the  produce  of  the 
mines  and  of  the  description  stipulated  for.  Moreover,  that 
all  conditions  of  purchase  are  duly  fulfilled.  In  order  that 
you  may  have  the  necessary  power  to  ascertain  this,  you 
have  permission  to  examine  the  pit-head  tally  books  at  all 
times,  and  you  will  be  duly  advised  of  all  new  contracts. 

2.  The  loading  of  each  essel  must  be  personally  super- 
intended during  the  shipment. 

3.  Each  vessel  must  oe  examined  before  receiving  stif- 
fening to  see  that  the  hold  is  properly  prepared  and  cleaned 
to  receive  it,  and  that  the  coals  are  kept  strictly  clear  of  the 
ballast,  which,  if  of  sand,  is  injurious  to  them. 

4.  The  vessel  to  be  again  examined  when  totally  unbal- 
lasted to  ensure  the  hold  being  clean  throughout. 

5.  The  weight  of  the  coals  at  the  tips  to  be  carefully 
superintended  and  checked,  and  subsequently  compared 
with  the  colliery  weights,  the  result  to  be  reported  on 
Form  No.  2,  and  it  is  important  that  the  weighing  machines 
at  the  tips  should  be  tested  as  to  their  correctness  as  often 
as  opportunity  arises. 

6.  In  cases  where  the  coals  have  to  be  screened  at  time 
of  shipment,  it  must  be  seen  that  this  is  properly  done,  the 
screens  kept  open  and  in  no  way  choked  up  with  the 
small.  The  small  coal  to  be  drawn,  weighed,  and  properly 
allowed  for. 

7.  A  check  must  be  kept  of  the  tares  on  the  coal  wag- 

fons,  as  differences  have  been  frequently  found  to  exist 
etween  the  weights  painted  on  them  ana  the  actual  tares. 
Care  must  be  taken  that  this  is  not  done  in  dry  weather, 
and  you  can  exercise  your  own  discretion  as  to  the  mode 
and  time  of  doing  this.  You  will  find  a  memo,  marked 
No.  3,  showing  how  the  weights  are  recorded  and  the 
averages  arrived  at  in  cases  of  this  kind. 

8.  The  Alexandra  Docks  at  Newport  being  fitted  up  with 
tips  and  weighing  machines,  it  is  preferable  that  the  ships 
chartered  by  the  Company  should  load  there,  and  if  pos- 
aible  under  those  tips  having  anti-breakage  boxes.    You 


will  see  that  the  latter  are  always  used  at  first  to  convey 
the  coal  easily  into  the  hold,  and,  in  conjunction  with  this, 
that  the  staith  is  lowered  sufficiently,  or  as  much  as  possible 
into  the  hold,  and  so  prevent  much  breakage. 

9.  Although  the  Company  undertake  to  load  the  vessels 
chartered  by  them  in  a  certain  nimiber  of  days,  it  must  be 
understood  that  the  contractors  hold  them  harmless  in 
this  respect  (see  Form  No.  4),  and  in  case  of  any  question 
of  this  kind  arising  the  captains  must  be  referred  to  the 
contractors  for  a  settlement,  but  the  facts  are  nevertheless 
to  be  fully  reported  to  the  secretary. 

10.  When  a  ship  is  chartered,  copy  of  the  charter-party 
will  be  at  once  sent  you,  and  no  coab  are  to  be  shipped 
(except  those  required  for  stiffening)  until  the  ship  be 
wholly  unballastea  and  ready  for  cargo,  when  the  loi^ing 
days  may  be  said  to  commence,  supposing  the  ordinaiy 
notice  for  cargo  has  been  given  to  the  contnctors. 

11.  You  will  carefully  ascertain  what  coals  the  vessel 
has  on  board  (if  any)  previous  to  cargo  being  shipped. 
This  should  be  kept  apart,  and  made  up  to  one  per  cent,  of 
cargo.  Should  the  captain  have  any  wood  on  board  it  can 
stand  against  a  proportionate  quantity  of  coal,  if  you  think 
it  advisable. 

12.  Bills  of  lading  are  issued  on  the  Company's  form. 
No.  5,  in  sets  of  four  ;  two  of  which  are  to  be  sent  to  the 
Company's  office,  one  by  the  ship  for  the  Company's 
agent,  with  the  copy  of  charter-party,  and  the  other  for  the 
captain.  The  captain  must  sign  for  the  cargo  on  the  bills 
of  lading  as  per  dock  or  railway  weights. 

13.  The  captain  must  sign  (on  the  back  of  the  bills  of 
lading)  for  the  advance  which  will  be  paid  in  London  in 
terms  of  clause  in  charter-party.  Great  care  is  to  be  taken 
in  calculating  the  freight,  which  is  to  be  inserted  on  the 
bills  of  lading,  deducting  the  advance  if  any.  It  is  seldom 
more  than  one  third  of  the  freight  is  advanced,  but  in  no 
case  (unless  with  the  Company's  sanction)  is  the  advance 
to  exceed  the  amount  stated  in  charter-party.  The  cap- 
tains can,  however,  take  what  lesser  amounts  they  choose, 
provided  the  same  be  not  lower  than  50/.,  except  in  cases 
of  very  small  ships. 

14.  A  form  of  certificate.  No.  ,  is  to  be  filled  up 
for  each  vessel  which  may  be  loaded,  and  sent  to  the 
Company's  office  with  the  bills  of  lading.  On  the  back 
of  this  certificate  the  colliery  and  tip  weights  are  to  be 
inserted,  also  the  quantity  of  small  extracted,  which 
deduction  from  the  tip  weights  would,  in  the  case  of 
double-screened  coal,  form  the  bill  of  lading  quantity. 

15.  The  contract  for  coals  required  at  Southampton  has 
been  made  with  Messrs.  D.  Davis  and  Sons  for  their 
double-screened  Merthyr  coal.  A  steamer  is  sent  by 
Messrs.  Wm.  Hill  &  Co.  about  once  a  week  for  these 
supplies,  and  the  Company  pay  for  the  same  Id  accordance 
with  the  delivery  weight  at  Southampton.  It  is,  however, 
necessary  that  in  addition  to  the  usual  inspection  you 
should  ascertain  the  quantity  shipped,  and  inform  the 
Company's  superintendent  at  Southampton  (Captain 
Bevis)  immediately  a  steamer  is  loaded  of  the  quantity  she 
has  on  board. 

16.  A  daily  report  (No.  6)  should  be  made  to  the 
Company  stating  the  quantity  of  coals  shipped  during  the 
day,  vessels  in  port  when  stemmed  for  cargo,  and  all 
other  information  which  you  may  consider  the  Company 
should  be  acquainted  with.  It  would  be  interesting  also 
if  you  stated  any  information  you  might  glean  about  new 
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pits  being  opened,  alterfitions  in  wages,  strikes,  &c.  of 
colliers. 

17.  Before  the  invoices  for  coals  are  sent  to  this  office 
for  payment  they  shoald  be  certified  by  you  as  correct. 

IB.  You  will  send  a  note  of  your  travelling  expenses  to 
the  secretary  monthly,  as  well  as  a  note  of  your  salary,  a 
cheque  for  which  will  be  sent  to  you. 

19.  A  demand  is  to  be  forwarded  to  the  secretary  every 
three  months  for  all  stationery  required,  and  the  supplies 
will  be  sent  from  the  Company's  printers.  Sampfes  of 
same  are  to  accompany  your  demand,  but  in  case  you 


should  have  to  purchase  any  stationery,  &c.,  a  receipted 
invoice  for  the  same  is  to  accompany  the  monthly  account. 

20.  The  Company's  agents  at  their  coaling  dep6ts 
are: — 

Lisbon         -     Messrs.  R.  Knowles  9c  Co. 

Cape  de  Verds  Messrs.  Millers  and  Nephew. 

Rio  de  Janeiro  Thomas  HoUocombe,  Esq. 

St.  Thomas  -    J.  B.  Cameron,  Esq^.,  Superintendent. 

Jamaica       -    Captain  Dix,  Supermtendent. 

St.  Lucia     -    F.  Peter,  Esq. 

Colon  -    J.  H.  Leverick,  Esq. 

Havana        -    J.  V.  Crawford,  Esq.,  H.B.M.  Consul. 


Statbment  showing  the  Nambs  fmd  Quantities  of  the  various  Descriptions  of  Coal  shipped  by  the  Royal  Mail 
Steam  Packet  Company  during  the  Three  Years  firom  November  1872  to  October  1876. 


Destination. 

^T    -     ^^  ^i__i 

Tons 
shipixxl. 

Name  of  Coal. 

South- 
ampton. 

Jamaica. 

St. 
Thomas. 

Havana. 

St  Lucia. 

Colon. 

Rio. 

O.VerfB. 

Lisbon. 

Davis'  Merthyr 

97,395 

12,355 

23,211 

8,331 

6,686 

7.584 

1,524 

20,326 

12,228 

5,146 

Kicca  Rock  and  Black  Vein 

86,847 

47,362 

12,500 

2,957 

3,447 

878 

1,627 

6,559 

5,564 

4,953 

Ocean  Merthyr 

15,632 

— 

2,582 

3,697 

442 

1,302 

632 

3,911 

— 

3,066 

Tredegar 

18,269 

— 

2,600 

2,953 

705 

1,300 

— 

2,515 

1,661 

1,585 

Powell's  Duffryn 

22,784 

22,784 

— 

— 

— 

— 

— 

— 

— 

— 

Ebbw  Vale  and  Abercam     - 

17,510 

— 

5,281 

2,705 

— 

3,181 

— 

1,860 

2,959 

1,524 

Wilkesbarre  (American)      - 

7,588 

— 

3,159 

3,125 

706 

598 

— 

— 

— 



Bryn  Mally  • 

5,807 

— 

4,468 

839 

— 

— 

— 

— 

— 

— 

Westminster  Biymbo 

16^8 

— 

4,632 

6,166 

1,699 

— 

— 

3,247 

504 

— 

Jonassohn's  W.  Hartley 
Russell's  New  Black  Vein    - 

457 

— 

— 

— 

— 

457 

— 

— 

— 



550 

— 

— 

— 

— 

— 

— 

— 

376 

174 

Fotheigill's  Aberdare 

8,900 

— 

418 

1,261 

800 

— 

— 

— 

619 

1,402 

Coed  Talon  -           -           - 

2,215 

— 

896 

— 

— 

505 

— 

— 

814 

— 

Cy&rflia 

2,012 

— 

968 

500 

— 

— 

— 

— 

544 

— 

Wyndham  Merthyr  - 

803 

803 

— 

— 

— 

— 

— 

— 

— 

— 

Hood's           do.      - 

85,284 

20,776 

1,299 

2,397 

599 

1,370 

— 

6,101 

2,742 

— 

Nantyglo  and  Blaina 

22,009 

4,408 

5,860 

2,545 

— 

— 

— 

4,662 

2,559 

2,675 

Grange  Coal 

1,343 

— 

552 

'      791 

— 

— 

— 

— 

— 

— 

Wear      do. 

335 

335 

— 

— 

— 

— 

— 

— 

— 

— 

Insolis  Merthyr 

779 

— 

— 

779 

— 





— 





Wills'  Merthyr 

587 

— 

— 

— 

587 

— 

— 

— 

— 

_- 

Blaenavon    .            .            - 

157 

— 

— 

— 

— 

— 

— 

— 

— 

157 

Dinas  Merthyr 

17,001 

816 

5,845 

4,135 

1,203 

— 

— 

8,499 

1,603 

O^laooch      -            -            - 

817 

817 

— 

— 

— 

— 

— 

— 

— 

— 

Pumpquart  Anthracite 

475 

— 

— 

— 

— 

— 

476 

— 

— 

— 

Maesteg  Merthyr      - 

1,330 

— 

— 

— 

— 

— 

— 

— 

742 

588 

Davison's  W.  Hartley 

378 

— 

— 

— 

— 

— 

— 

— 

— 

878 

Cowpen  Hartley 

477 

— 

— 

— 

— 

— 

— 

— 

— 

477 

Stewart's  West  do.   - 

470 

— 

- 

— 

470 

— 

— 

— 

— 

EwloeHall   - 

223 

223 

- 

— 

— 

— 

— 

— 

— 



Bebside  W.  Hartley 

198 

— 

- 

— 











198 

Londonderry  Hartley 

2,181 

836 

1,095 

— 

— 

250 

— 

— 

— 

— 

Scotch  (name  unknown) 

456 

456 

— 

— 

— 

— 

— 

. — 

— 

— 

Hartley  Mam 

2,343 

1,901 

— 

— 

— 

— 

— 

— 

— 

442 

Bentinck  W.  Hartley 

470 

470 

— 

— 

— 

— 

— 

— 

— 

— 

Wrexham  and  Acton 

335 

"" 

■"— 

335 

■— 

— 

^- 

— 

— 

— 

Number  of  vessels  employed  for  foreign  ports  -  -    454 

Do.  do.  Southampton  (estimated)  -    138 

The  only  known  case  of  coals  heating  or  taking  fire  on  board  or  in  stores  took  place  at  Cape  de  Verds  in  1873  amongst 
a  heap  of  Coed  Talon  and  Bryn  Mally  coals. 


(«.)  Papeb  and  Stattstios  from  the  Peninsular  and  Oribntai.  Steam  Navigation  Company. 

"  covers  of  the  bunkers  must  only  be  put  on  when  the 
"  decks  are  being  washed,  or  in  very  bad  weather,  grated 
"  covers  being  used  on  all  other  occasions,  so  as  to  permit 
"  of  the  escape  of  the  gas  generated  in  the  coals." 

(For  the  same  reason  it  would  be  well  were  the  hatches 
of  colliers  lifted  on  all  occasions  where  practicable.) 

In  the  Company's  experience,  cargoes  of  the  South  Wales 
coal  are  much  less  liable  to  spontaneous  combustion  than 
either  Newcastle  or  North  Wales  coal. 

The  arrangements  for  stacking  the  Company's  coal  are  as 
follows : — 


The  following  information  and  statistics  were  fur- 
nished to  the  Commission,  with  reference  to  their 
Inquiry,  by  the  Peninsular  and  Oriental  Steam  Navi- 
gation Company  : — 

Mbmorandum  relative  to  Spontaneous  Combustion 
of  Coal  on  Shore,  and  in  Bunkers  of  the  Com- 
pany's Steamers. 

Cases  of  spontaneous  combustion  in  the  Company's  coal 
stacks  have  taken  place,  but  taking  into  consideration  the 
heavy  stocks  kept  up,  and  the  extremes  of  heat  and  mois- 
ture to  which  they  are  exposed,  such  instances  are  very 
rare. 

About  10  years  ago  a  case  of  firing  occurred  near  the 
bottom  of  a  large  stack  of  coal  at  Cdcutta,  when  about  a 
thousand  tons  of  coal  had  to  be  removed ;  it  was  then  dis- 
covered that  for  a  space  of  about  six  feet  square  the  coal 
was  in  a  very  heated  and  charred  condition. 

At  Aden,  in  July  last,  two  cases  of  heating  occurred,  one 
in  the  heart  of  a  stack  of  North  Wales  coal,  and  the  other 
near  the  surface  of  a  heap  of  Bebside  Hartley  (Newcastle) 
coal. 

In  the  course  of  the  last  10  years  three  or  four  cases  of 
explosion  in  the  bunkers  of  the  Company's  steamers  have 
taken  place  oinng  to  the  close  covers  of  the  bunkers  having 
been  kept  on  too  long ;  it  is,  however,  one  of  the  Company's 
standing  orders  to  their  chief  engineers,  that  "  the  close 


Malta      - 

Brindisi  - 
Aden 
Bombay  - 
Calcutta  - 
GaUe        - 
Singapore 
Hong  Kong 
Shanghai 
Yokohama 
King  6.  Sound 


-  In  sheds  in  the  open,  and  in  barges 

ready  for  shipment. 

-  In  the  open. 

>f        ft 

-  Under  sheds. 

tf  ft 

-  In  sheds  and  in  the  open, 
-i    In  sheds. 


In  floating  hulk,  and  in  sheds  on  shews. 
In  floating  hulks,  and  in  the  open  on 
shore. 


P.  &  O.  S.  N.  Companj,  London, 
5th  November  1875. 
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SPONTANEOUS  COMBUSTION  OP  COAL  IN  SHIPS: 


Statement  showing  the  Number  of  Colliers  loaded  on  Company's  Account,  Tons   shipped.  Vessels 
LOST  at  Sea  or  burnt,  with  the  Description  of  Coal  loaded. 
1873-74. 
436 


Numiier  of  colliers  loaded 


Tons  Shipped. 


North  Country 

. 

... 

.     154,628 

North  Wales 

- 

... 

-    117.747 

South  Wales 

-    279,125 
551,500 

Vessels  lost  at  Sea. 

Sailed. 

Ship. 

Destination. 

Description  of  CkMl. 

January  4th,  1873 

. 

"Oneiza" 

. 

Aden       -            -            . 

Cowpen  Hartley. 

March  24th,  1874  - 

- 

«  Atlantic  " 

- 

»>           ~             "             " 

Hancock's  Brymbo. 

October  14th,  1873 

. 

"Shalimar" 

- 

Bombay  -            -            - 

West  Hartley  Main. 

December  27th,  1878 

- 

"  Broughty  Castle  " 

- 

i>          -            "            - 

»> 

September  2Srd,  1874 

- 

"Norah  Graeme" 

- 

>t         '            "            " 

Battersby'g  N.W.  Main. 

August  27th,  1874 

- 

*«  Nellie  " 

. 

Brindisi  - 

Powell  Duffryn. 

March  5th,  1875    - 

- 

"  Nellie  Hastmgs" 

- 

Singapore 

Scott's  Brymbo. 

Vessels  burnt  at  Sea. 

June  12th,  1874    - 

. 

"  Euxine  " 

• 

Aden       -            -            - 

Howard's  W.  Hartley. 

„      18th,  1874    - 

- 

"  Oliver  Cromwell " 

. 

>»          "            "            " 

»» 

July  2nd,  1874      - 

- 

"Calcutta" 

- 

>»          *            "           " 

}f 

December  8th,  1873 

- 

"Mooresfoot"    - 

- 

"  liombay  " 

}f 

P.  &  O.  S.  N.  Company, 
July  6th,  1875. 


A.  M.  Bbthune, 

Secretary,  P.  &  O.  S.  N.  Co. 


Statement  showing  Quantities  and  Description  of  all  Coals  shipped  by  the  Peninsular  and  Oriental  Steam 
Navigation  Company  from  Great  Britain  to  the  under-mentioned  Ports  from  1st  January  1874  to  1st  January  1875. 


To 

Colliers. 

Description  of  Coals. 

Tons. 

Bomarks. 

Alexandria 

Totals 

1 
2 
1 
3 
1 
1 

Bebside  West  Hartley      - 

West  Hartley  Main 

DaTidflon's  West  Hartley 

Insole's  Merthyr 

Jaynes' Tillery  -              -            -            - 

Battersby's  N.  W.  Main   - 

1,363 
760 
586 

2,301 
543 
598 

9 

6,151 

Aden       - 

Totals 

2 
5 

1 
1 
8 
9 

1 
4 
4 

1 

Bebside  West  Hartley      - 

Howard's          „               .            -            - 

Carr'8                „               ... 

Bower's            „                -            -       ■     - 

Battersby's  N.  W.  Main   - 

Scott's  Brymbo                 -            .            . 

Laird's  Welsh  Hartley     - 

Powell  Duffryn  .              -            -            - 

Insole's  Merthyr               ... 

Davis'         „                     ... 

4,019 

8,917 

996 

1,155 

14,316 

14,937 

1,875 

5,992 

7,136 

1,412 

3  burnt 
1  lost. 

36 

60,755 

Brindibi    - 

Totals 

1 
1 
1 
6 
18 

27 

Davidson's  West  Hartley  - 
Carr's                  „             .            -            . 
Bebside               »             -            -            - 
Buddies               ,,             .            .            . 
Powell  Duflfryn  -             -            .            - 

1,167 
1,194 
1,016 
6,474 
•    19,011 

Host. 

28,862 

Bombay  - 

Totals 

1 
2 

1 
2 

7 
6 

1 
2 

1 
1 

Bedside  West  Hartley       -            -            . 

West  Hartley  Main 

Buddies' West  Hartley     -            .            - 

Howard's            »             -            -            - 

Scott's  Brymbo  -              -            -            - 

Battersby's  N.  W.  Main  - 

Laird's  Wesh  Hartley      -            -            - 

Insole's  Merthyr               -            -            - 

Powell  DufiEryn  -              -            -            - 

Patent  fiiel          -              -            -            . 

1,500 

2,069 

1,704 

3,729 

10,782 

11,416 

1,775 

3,785 

637 

817 

100  tons  destroyed  by  fire 
near  Bombay. 

1  lost  and  1  missing. 

24 

38,164 

Calcutta  - 

Totals 

1 

I 
1 
1 

Scott's  Brymbo    -            -            -           - 
Powell  Duffryn    -            -            -            - 
Davis  Merthyr     .            -            -            . 
Insole's     „           -           - 

1,100 
2,186 
1,704 
1,804 

4 

6,794 
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To. 

GoUlers. 

Bescription  of  Coals. 

Tons. 

Eemarks. 

Hong  Kong          -            •           - 

2 
2 
3 
2 
2 
1 

Bowers' West  Hartley     -            -            . 
Batteisby's  IT.  W.  Main    - 
Scott's  Brymbo    .            -            .            . 
Insole's  Merthyr  -            -            -            . 
Powell  Dufi&7n    -           .           .           . 
Hood's  Merthyr  -            -            .            . 

3,278 
3,261 
8,146 
3,061 
5,079 
1,248 

Totals 

11 

19,073 

Malta    .  - 

1 
8 
2 
2 

1 

1 
32 

1 
1 
2 

1 

Londonderry  Hartley       -            .           . 
Buddies' West  Hartley     - 
Bebside       „              . 
Carr's                „              -           -            . 
West  Hartley  Main          .            .           . 
Battersby's  N.  W.  Main  -            -           - 
Powell  Duflfryn  -              -            .            . 
Insole's  Merthyr               -            .            . 
Dayis'          „                    ... 
DaYls*  Maestag  -             .            .           . 
Aberdeen  Merthyr           .           -           . 

963 
2,388 
1,865 
2,460 
1,940 
1,875 
33,044 
1,277 

994 
2,927 
1,204 

Totals 

47 

50,932 

King  George's  Sound 

1 
8 
2 
2 

Davidson's  West  Hartley 
Battersby's  N.  W.  Main 
Scott's  Brymbo 
Powell  Duflfryn 

1,605 
5,895 
3,846 
3,750 

Totals 

8 

15,096 

Point  deGalle     - 

2 
5 
1 

4 

3 

10 

Battersby's  N.  W.  Main 

Scott's  Brymbo             ... 

Cowpen  Hartley            -             -            . 

Howard's  West  Hartley 

West  Hartley  Main 

Insolye's  Merthyr            ... 

1,873 
6,005 
702 
4,243 
3,657 
12,822 

Totals 

25 

28,802 

Shanghai             ... 

2 

1 

Powell  Duflfryn- 

Insole's  Merthyr             ... 

2,996 
1,140 

: 

Totals 

3 

4,106 

Singapore            ... 

Davidson's  West  Hartley 

West  Hartley  Main 

Scott's  Brymbo               ... 

Insole's  Merthyr             ... 

Powell  Duffiryn 

1,245 
1,640 
1,775 
12,837 
1,337 

Totals 

13 

18,834 

Suez        .... 

1 
2 

West  Hartley  Main 

Powell  DuffiTn               ... 

1,857 
2,860 

Totals 

3 

4,217 

Yokohama           ... 

2 

I 

Powell  Duftyn 

Insole's  Merthyr             -            -            . 

8,845 
1,872 

Totals 

3 

5,217 

122,  Leadenhall  Street,  London,  £.C. 
15th  November,  18/5. 


Summary. 


A.    M..BETHUNE, 

Secretary,  P.  &  O.  S.  N.  Co. 


, 

Ports. 

No.  of 
CoUliers. 

Tons. 

Alexandria    -            -            -            . 

9 

6,151 

Aden             -            -            .            . 

36 

60,755 

Brindisi         -            -            -            . 

27 

•  28,862 

Bombay        .... 

24 

38,164 

• 

Calcutta        -            -           .            . 

4 

6,794 

Hong  KoDg  .... 

11 

19,073 

Malta            .... 

47 

50,932 

King  George's  Sound 

8 

15,096 

Point  deGalle           -            .            . 

25 

28,802 

Shanghai      .... 

3 

4,106 

Singapore      .... 

13 

18,834 

Suez-            -            •            .            . 

3 

4,217 

• 

Yokohama    -           -           .           - 

8 

5,217 

Totals 

213 

287,003 
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SPONTANEOUS  COMBUSTION  OF  COAL   m   SHIPS: 


(/)  Paper  and  Statistics  from  the  Mersey  Docks  and  Harbour  Board. 


Statement  as  to  the  Shipment  of  Coal  at  the  Board's  High  Level  Railway,  Liverpool,  and  at 

the  Board's  Appliances,  Birkenhead. 

Dear  Sir,  Secretary'B  Office,  Liverpool,  May  15,  1876. 

Rbpbrring  to  my  letter  of  the  25th  ultimo,  the  statiatical  information  in  relation  to  the  shipment  of  ooal  at  this 
port,  which  has  heen  prepared  on  the  suggestion  of  the  Chairman  of  the  Traffic  Ckimmittee,  is  now  complete,  and  I  am 
instructed  to  hand  you  the  enclosed  returns,  &c.  containing  the  same,  for  the  use  of  the  Royal  Commission. 

I  am,  &c. 

Edw.  Gittins, 
J.  M.  Carmichael,  £sq..  Secretary. 

Secretary  of  the  Cfommission  on  the  Combustion  of  Coal  at  Sea, 
32,  Abingdon  Street,  }jondon,  S.W. 


Summary  of  Information. 

1.  List  of  Vessels  and  Lighters  loaded  from  Januaiy  1st,  1875,  to  December  3l8t,  18/5. 

2.  Time  loading. 

3.  Weight  and  carrying  capacity  of  Waggons. 

4.  Appliances,  capacity  of. 

5.  Rules,  Regulations ,  and  Charges. 


Board's  High  Level  BaUway, 
Liyerpool. 

Board's  Appliances,  Birkenhead. 

No.  1. 

List  op  Vessels  akd  Lighters 

Vessels.    See  Table  A.  - 

Vessels.    See  Table  B. 

Loaded. 

Lighten.    See  Table  C. 

Lighters.    See  Table  D. 

No.  2. 

Ttke  loading  : 

(a.)  Time  required  to  take  in 

Two  minutes      ... 

Three  minutes. 

each  waggon  of  coal,  say 

from  the  time  the  waggon 

is  hooked  to  the  crane 

until  the  coal  is  tipped 

down  the  hatph. 

(&.)  Quantity  per  hour  that  can 

100  tons  per  hour  per  crane,  at 

180  tons    per  hour  per  hoist  is  the    maximiun 

be  loaded  into  one  ship, 

the  quickest  speed. 

quantity. 

per  crane  or  hoist. 

(c.)  The  largest  quantity  of  coal 

600  tons  in  one  day  of  8  working 

608  tons,  maTimiiin  quantity  shipped  at  one  hoist  in 

shipped  into  one  yessel 

hours. 

one  day  of  12  working  hours. 

per  day. 

No.  S.  Waggohs  : 

Tons.cwts. 

Tons. 

Weight  of  the  hffgest  waggon 

12  tons  gross- 

15  tons  gross.    Weight  of  waggons  -           -      5 
Weight  of  cold          -            -    10 

that  can  be  discharged  by  the 

Weight  of  waggon  about  4     5 

appliances. 

Weight  of  coal             -  7    15 

15 

Appliances  : 

12      0 

No.  4. 

Capacity  of  appliances  to  ship 

2,200  tons  per  day 

The  maximum  work  done  at  the  coal  appliances 
has  been  given  above  (see  No.  2),  but  the  speed 

per  day  of  12  working  hours, 
if  fully  supplied  with  coal  and 

of  tipping  being  dependent  upon  the  trimming, 

ships. 

that  load  here,  350  tons  of  eoal  per  day  of  12 
hours  is  a  fair  average  work  for  each  hydraulic 
tip,  which  will  give  a  daily  shipment  by  the  three 
tips  of  1,050  tons,  equal  to  326,550  tons  per 
annum. 
The  five  hand  tips  are  capable  of  loading  2,500 
tons  of  coal  per  day  of  12  hours,  equal  to  777,500 
tons  per  annum. 

No.  6. 

Rules,   Regulations,    and 
Charges  : 

. 

(a.)  Rules  and  Regulations, 

Copies  herewith.     See  Printed 

and  Charges. 

documents  maiked  B.  and  F. 

(6.)  Regulations  - 

See  printed  document  marked  G. 

(c.)  ChatgeB 

See  written  statement  marked  H. 
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Table  Ai 

List  of  Vessels  loaded  with  Coal,  &c.  at  the  Board^s  High  Level  Railway,  Liverpool, 
from  the  1st  January  1875  to  the  Slst  December  1875. 


Draft. 

Ship. 

Beffister 
Tonnage. 

Coal. 

Canuel. 

u>xe. 

PortofBertination. 

Peet. 

Inches. 

Maria  Casabona        ... 

700 

19 

6 

987 

Genoa. 

Peerless        .            .           .            . 

860 

20 

0 

1,230 

_^ 



Calao. 

Cheechino     -            -            -            - 

634 

19 

0 

890 

__ 



Genoa. 

Roberto         .... 

422 

16 

0 

550 

»_ 



Hayana. 

Lenore                      ... 

1,236 

18 

6 

776 



_ 

Callao. 

Jason            .            -            .            _ 

490 

16 

6 

722 





Valparaiso. 

Esmeraldo     -            .            -            - 

280 

15 

0 

365 





Havana. 

Hero              ,            -            -            . 

658 

19 

6 

865 

__ 

__ 

Fontiac         .            -            -            . 

698 

17 

0 

844 

._ 



Valparaiso. 

TreLoreUe  -           -           -           - 

446 

16 

6 

814 

__ 

__ 

Genoa. 

Laurel  McLennan     .           .           - 

796 

19 

0 

1,130 

__ 



Valparaiso. 

Caroline  Sainty         ... 

219 

13 

0 

827 



_ 

Jersey. 

Andrea  Papa             ... 

592 

18 

6 

923 

_ 



Genoa. 

Dartmouth    -            .            -            . 

873 

20 

0 

1,305 





Valparaiso. 

St.  Mark       .            -            -            - 

1,870 

23 

3 

400 



1,092 

Coquimbo. 

Sir  Jno.  Laurence     ... 

1,090 

20 

6 

1,206 





Valparaiso. 

Franceschina             ... 

496 

19 

6 

764 



»_ 

Genoa. 

Kerelaw        .... 

316 

16 

0 

444 

_^ 

__ 

Monte  Video, 

Havelock      .            -            -            - 

454 

17 

0 

606 

__ 

_ 

Havana. 

Asteria          -                        -            - 

210 

13 

0 

845 

.^ 

_„ 

Orico. 

CarlGustaff 

673 

19 

0 

951 

__ 

^_ 

Havana. 

Eleanor  Wheatley     -            -            - 

111 

12 

0 

116 

__ 



Lisbon. 

Themis          .... 

290 

18 

0 

257 

_ 



Demerara. 

Croydon        .... 

375 

16 

6 

542 





Valparaiso. 

Friuso            .... 

'430 

17 

6 

620 



— 

Havana. 

Alfred           ,            -            .            . 

232 

13 

0 

350 

.». 



Lisbon. 

Geo.  Skolfidd 

1,320 

20 

7 

1,372 



.. 

Valparaiso. 

Dryad            .... 

265 

15 

0 

301 



— 

Gibraltar. 

Dario             .            .            .            - 

449 

16 

0 

736 





Genoa. 

Enrique         .            .            •            - 

582 



._ 

659 

__ 



Havana. 

Emogene       -            .            .            - 

481 

... 

_ 

723 





Rio  de  Janeiro, 

Lammerstragen         ... 

845 



.... 

635 





Hamburgh. 

Golden  Sheaf            ... 

454 

14 

6 

525 

__ 

_ 

Havana. 

Cameos         .            -            -            - 

446 

... 

440 

_ 

_ 

Oporto. 

Jane  -            -            -            -            - 

636 



... 

917 





Valparaiso. 

St.  Lucien    .. 

276 

14 

0 

333 

_^ 

_ 

Cuba. 

Ferdemde  Lesseps     -            .            - 

387 

17 

6 

501 

__ 



Bordeaux. 

H.  D.  Brookman       .            .           - 

687 





751 

_ 

_ 

Havana. 

J.  E.  Brett    .            .            .            - 

581 

17 

6 

672 

__ 

__ 

Havana. 

Manaia         .... 

473 

17 

0 

774 

___ 

„. 

Genoa. 

Agincourt     .... 

446 





553 

__ 

•       ___ 

Mauritius. 

Jessie  Goodwin         ... 

327 

15 

0 

454 

__ 

__ 

Havana. 

Angela          -            .            -            _ 

673 

«. 



898 

_ 



Genoa. 

Yennia          -            .            . 

315 

12 

4 

203 

_ 



Demerara. 

Montemuza  -            -            -      ,     - 

208 

14 

6 

248 

__ 



Bordeaux. 

Harry  Baily  -            -            .            - 

713 

18 

3 

973 

___ 



Havana. 

Oracle            -            -            -            _ 

1,133 

20 

8 

1,219 



49 

Valparaiso. 

Maori            _            .            -            . 

701 

20 

0 

882 





Madras. 

Fatua            ...            - 

321 





452 

___ 



Demerara. 

Thomas  Woods         ... 

520 



_ 

689 

___ 

__ 

Valparaiso. 

Kennelworth 

694 

„_ 



910 



___ 

West  Coast 

Hjemnet        .... 

383 





480 

__ 



Constantinople. 

Vibilia          -            -            -            . 

558 





602 





Cienfugos. 

Maria            .... 

678 

19 

0 

918 

__ 



Genoa. 

Lima              .            -            .            - 

892 

19 

0 

1,118 





Valparaiso. 

Rio  Grande  -            .            -            - 

326 

16 

0 

467 

_ 



Cuba. 

Don  Quixote             .            -            _ 

425 

14 

0 

482 

___ 



Havana. 

Quebec          -            -            -            - 

1,454 

22 

6 

1,850 



_ 

ValparaiBo. 

Constantia     .... 

560 

17 

0 

581 





Pisagua. 

Eudymion     -            -            .            - 

1,298 

20 

4 

319 

__ 

815 

Coquimbo. 

Helen  Marion            -            -           •- 

693 

19 

0 



520 



Valparaiso. 

Queen  of  Commerce  .            -            - 

277 

17 

0 

420 



Havana. 

Wimbledon   -            .            .            - 

1,494 



896 

___ 

__ 

Quebec. 

O.  D.  Witherell 

631 

15 

9 

778 

___ 



Mft^ntftn^ag, 

W.  H.Thomdike       - 

677 

15 

3 

732 



__ 

Havana. 

Maria  Adal  ...            - 

168 



211 



^_ 

Bordeaux. 

Ricardo         -            .            -            . 

148 

13 

0 

175 

__ 



Gibraltar. 

Chieftain 

670 

13 

0 

295 

___ 



Quebec. 

Voyager        .            .            •            . 

1,356 

18 

5 

1,202 





New  York. 

Springwood  .... 

989 

20 

10 

1,322 





Valparaiso. 

Emily            -            -            •            . 

851 

13 

0 

849 



— 

Aurelie          -            -            -            _ 

548 

16 

0 

693 



___ 

Barbadoes. 

Antoinette    -            .            -            - 

1,118 

19 

7 

217 

^_ 

736 

Coquimbo. 

Ville  de  Dieppe         .            .            . 

240 

16 

0 

336 





Barbadoes. 

Angelo  Antonio        ... 

595 

18 

6 

864 





Calao. 

Simla 

1,110 

18 

3 



997 



New  York. 

Deux  Sophie             ... 

212 

15 

0 

819 



Bordeaux. 

Alexandra    -            ... 

268 

14 

8 

385 





Cardenas. 

Ludwig         .            .            «            - 

313 

14 

0 

160 





Antwerp. 

Alice  Emma-           -            -            . 

200 

13 

0 

234 





Bordeaux. 

Eogene  Maria           ... 

524 

16 

9 

670 

__ 

__ 

Bordeaux. 

Madre  Ceimte          -           «           - 

631 

19 

0 

793 

._ 



Bordeaux. 

NovaGoa      .           -           .           . 

600 

19 

0 

786 

— 

— 

Lisbon. 

p 
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SPONTANEOUS  CX)MBtJSTION  OF  COAL  IN   SHIPS: 


Ship. 


Draft. 

Begister 

Coal. 

Cannel. 

PnkA 

PortofDestinatioii. 

Tonnage. 

V/U&O. 

Feet. 

Inches. 

770 

20 

0 

1,113 

_ 

Calao. 

ir>3 

13 

0 

221 



— 

Seville. 

432 

15 

0 

553 





Mautanzas. 

700 

20 

2 

848 



— 

Madras. 

358 

16 

6 

672 



— 

Constantinople. 

426 

18 

0 

663 

— 

— 

Constantinople. 

627 

18 

0 

840 

— 

— 

Cronstadt. 

1,474 

18 

6 

— 

914 

— 

New  York. 

165 

13 

0 

258 

— 

—  ■ 

Oporto. 
Madras. 

408 

16 

6 

641 



— 

673 

15 

0 

271 





Meranichi. 

610 

19 

0 

878 

— 

— 

113 

12 

0 

193 



— 

Bordeaux. 

111 

12 

0 

174 





Brest. 

611 

14 

0 

488 

— 

— 

Valparaiso. 

860 

19 

6 

1,028 

— 

— 

Valparaiso. 

1,031 

21 

7 

1,528 

— 

— 

Cape  of  Good  Hope. 

727 

17 

0 

491 

— 

— 

Valparaiso. 

300 

17 

0 

423 



— 

Gibraltar. 

1,400 

18 

0 

1,226 

— 

— 

Quebec. 

98 

12 

0 

165 

— 

— 

Aviro. 

1.214 

19 

6 

— 

— 

796 

Co^uimba 

633 

17 

0 

754 

— 

— 

Anjer. 

255 

14 

0 

286 

— 

— 

Cuba. 

539 

19 

0 

777 

— 

— 

Constantinople. 

799 

17 

6 

1,061 

— 

— 

Valparaiso. 

187 

18 

0 

305 



— 

Trieste. 

200 

14 

0 

341 

... 

*"" 

599 

17 

0 

303 

— 

Valparaiso. 

820 

19 

6 

948 

— 

— 

Ascension. 

513 

17 

1 

674 

— 

— 

Valparaiso. 

540 

19 

0 

801 

— 

— - 

Calao. 

1,088 

21 

7 

1,170 

— 

— 

Valparaiso. 

697 

•17 

7 

890 

— 

— 

Valparaiso. 

1,271 

15 

0 

655 

— 

— 

Quebec. 

898 

19 

0 

1,026 

— 

— 

Callao. 

393 

17 

0 

627 



— 

Alexandria. 

597 

17 

0 

853 

— 

— 

Madras. 

•     200 

16 

0 

306 

— 

— 

Constantinople. 

687 

18 

3 

676 

— 

— 

Valparaiso. 

825 

18 

0 

1,166 

— 

— 

Valparaiso. 

496 

19 

0 

794 



— 

Genoa. 

287 

16 

0 

368 





Demerara. 

394 

17 

0 

559 

— 

— 

Valparaiso. 

482 

16 

0 

594 

— 

— 

Valparaiso. 

864 

16 

6 

608 

— 

— 

Alexandria. 

126 

12 

0 

208 

— 

— 

Bestronguet. 

261 

14 

0 

374 



— 

Havana. 

536 

16 

4 

679 

— 

— 

Valparaiso. 

420 

17 

0 

635 

— 

— 

Genoa. 

287 

15 

0 

439 



— 

Constantinople. 

599 

16 

0 

825 

— 

— 

Valparaiso. 

592 

16 

6 

676 

— 

— 

Valparaiso. 

360 

13 

0 

433 

— 

— 

Bordeaux. 

397 

16 

0 

580 



— 

Varna. 

736 

18 

0 

836 



— 

Valparaiso* 

88 

12 

0 

— 

152 

— 

St.  Petersburgh. 

1,059 

21 

7 

1,554 

— 

— 

Madras. 

288 

16 

0 

449 

— 

— 

Malta. 

81 





137 



— 

Bordeaux. 

490 

18 

0 

732 





Genoa. 

149 

11 

0 

— 

228 

— 

St  Fetenburgfa. 

87 

11 

0 

131 

— 

— 

Bayonne. 

618 

18 

0 

978 



— 

Genoa. 

94 

11 

0 

147 



.- 

Bajonne. 

650 

18 

0 

732 



— 

Bordeaux. 

681 

17 

3 

756 

— 



Valparaiso. 

248 

13 

0 

433 

— 



Messina.      . 

169 

14 

0 

299 



— 

Smyrna. 

177 

13 

0 

295 

— 

— 

Malta. 

270 

16 

0 

424 



— 

Malta. 

560 

17 

6 

779 



»^ 

Genoa. 

431 

17 

0 

587 

— 

— 

Iqnique. 

531 

18 

2 

737 

— 

— 

Rio  Janeiro. 

1,327 

19 

6 



— 

618 

Coquimbo. 

93 

12 

0 

— 

142 

— 

Newfoundland. 

348 

15 

0 

604 



— 

Varna. 

336 

16 

6 

197 



^^ 

Poti. 

294 

15 

0 

493 



— 

Pemambuco. 

136 

12 

0 

230 

— 

— . 

Smyrna. 

431 

19 

0 

625 

— 

— 

Varna. 

536 

16 

0 

691 



— 

Valparaiso. 

536 

15 

3 

617 

— 

— 

Valparaiso. 

240 

13 

0 

351 

— 

— 

Rio  Janeiro. 

167 

13 

0 

301 

— 

_ 

Malta. 

438 

16 

0 

651 





Genoa. 

599 

17 

4 

816 

— 

— 

Valparaiso. 

657 

16 

0 

600* 

— 

— 

Rangoon. 

512 

18 

6 

764 

— 

— 

Genoa, 

314' 

13 

0 

456 

Digitized 

Bahia- 

byGooQk 

Stanhope 

Try  Ag^    - 

W.  L.  Bradley 

Maori 

Ricardo 

Trevere 

Wooloomooloo 

Golden  Fleece 

Wonder 

Aristide 

Brodrene 

Arfacsad 

Franoois  Marie 

Victoria  Nancy 

Cecilia 

Lothair 

Oaeota 

Frankfort  Hall 

Conte  Serra  - 

Birmingham  - 

Sophie  and  Emily     - 

Star  -  -  - 

Rona 

Memory 

Triton 

Compadre 

Erwood 

Augusta 

Simari 

West  Derby  - 

Jno.  Ritsou  - 

Grimalda    '  - 

Peckforton  Castle     - 

Clevedon 

Siberia 

Hedwidge 

Wellington    - 

Celeste 

Camelo 

Vanguard 

Castlehead    - 

Biagguio 

Antigua 

Japan 

W.  H.  Harkiss 

Lady  Franklin 

Naomi 

Elizabeth  Taylor 

Sophie  Helena 

Aveure 

Archencaim 

Northumbria 

Camana 

Arrogant 

Peppo 

Globe 

Romola 

J.  S.  Barker  - 

Herrington    - 

Onyx 

Album 

Spectre 

Maria  Joseph 

Gio  Bonos     - 

Ursule 

Bossuet 

Times 

Bootle 

Margaret  Hain 

Zercon 

Peppino 

Amore 

Bruckburn  Priory     - 

F.  W.  Carlow 

Matterhorn   - 

Grace 

Stranger 

Laurel 

Assyrian 

Revival 

Fanny 

Callesto 

Ben  More 

Carrie 

Amy- 

Nuova  Speransa 

Spirit  of  Moining 

Nino  Bixio    - 

Giuseppina  P. 

Albatross 


APPENDIX  TO  THS  BBPOBT. 


121 


Draft 

Ship. 

Eegister 
Tonnage 

Coal. 

Cannel. 

Coke. 

Port  of  Destination. 

Peet. 

Inches. 

Joban  August           ... 

98 

12 

0 

_ 

156 

_ 

St.  Petersburgh. 

Cordova        -            .            .            - 

521 

15 

11 

719 

— 

— 

Valparaiso. 

Camelia         .... 

360 

16 

0 

472 

«~ 

— 

Naples. 

Susie             .... 

820 

14 

4 

456 

.. 

— 

Havana. 

Cassowary    -            -            .            - 

76 

10 

0 

109 

... 

.. 

Colleraine. 

SanBa&el    .           .           .           . 

955 

20 

10 

1,162 



— 

Valoaraiso. 

liCvanter       .... 

643 

16 

6 

801 



New  York 

Normanby     .... 

449 

16 

6 

644 



.iw 

Bio  Janeiro. 

Clementine   .... 

860 

14 

0 

584 



— 

Bordeaux. 

Jessie  Qoodwin         ... 

887 

15 

0 

487 

_ 



Trinidid. 

TKimnn           .... 

480 

16 

0 

669 



.. 

Genoa. 

Bengale        .... 

868 

14 

0 

375 



— 

Havre. 

Elvina           •            -           -           . 

210 

18 

0 

248 

— 

._ 

Naples. 

Bertha           .... 

857 

15 

0 

576 

_ 

._ 

Genoa. 

Adriatic        .... 

486 

15 

0 

592 

_ 

... 

Havana. 

Etlie 

499 

17 

10 

704 

— 

— 

Valparaiso. 

Mio 

670 

18 

0 

928 



— 

Genoa. 

Arch  Fuller  .... 

700 

17 

8 

749 

— 



Valparaisa 

Woodfleld     .            .            .           - 

995 

18 

9 

1,009 

—. 

— 

Callao. 

Arica            -           .           .           - 

479 

17 

6 

670 



— 

Valparaiso. 

Annie  Bichmond       -            .            - 

694 

18 

t  6 

779 

— 

— 

Valparaiso. 

Ganymede     *           .           .           . 

568 

16 

6 

772 

— 

— 

.Valparaiso. 

Koncoidia     -           .           .           - 

436 

17 

0 

594 



— 

Cienfugos. 

Sjufina          .... 

846 

17 

6 

500 

— 

— 

Demerara. 

Levi  Hart     .... 

407 

16 

10 

854 

151 

— 

Cardenas. 

Magnet          .... 

464 

18 

0 

605 



— 

Valparaiso. 

Coldstream   .... 

545 

13 

0 

197 

— 

— 

Valparaiso. 

Barracouta    .           .           .           - 

610 

18 

0 

760 



— 

Valparaiso. 

Sibima          .           .            .            - 

767 

18 

0 

987 

— 

— 

Valparaiso. 

Baltic            .... 

554 

18 

0 

906 

— . 

— 

Genoa, 

Elsie  Mary    .... 

186 

14 

0 

304 

.. 

— 

Alpha           .... 

849 

17 

0 

494 



— 

Bio  Janeiro. 

Sir  Bobert  Hudson   ... 

194 

14 

6 

331 

... 

— 

Messhuu 

Hannah        .... 

242 

15 

0 

401 

_ 



Bio  Janeiro. 

Crimea          .... 

501 

18 

0 

717 

... 



Havana. 

Acapulco       .... 

598 

18 

6 

566 

— 

— 

Valpamiso. 

Intrepid         .... 

91 

12 

0 

150 

— 

— 

Bayonne. 

Forest  Belle  -            .            .           . 

1.115 

20 

6 

1,689 

— 

— . 

Havana. 

Warwickshire            ... 

679 

18 

6 

871 



— 

Valparaiso. 

Huron           .... 

609 

18 

0 

857 

— 

— 

Valparaiso. 

Jules  Maria  .... 

288 

15 

0 

387 



... 

Malaga. 

DerSud        -            .            .            . 

482 

16 

0 

628 



— 

Havana. 

Celine           -           .           .           - 

200 

10 

0 

202 

«-. 

... 

Quanpeert. 

South  Glen   .... 

598 

18 

0 

814 

— . 

... 

Valparaiso. 

Madre           .... 

742 

17 

0 

945 



.^ 

Genoa. 

Pacific          .           •            -           . 

897 

17 

0 

594 

... 

... 

Valparaiso. 

Maipu           .... 

598 

17 

0 

818 



— 

Valparaiso. 

Doiega          .           .            -           - 

694 

17 

0 

876 



— 

Valparaiso. 

Prince  Begent           ... 

407 

15 

10 

589 

.^ 

— 

Havana. 

M.A.McFtolane      - 

381 

14 

0 

584 



— 

Genoa. 

437 

16 

0 

544 

... 

... 

Havana. 

Maria  Clotilda           .           .           - 

486 

17 

0 

712 



— 

Genoa. 

Pasiihea        .... 

587 

17 

0 

638 

.. 

— 

Valparaiso. 

Bonnie  Dundee         ... 

1,026 

20 

6 

1,324 

— 

.. 

Havana. 

AdeUna         .... 

558 

18 

0 

653 

— 

— 

Genoa. 

Argyra          .... 

228 

14 

0 

844 



-^ 

Smyrna. 

Hamilton      .... 

826 

16 

0 

280 

^^ 

... 

Demerara. 

Minnie  Cameron        ... 

436 

15 

6 

606 

.^ 

_ 

Havana. 

Esther           .... 

484 

15 

0 

587 

-   L 



Havana. 

Carnarvon  Castle      ... 

728 

17 

3 

887 

_ 

.. 

Valparaiso. 

Tranmere      .... 

822 

20 

0 

1,862 

._ 

— 

Bangoon. 

D.  Chapin     .... 

540 

17 

0 

778 



— 

Havana. 

Fremeir         .... 

1,392 

18 

0 

1,144 



— 

Bangoon. 

Buckhom     .... 

790 

19 

0 

1,191 

... 

— 

Simon's  Bay. 

William  Fisher 

299 

15 

0 

459 

... 

— 

Demerara. 

Craigmullen  .... 

780 

17 

6 

846 

... 

.. 

Valparaiso. 

Norton  Stover           ... 

334 

15 

0 

548 

... 

... 

Havana. 

Loch  Dee     .... 

699 

17 

10 

829 

... 

.. 

Valparaiso. 

Merweed       -            .            .            - 

313 

15 

0 

437 

.. 

.. 

Demerara. 

Bat  Madre    .... 

781 

17 

0 

1,084 

_ 

... 

Genoa. 

Chasea         .            -            .           - 

737 

17 

6 

798 

.. 

.... 

Valparaiso. 

Cascatelle     .... 

846 

14 

0 

449 

„^. 



Havana. 

Minero          .... 

478 

16 

0 

404 

_. 

— 

Valparaiso. 
St.Malo. 

Town  of  Liverpool    ... 

286 

16 

0 

344 

.^ 

... 

Prince  Arthur           ... 

544 

19 

0 

498 

,. 



Caldera. 

Akbar           .... 

832 

16 

0 

586 

,,  , 

.. 

Havana. 

Colchagua     .           .           •           - 
D.H.Tolke- 

597 

17 

0 

701 

.. 

— 

Valparaiso. 

445 

14 

0 

629 

... 

... 

Havana. 

Ingomar       .... 

1,175 

20 

6 

1,878 

.— 

.. 

Bio  Jandio. 

Louisa  Maloolm 

699 

19 

9 



1,070 

— 

Bio  Janeiro. 

Gusto-del-Argento    -           .           - 

331 

15 

0 

392 

— 

Trieste. 

M.  A.  Franklin         .            .            . 

522 

15 

0 

633 

_ 

..- 

Havana. 

Annina         .            -            •            . 

115 

12 

0 

206 

.^ 

... 

Naples. 

Pampero       .... 

588 

19 

0 

683 

_ 



Valparaiso. 

ComDupont             ... 
Bundonald    .... 

434 

16 

0 

506 

.. 



Havana. 

991 

19 

6 

607 



... 

Valparaiso. 

Emmanuel  B.           ... 

403 

17 

0 

594 

.— 

... 

Genoa. 

Antonio  Ferraro       -           .           - 

509 

17 

6 

663 

— 

■— 

Genoa. 

86814. 
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SPONTANBOUS  COMBI70TION  OF  OOAI/  IN  SHIPS : 


Tablb  B. 

List  of  Ysssels  Loadbd  with  Coal,  inc.,  at  the  Board's  AppiiIances,  Birkenhead,  fixxn  the 

Ist  January  1875  to  the  Slst  December  1875. 


Sliip. 


ItoRister 


Dnft. 


Peet 


In. 


Gold. 

TODB. 


Oaonel. 


Fortof  DestiiiatioD. 


S.8.  Arbutoto 

Martha 

S.S.  SanteDder 

Cassini 

Eillaniey  -         ^  - 

Sceptre        -        '   - 

Susie 

Vitesse 

S.S.  AUianoe 

Trent 

Maade 

Liaiie  WiUiama 

S.S.  Alert  • 

Yidfljaaen    - 

S.S.  Alliance 

Lady  Lyoett 

Dion 

G.  W.  Halls 

Geerdma 

S.S.  Parsee  - 

West 

Malyino  Sohott 

S.S.DeTa    - 

Joyen  Adelaide 

S.S.  Emblehope 

Potomac 

Condar 

S.S.  San  Domingo  - 

Mary  Watkinson      - 

S.S.  Aston  - 

City  of  Manchester  - 

Foidenskjold 

Cato  Annetta 

S.S.  Harry  S.  Sdirards 

Sheldrake 

Bmily  Warbrick 

S.S.  Alliance 

Hermione    - 

Hraemar 

S.S.  Bywell  Castle  - 

Francesca    - 

S.S.  Newbiggin 

'Emilien  Marie 

S.S.  Alliance 

Beltiste 

Fannie 

S.S.  Capella 

Elisabeth 

Alexandre  Delphine 

Cecil  Brindley 

S.S.  Alliance 

Elfin 

Matchless  ^ 

S.S.  Royal  Minstrel 

Onyx 

Emelia 

Kilmarnock 

S.S.  Alliance 

Hindoo 

Pensacola    - 

Johanna 

S.S.  Alliance 

Enmore 

Btocer 

S.S.  Alliance 

^phrodita    - 

S.S.  Alliance 

Serena 

S.S.  Alliance 

Ennerdale    • 

Wilhelmina  Agatha 

EstreUa  de  Chili      - 

Nayarino     - 

R.  B.  Fuller 

MaryEUen 

Wave 

S.S.  Alliance 

City  of  Glasgow  \  - 

Spirito 

S.S.  Cassini  - 

Maresca 

Ketorah 

King  Arthur 

City  of  Benares 

S.S.  AlUance 

Ida- 

Condor 


236 

13 

268 

14 

438 

12 

687 

18 

1,060 

18 

1,109 

20 

302 

14 

269 

14 

198 

12 

1,410 

15 

495 

10 

827 

18 

70 

9 

530 

16 

198 

12 

1,507 

%l 

544 

18 

456 

16 

123 

11 

1,014 

14 

380 

14 

372 

15 

151 

12 

448 

14 

1,244 

13 

1,504 

21 

199 

14 

680 

14 

149 

12 

89 

10 

2,046 

16 

1,118 

23 

158 

10 

796 

18 

873 

18 

152 

12 

198 

12 

383 

14 

838 

17 

891 

15 

167 

13 

875 

11 

244 

14 

198 

12 

412 

14 

420 

16 

1,403 

12 

245 

13 

447 

16 

94 

10 

198 

12 

279 

16 

1,165 

21 

873 

19 

91 

8 

198 

13 

303 

12 

198 

12 

2,504 

17 

1,421 

21 

215 

12 

198 

12 

1,121 

19 

61 

9 

198 

12 

1,626 

19 

198 

12 

493 

15 

198 

12 

797 

19 

193 

11 

555 

16 

2,965 

17 

1,360 

23 

139 

10 

348 

16 

198 

13 

1,168 

19 

460 

18 

687 

17 

409 

16 

140 

9 

1,047 

17 

1,187 

19 

1^8 

18 

329 

15 

199 

12 

0 
6 
8 
0 
0 
6 
6 
6 
6 
3 
0 
3 
6 
6 
0 
8 

10 
6 
0 
0 
9 
6 

0 
9 
6 

6 

0 

0 

0 

0 
10 

6 

6 

0 

3 

0 

6 

0 

3 

0 

0 

0 

0 

6 

6 

0 

6 

4 

6 

0 

6 

5 

6 

6 

6 

0 

6 

0 

2 

3 

6 

0 

6 
10 

6 

0 

6 

4 

6 

0 

6 

0 

6 

3 

6 

0 

0 

9 

6 
10 

0 

0 

6 

6 

0 

0 

0 


17 

358 

26 

1,033 

1,607 

2,325 

475 

368 

8 

572 

79 

893 

136 

717 

2,323 


418 


368 


313 


Dubliik. 

Coracoa. 

BUboa. 

BrindisL 

Bombay. 

Bombay. 

Demerara. 

Odessa. 

Dublin. 

Odessa. 

Hall. 

San  Francisoo. 

Newry, 

Callao. 

DubUn. 

Bombay. 

Odessa. 


646 

— 

Kingston. 

191 

— 

Oporto. 

431 



Bombay. 

756 

— 

Oporto. 

502 
16 

293 

Kingston. 
Dublin. 

317 

— 

Oporto. 

674 

— 

Bombay. 

2,328 

— 

Bombay. 

194 

.. 

Coracoa. 

496 

. 

Pomaron. 

247 



Dundalk. 

170 

— 

Dublin. 

1,051 



Calcutta. 

1,240 

, 

Batavia. 

172 

— 

Curaooa. 

1,748 



Malta. 

610 



Dublin. 

287 



Dundalk. 

8 

300 

Dublin. 

396 



Bahia. 

1,007 

-^ 

Valparaiso. 

425 

— 

Odessa. 

254 

— 

Gibraltar. 

285 

_ 

Constantinople. 

361 



Rosario. 

9 

855 

Dublin. 

504 

— 

Martinique. 

606 

— . 

Martinique. 

149 

— 

Malta. 

385 

— 

Blartinique. 

589 

— 

Martinique. 

172 

-* 

Gibraltar. 

.^^ 

363 

Dublin.' 

423 

— 

Martinique. 

1,325 

— 

CaUao. 

1,731 

— 

Brindisi. 

44 

— 

Glasgow. 

287 

— 

Seville. 

425 



Santander. 

~^ 

363 

Dublin. 

453 



Hull. 

1,795 

— 

Callao. 

302 

— 

Rio  Grande  da  Sol 

Dublin. 

Brindisi. 

6 

370 

1,952 

-^ 

109 

— 

Aveiro. 

10 

871 

Dublin. 

13 

Calcutta. 

8 

371 

Dublin. 

179coke 

— 

Valpaiaiso. 

8 

369 

Dublin. 

1,303 



Brindisi. 

147 

— 

Curaooa. 

864 
423 

-^ 

ix^- 

1,014 



San  Francisco. 

219 

— 

Oporto. 

349 

— 

Cape  Town. 

8 

367 

Dublin. 

1,229 



Calcutta. 

730 

__ 

Odessa. 

470 

.. 

Odessa. 

596 

... 

Odesss. 

108 

.. 

PortMadoc 

699 

.. 

GLisgow. 

1,283 

..- 

Calcutta. 

17 

^9f 

DnUxn. 

472 



Monte  Videa 

260 

— 

Cozaooa. 
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Draft. 

Ship. 

Register 

Ooal. 

Oannel. 

Port  of  Destination. 

Tonnage. 

Peet. 

In. 

Tons. 

^  "s^m  ir   -^^m  ^v  v«ivaaabbw*^#aa« 

S.S.  Hibernian        -           -           -           . 

204 

10 

0 

16 

360 

Dublin. 

Ernesti  Parodi         .... 

610 

17 

0 

910 

— 

Callao. 

Kingston     -           -           .           .           . 

1^08 

20 

7 

1,170 

>        — 

Bombay. 

S.S.:mbeniian         .... 

204 

13 

6 

«^ 

372 

Dublin. 

S.S.  Hibeniian         .... 

204 

13 

6 

16 

868 

Dublin. 

1,908 

16 

0 

796 

— 

Bombay. 

S.S.  Hibernian        -           -           -           . 

204 

12 

0 



872 

DubUn. 

CatoAnnetto          .... 

158 

10 

6 

203 

— 

Curacoa. 

S.S.  Hibernian        .... 

204 

13 

0 

12 

870 

Dublin. 

S.S.  mbemian         .... 

204 

18 

0 

6 

352 

Dublin. 

Est 

953 

19 

6 

1,169 

— 

Callao. 

tJberty         -           -           .           -           . 

52 

10 

0 

44 

— 

Jersey. 

F.  iScalla     .... 

416 

14 

0 

441 

— 

Bennuda. 

Melmerby    -           -           -           -           . 

1,610 

11 

0 

132 



Bombay. 

Ferdinande  -           -           .           .           . 

229 

15 

8 

287 

— 

St.  Jago  de  Cuba. 

Laura          ..... 

174 

12 

6 

298 

..» 

Madeira. 

S.S.  :mbemian         .... 

•      204 

13 

0 

10 

301 

Dublin. 

Isla 

292 

16 

4 

813 

Para. 

City  of  Madrid        -           .           -           . 

1,191 

19v 

1 

1,257 

— 

Calcutta. 

Bavenaonug            •«-          . 

1,263 

as 

0 

850 

'  ... 

Montreal. 

Udeire 

444 

16 

7 

855 

— 

Port-au.Prince. 

Theresa        -           -           .           -           . 

704 

18 

10 

920 



Rangoon. 

Matador 

685 

20 

11 

194 

— 

Bio  Janeiro. 

Albion 

184 

12 

6 

325 



Gibraltar. 

S.S.  Hibeniian        .... 

204 

13 

0 

16 

386 

Dublin. 

S.S.  Hibeniian        -           -           .           . 

204 

13 

0 

14 

348 

Dublin. 

Coloma        -           -           -           . 

852 

17 

8 

999 

San  Francisco. 

S-S.Mino 

450 

16 

0 

.  117 

— 

Lisbon. 

Lancashire  Witch    -            -     "      . 

368 

14 

6 

509 

— 

Cape  Town. 

Bacchus       ..... 

1,250 

17 

8 

1,005 

— 

Akyab. 

Estxella       ..... 

554 

18 

0 

763 

— 

Manilla. 

Cordore        

673 

18 

0 

1,081 

.» 

Rangoon. 

Octave  Marie          .... 

199 

13 

0 

285 



Gibraltar. 

Blair  Drummond     .... 

1,450 

20 

0 

1,695 



Calcutta. 

St.  Louis      -            .            -      :      - 

487 

15 

0 

603 

— 

Pemambuco. 

M.  C.Nelson           .... 

590 

16 

0 

728 

.... 

Caldera. 

S.S.  "Mauritania"  -     "      -           -           . 

480 

16 

6 

189 



Valencia. 

CMaggio               -            .            -           . 
Ci^  Comorin         .     -      .     •     . 

419 

16 

0 

556 

— 

Monte  Video. 

1,199 

20 

2 

1,432 

— 

Bombay. 

Yemis         -           -           .           .           . 

148 

9 

6 

217 

— 

Oporto. 

Savemake  -           -           -           .           . 

1,284 

18 

6 

1,803 

"■" 

Rangoon. 

Table  C. 

Return  showing  the  Nxthber  of  Lighters  Loaded  Mokthly  with  Coal,  &a  at  the  Board's 
High  Level  Railwat,  Liverpool,  for  the  Tear  1876. 


1876. 
Month. 


No.  of 
Lightefs. 


Goal 
Loaded. 


Oaimel 


Goke 
Loaded. 


January 

February 
March 
April 
May  - 
Jnne  - 
July  . 
August 


October 

Notrembe? 

December 


107 

Tons. 
10,630 

97 

9^52 

117 

11,719 

111 

11,314 

78 

7,427 

91 

8,226 

91 

8,422 

98 

8,964 

109 

10,171 

141 

14,167 

136 

12,160 

115 

11,928 

Tons. 
51 


84 

54      - 

400 
219 

217 


Tons. 

50 
121 
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SFONTANEOUS  COMBUSTION  OF  €OAI#  IN  SHIPS  : 


Table  D. 

Return  showing  the  Number  of  Lighters  Loaded  Monthly  with  C!oal  at  the  Board's 
Appliances,  Birkenhead^  for  the  Year  1875. 


■ 

1876. 
Month. 

No.  of 
Lighters. 

Tons: 

January 

884 

47,747 

February 

831 

42,889 

March  .            -            - 

835 

42,692 

April     - 

859 

45,681 

May      . 

dS8 

41,860 

June      . 

865 

46,695 

July      - 

848 

45,289 

August  -           .           • 

863 

48,805 

September 

858 

49,556 

October- 

394 

52,856 

NoTember 

896 

51,911 

December 

501 

64,244 

Statbhbnt  as  to  the  Quantity  of  Ck)AL  Shipped  by  the 
Board's  Appliancbs  at  Liverpool  and  Birkbn- 
HBAD,  &c.  for  the  Year  ending  the  31  st  of  December 
1375. 

By   the   Board's   Appliances,  Liverpool,  High    Level 
Railway:— 

Tons. 
By  hydraulic  cranes  into  ships  and  flats  -    ^63,433 
By  hand  tip  into  flats       -  -  -      73,504 


By  the  Board's  Appliances,  Birkenhead : —  Tons. 

By  hydraulic  tips  into  ships  and  steamers  77,479 

By  hand  tips  into  flats  and  lighters         -  579,175 

Total       -           -           .  056,654 

NoTB.—- The  under-noted  was  shipped  during  the  same 
period  by  other  metiiods,  vis. : — 

By  railway  company's  hand  tip  into  flats  Tons, 

and  lighters      ....  174,402 
By  licensed   stevedores  by  barrow  into 

sailing  vessels  ....  254,756 


Total 


436,937 


Total 


.    429,158 


Coal  Tradb  Statistics. 


Teui. 

^^:l 

Shipped  at  High 
Le?  61,  liyerpool. 

and  Liverpool. 

Board's 
Ms«hinory. 

Bailwu 
Coal  Tips. 

Shifpedby 

Tons. 

Tons, 

Tons. 

Tons. 

Tons. 

Tons. 

1862 

268,000 

51,000 

319,000 

11,906 

60,000 

196,000 

1863 

842,000 

71,000 

413,000 

46,000 

93,000 

208,000 

1864 

441,000 

131,000 

572,000 

70,000 

115,000 

256,000 

1865 

895,000 

181,000 

576,000 

51,000 

186,000 

208,000 

1866 

558,000 

262,000 

820,000 

161,000 

15,000 

247,000 

1867 

798,000 

306,000 

1,104,000 

372,000 

158,000 

267,000 

1868 

817,000 

188,000 

1,005,000 

367,000 

181,000 

268,000 

1869 

674,000 

282,000 

956,000 

.•     800,000 

180,000 

194,000 

1870 

602,000 

326,000 

928,000 

248,000 

176,000 

177,000 

1871 

822,000 

386,000 

1,208,000 

382,000 

192,000 

247,000 

1872 

946,000 

457,000 

1,403,000 

554,000 

190,000 

201,000 

1873 

1,001,000 

422,000 

1,423,000 

651,000 

177,000 

189,000 

1874 

1,040,000 

395,000 

1,485,000 

636,000 

174,000 

280,000 

AvBRAGB  Annual  Shipments,  Periods  of 
FivB  Ybarb. 


Tears. 

at^cenhead. 

lUlKerpooL 

Ayenm  Total 
perTear. 

18621 
to      . 

1866  J 

18671 

to     I 

1871, 

400,000 
743,000 

140,000 
297,000 

540,000 
1,040,000 

E 

Bbgulations  to  be  observed  in  the  loading  of  Coal 
and  discharging  of  Ballast  at  the  Coal  Tips,  Low 
Level,  and  Balkst  Crane,  at  Birkenhead. 

1.  All  vessels  intended  to  be  loaded  with  coal  shall  be 
berthed  in  the  order  in  which  they  are  booked  for  berths 
at  the  dock  master's  office,  provided,  however,  that  no  coal 
agent  shall  load  more  than  one  vessel  at  the  tips  at  the 
same  time,  if  any  other  agent  requires  a  berth. 

2.  No  vessel  shall  be  berthed  until  a  certificate  is  lodged 
at  tiie  dock  master's  office,  that  there  are  fifty  tons  of  coal 
readv  for  immediate  shipment  at  the  low  level  berths,  and 
one  hundred  tons  at  the  tips. 

3.  Until  vessels  in  berth  shall  have  discharged  their 
ballast,  the  minimum  quantity  of  coal  shipped,  or  of  ballast 
discharged,  shall  be  one  hunc(red  tons  as  tne  averaj^,  daily 
at  the  low  level,  and  two  hundred  tons  at  the  tips ;  and 
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afterwards,  the  average  minimum  Quantity  of  ooal  shipped 
dfdly  at  the  low  level  shaU  be  one  nundred  and  fifty  tons, 
and  at  the  tips  two  hundred  and  fifty  tons. 

4.  Vessels  not  complving  with  these  regulations  will  be 
immediately  removed  from  the  berth,  but  will  be  entitled 
to  the  first  vacant  berth  on  having  the  required  quantity  of 
coal  to  proceed  with  their  loading. 

6.  Vessels  in  ballast  intending  to  load  by  the  coal  tips  to 
take  precedence  at  the  ballast  crane ;  and  vessels  intending 
to  load  coal  for  stiffening  to  have  the  use  of  the  crane  in 
preference  to  vessels  to  be  loaded  with  an  entire  cargo  by 
the  crane. 

6.  The  use  of  No.  2  tip  is  not  to  interfere  with  the 
winrking  of  Nos.  1  and  3  tips  when  the  latter  are  being 
used  by  large  ships. 

By  Order  of  the  Board. 
Dock  Office, 
26th  September  1867. 


F. 
Shipmknt  of  Goal  and  Dischabob  of  Ballast,  &c. 

at  BiBKBNHBAD. 

Secretary's  Office, 

Liverpool,  December  9th,  1874. 
The  Mersey  Docks  and  Harbour  Board  are  prepared  to 
ship  coal  and  discharge  ballast  at  their  hoists,  hand  tips, 
ana  ballast  crane.,  at  Birkenhead,  also  to  move,  under  their 
regulations,  vessels  using  the  appliances  in  the  west  float, 
at  the  following  rates,  viz  : — 


Coal. 

Per  Ton. 
«.     d, 

1.  For  loading  coal  into  ships  or  steamers,  by 

the  hoisto,  including  haulage  of  wagons, 
tipping  and  stowage,  and  the  lowering  of 
ten  per  cent,  of  the  registered  tonnage  into 
the  nold  at  the  commencement  of  loading 
to  avoid  breakage    -        -        •  -    0    5 

2.  Ditto  for  the  bunkers  of  steamers,  by  the 

coal  hoists        -        -        -        -        -        -0    74 

3.  Ditto  ditto,  by  hand,  Arom  wagons  on  the 

quay 11 

4.  Ditto  into  flats,  by  tips        -        -        -        -    0    3 

5.  Ditto  into  steam  barges  or  steam  lighters,  by 

hoists  or  tips    - 03 

6.  Ditto  for  stiffening,  if  desired,  by  the  ballast 

crane,  into  vessels  discharged  by  the  crane, 
to  the  extent  of  ten  per  cent,  of  the  regis- 
tered tonnage  -        -        -        -        -        -06 

7'  Ditto  by  the  ballast  crane,  and  trimming  an 
entire  cargo,  or  any  excess  over  ten  per 
cent,  of  the  registered  tonnage  -        -        -    0    8 

8.  Ditto  into  flats  by  the  ballast  crane      -        -    0    6 

9.  If  weighed  by  the  Board's  weighing  machines    0    Oi 

For  loading,  by  the  appliances,  coal  for 
home  consumption  (in  addition  to  the 
above  rates)  -        -        -       -       -       -02 

NoTB. — For  the  shipment  of  coke  double  the  above  rates 
will  be  charged. 


Ballast. 

10.  For  discharging  ballast  from  ships  or  vessels 

by  the  hydraulic  crane  -  .  .  . 
(One  tub  of  ballast  in  every  ten  to  be 

weighed  on  one  of  the  Board's  weighing 

machines.) 

11.  Ditto  by  hand,  when  the  cranes  are  not 

available,  ballast  from  vessels  berthed  at 
the  appliances  -.-... 

Moving  Vbsbels. 

12.  For  moving,  under  ithe  Board's  regulations, 

vessels  in  the  west  float  requiring  the  use 
of  the  coal  hoists  or  ballast  crane,  for  each 
100  tons  register  measurement,  or  for  any 
fractional  pifft  over  50  tons       -        -        -    4    0 

Vesels  can  be  loaded  with  ooal  at  the  rate  of  from  300  to 
600  tons  a  day,  if  a  sufficient  supply  be  brought  down. 


Per  Ton. 
«.   d. 

.     0     6 


0  10 


Ballast  can  be  discharged  at  the  rate  of  200  tons  and 
upwards  a  dav. 

.  Two  of  the  hoists  are  provided  with  lowering  tubs, 
worked  by  machinery,  with  tne  view  to  prevent  the  breakage 
of  coal,  and  the  use  of  these  tubs,  with  the  machinery,  is 
allowed  free  of  charge  for  landing  from  vessels  any  pyrites 
stones,  &c.  that  may  be  found  amongst  the  coal  placed  on 
board  by  the  appliances. 

An  apparatus  for  screening  coal  is  also  provided. 

At  each  <^  the  hoists,  and  at  the  hand  tips,  Vittoria 
Creek,  there  is  a  machine  for  weighing  coal,  if  required. 

The  contractor  for  shipping  coal  and  discharging  ballast, 
&c.  is  a  licensed  master  stev^ore  and  master  lumper. 

The  rates  are  to  be  paid  in  advance  to  the  board's  treasurer, 
dock  office,  Liverpool.  Every  information  can  be  obtained 
there,  at  the  office  of  the  traffic  manager,  district  £,  Duke 
Street  entrance,  and  at  the  coal  tips,  Birkenhead. 

The  board  recommend  parties  interested  in  the  shipment 
of  coal  to  inspect  personally  the  working  of  the  appliances, 
so  that  they  may  estimate  the  advantages  to  be  gained  by 
their  use. 

Edwabd  Gittins, 
Secretuy. 


G. 


Regulations  for  working  the  High  Level  Coal  Trade 
at  the  Bramley-Moorb  and  Wellington  Docks. 

1.  As  many  vessels  and  flats  to  be  admitted  into  the 
Bramley-Moore,  Wellington,  and  Wellinffton  half-tide 
docks  to  work  at  the  high  level  railway,  as  shall  be  consis- 
tent with  the  general  work  of  those  docks. 

2.  No  vessel  to  be  allowed  to  enter  the  Bramley-Moore, 
Wellington,  or  Wellington  half-tide  docks,  nor  to  be  en- 
tered on  the  Application  Book  for  admittance  into  those 
docks,  to  load  coal  from  the  high  level  railway,  except  upon 
the  production  of  a  jerque  note,  or  a  certificate  frcnn  the 
master  of  the  dock  in  wnich  the  vessel  is  lying  at  the  time, 
showing  that  she  is  discharged,  and  also  a  certificate  from 
the  coaJ  agent  that  she  is  to  load  coal  at  the  high  level 
railway.  No  coal  agent  to  be  allowed  to  load  more  than 
two  flats  at  the  cranes  at  the  same  time,  nor  to  have  more 
than  three  vessels  in  the  Bramley-Moore,  Wellington,  or 
Wellington  half-tide  docks  (inclusive)  loading  and  to  load 
coal  at  the  cranes,  at  one  time. 

No  flat  to  be  admitted  until  a  certificate  is  produced  from 
the  coal  agent  that  she  is  to  load  coal  at  the  high  level 
railway. 

3.  Applicants  for  vessels  to  be  admitted  into  dock  to 
call  at  the  dock  master's  office  2  hours  after  high  water, 
when  high  water  happens  between  8  a.m.  and  2  p.m. ;  and 
when  before  or  after  these  hours,  to  call  at  10  a.m.,  when 
the  list  of  vessels  waiting  to  enter  dock  will  be  called  over, 
and  orders  given  for  such  as  are  on  turn,  and  represented, 
to  the  enter  dock. 

4.  No  vessel  to  be  entered  in  the  Berthing  Book,  kept  at 
the  office  of  the  Superintendent  of  the  high  level  railway, 
before  she  is  in  the  Bramley-Moore,  Wellington,  or  Welling- 
ton hidf-tide  docks,  and  each  vessel  is  to  be  berthed  in 
regular  turn,  as  entered,  if  the  specified  quantity  of  coal 
is  at  the  Sandhills  Station;  if  not,  the  next  vessel  on 
turn,  having  sufficient  coal  ready,  to  take  the  berth ;  any 
vessel  losing  her  turn  in  consequence  of  coal  for  her  not  being 
at  the  Sandhills  Station,  to  be  considered  first  on  turn  when 
the  coal  is  ready.  Flats  and  vessels  to  follow  the  same  order 
as  to  turn  for  loading,  whether  entered  for  the  cranes  or  the 
shoot. 

6.  When  a  crane  is  idle  from  want  of  coal,  the  first  vessel 
on  turn  not  in  the  dock  having  the  quantity  of  coal  specified 
by  these  regulations  at  Sandhills  Station  ready  fur  ship- 
ment, (to  be  proved  by  a  certificate  from  the  coal  agent 
which  must  also  be  endorsed  by  the  Superintendent  of  the 
high  level  railway,)  may,  at  the  discretion  of  the  dock 
master,  be  admitted  into  dock  out  of  rpgular  turn,  as  shown 
in  the  Application  Book.  The  Superintendent  of  tiie  high 
level  railway  is  not  to  put  coal  that  he  has  certified  for  one 
vessel  into  any  other  vessel. 

6.  No  coal  to  be  brought  on  the  high  level  railway 
without  the  permission  of  the  Superintendent,  who  will 
inform  the  railway  clerk  which  vessel  is  first  on  turn  for  a 
berth,  so  that  the  coal  may  be  sent  to  the  high  level  railway 
previous  to  the  vessel  being  berthed. 

7.  No  vessel  or  flat  to  be  berthed  under  a  crane  or  a 
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shoot  before  the  quantity  of  coal,  according  to  the  following 
8cale«  is  at  Sandhills  Station,  ready  for  shipment,  viz. :~ 
Vessels  or  flats  under  100  tons  register   Full  cargo. 
Do.  do.        of  100    „ 

and  under  300  tons  register  -     100  tons  of  coal. 

Vessels  of  300  tons  register  and  up- 
wards -  .  -  -    150    „  „ 

The  Superintendent  of  the  high  level  railway  to  be  fur- 
nished with  a  return  from  the  Sandhills  Station,  at  8  a.m., 
1  p.m.,  and  4  p.m.  each  day,  of  the  number  of  loaded 
wagons  (distinguishing  box  from  square  wagons)  at  the 
station  ready  for  shipment,  with  the  names  of  the  shippers 
of  the  coal. 

8.  Each  coal  wagon  to  have  a  card  attached  to  it,  stating 
the  number  and  weight  of  the  wagon,  and  weight  of  the 
coal  thereon ;  the  cwd  to  be  taken  off  by  the  Superinten- 
dent, and  flled,  fur  a  check  on  the  weight  shipped. 

The  gross  weight  of  each  waggon  of  coal  intended  to  be 
lifted  by  a  cradle  crane  must  not  exceed  twelve  tons ;  if  it 
exceed  that  weight,  such  loaded  wagon,  will  be  liable  to  be 
returned  to  Sandhills  Station.  Wagons  sent  on  to  the 
high  level  railwajr  without  having  the  requisite  cards 
attached  thereto,  will  also  be  liable  to  be  returned  to  that 
station. 

9.  Should  any  delay  arise  in  working  any  crane  or  the 
shoot,  from  the  want  of  coal  for  a  vessel  loading  there,  or  by 
default  of  such  vessel,  that  vessel  to  be  immediatelv 
removed  from  the  berth,  and  the  next  on  turn  for  which 
coal  is  ready  to  be  placed  therein. 

10.  Each  vessel  entered  for  a  berth,  to  undertake  to 
provide  a  suflScient  number  of  trimmers ;  or  failing  to  have 
a  sufficient  number  of  trimmers,  and  thereby  oiusing  ob- 
struction to  the  full  working  of  the  appliances,  is  liable  to 
be  removed  from  the  berth. 

11.  No  transhipment  of  coal,  coke,  or  other  articles  from 
one  wagon  to  another,  to  be  allowed  on  the  high  level  railway. 

12.  vessels,  when  taking  in  coal  or  coke  from  the  high 
I6vel  railway,  to  be  allowed  also  to  take  in  machinery  or 
cargo  from  the  low  quay,  when  it  can  be  done  without 
causing  any  delay  to  tne  work  of  the  hieh  level  railway. 

13.  Every  vessel  to  leave  the  dock  wiuiin  24  hours  after 


she  has  received  the  quantitv  of  coal  intended  to  be  shipped 
on  board  her,  if  called  upon  by  the  harbour  master  to  do  so. 

14.  In  the  event  of  a  vessel  having  to  vacate  her  berth, 
and  requiring  not  over  120  tons  coal  to  complete  her  loading 
which  IS  to  be  proved  to  the  satisfaction  of  the  dock  master, 
one  or  two  flats  may  be  allowed  to  bring  coal  into  dock  for 
such  vessel  to  the  extent  of,  but  not  exceeding,  120  tons. 

By  Order  of  the  Board, 
Dock  Office  Liverpool,  Edward  Gittins, 

March  25th,  18/5.  Secretiuy. 


Duties  of  the  Superintendent  of  the  High  Level 
Railway. 

1.  The  Supintendent  of  the  high  level  railway  to  keep 
an  account  of  the  vessels  that  use  the  coal  cranes  and  shoot ; 
and  when  a  vessel  has  finished  loading  or  discharging,  the 
amount  of  tons  of  coal,  or  other  articles,  to  be  inserted  in 
the  Superintendent's  Registry  Bo6k,  and  compart  with  the 
railway  clerk's  account ;  the  entry  in  the  Registry  Book  to 
be  signed  by  the  latter. 

2.  To  enter  vessels  in  the  Application  Book,  and  to  berth 
them  in  regular  turn  as  enterea,  as  per  No.  4  regulation ;  and 
to  prevent  vessels  grounding  under  or  near  the  appHanoes, 
so  that  they  may  be  removed  any  time  when  requued. 

3.  A  dock  gateman  to  be  stationed  at  the  east  end  of  the 
Bramley-Moore  and  Wellington  docks,  to  attend  to  the 
Superintendent's  orders,  so  fEir  as  regards  the  removal 
and  berthing  of  vessels  in  connexion  with  the  high  level 
railway. 

4.  The  Superintendent  to  see  that  the  reg[ulations  for 
working  the  high  level  railway  are  strictly  carried  out,  and, 
in  case  of  any  obstruction  or  unnecessary  delay,  to  send  for 
the  dock  master,  or  the  north  assistant  harbour  master,  and 
note  the  cause  in  his  Memorandum  Book. 

By  Order  of  the  Board, 
Dock  Office,  Liverpool,  Edward  Gittins, 

March  25th,  1875.  Secretary. 


H. 


STATiacEKT  of  CHARGES  for  the  use  of  the  Board's  High  Level  Railway. 

COAL  EXPORTED. 


1.  Foreign: — 

For  use  of  High  Level  Railway 

Dock  dues 
Town  dues 

2.  COASTWISB: — 

For  use  of  High  Level  Railway 

Dook  dues 
Town  dues 


Per  ton. 

-  2d.      Collected  by  the  Lancashire  and  Yorkshire  Railway  Company, 

and  paid  to  the  Board. 

-  IK    Collected  by  the  Board. 

-  2d.  Ditto. 


2d. 

NU. 
2d. 


Collected  by  the  Lancashire  and  Yorkshire  Railway  Company, 
and  paid  to  the  Board. 


Collected  by  the  Board. 
3.  Home  Consumption,  except  for  Salt  Works  : — 

~  -.---.-  -  -       Collected  by  the  Lancashire  and  Yorkshire  Railway  Company, 

and  paid  to  the  Board. 
Collected  by  the  Board. 


For  use  of  High  Level  Railway 
Ditto 


2d. 
Sd. 
5d.  per  ton. 


4.  For  Salt  Works:— 

For  use  of  High  Level  Railway 

Ditto 


2d. 
2d. 
4d.  per  ton. 


Collected  by  the  Lancashire  and  Yorkshire  Railway  Company, 

and  paid  to  the  Board. 
Collected  by  the  Board. 


5.  For  use  op  Sba-goino  Steamers,  or  fob  Ship's  Stores: — 

For  use  of  High  Level  Railway  -    2d.      Collected  by  the  Lancashire  and  Yorkshire  Railway  Company 

and  paid  to  the  Board. 
Dock  dues 


Town  dues 


^Nii. 
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(y.)  Lbttebs  and  Statistics  from  Mr.  R  Coopeb  Rundell,  Assistant  to  the  Secretary, 

Liverpool  Underwriters'  Association. 


Sir,  Liverpool,  dOth  October  1875. 

Whbk  I  had  the  honour  of  placin^^  before  the  Royal 
Cotilmissioii,  last  June,  my  evidence  respecting  spontaneous 
combustion  of  coal  cargoes,  I  gave  some  statistics  as  to  the 
number  of  vessels  with  cargoes  of  500  tons  of  coal  and 
upwards  which  had  sailed  from  the  Mersey  pn  voyages 
beyond  the  Equator  during  the  first  nine  months  of  1873 
and  of  1874,  and  compared  the  total  number  of  these 
cargoes  witii  the  ni^ber  of  cargoes  in  which  spontaneous 
combustion  had  been  reported. 

I  was  then  asked  if  I  could  inform  the  Commission  how 
many  of  the  vessels  which  sailed  were  iron,  how  many  were 
loaded  on  the  Liverpool  side  of  the  Mersey,  and  how  many 
by  the  tip,  in  order  that  a  further  comparison  might  be 
made  with  regard  to  these  particulars. 

The  tables  which  I  have  now  the  pleasure  of  sending 
you  herewith  supply  this  information  for  each  month  of 
the  two  periods.    The  voyages  are  classified  as  before. 

Table  L  gives  the  number  of  vessels  which  sailed  from 
the  Liverpool  side  of  the  Mersey,  and  the  number  which 
sailed  from  the  Birkenhead  side. 

Table  II.  The  number  of  those  vessels  which  were  iron, 
and  the  number  which  were  wood. 

Table  IlL  The  number  loaded  by  tip,  and  the  number 
loaded  by  hand. 

Table  IV.  The  number  of  tons  of  shipping  and  the 
number  of  tons  of  coal  for  each  month. 

Table  V.  The  average  tons  of  shipping  and  of  coal  for 
each  month. 

In  each  of  the  tables  the  number  of  cases  of  heating  and 
fire  are  printed  within  parentheses. 

My  evidence  before  the  Commission  showed  that  the 
greatest  increase  in  the  number  of  cases  of  spontaneous 
combustion  in  1874  occurred  in  shipments  of  coal  from  the 
Mersey  for  the  West  Coast  of  America,  and  in  sending  you 
these  tables  I  take  the  opportunity  to  point  out  some  facts 
supplied  by  these  tables  with  regard  to  the  shipments  in 
question. 

Table  1.  shows  that  41  vessels  sailed  from  the  liver- 
pool  side  during  the  first  period,  and  82  during  the 
second  period,  while  from  the  Birkenhead  side  34  sailed 
during  the  first  period,  and  only  17  during  the  second. 
There  were  no  casualties  to  any  of  the  1873  shipments, 
while  for  the  second  period  there  were  12  out  of  the  82 
shipments  from  the  Liverpool  side,  or  about  15  p^  cent., 
ana  one  only  out  of  the  17  from  the  Birkenhead  side,  or 
6  per  cent. 

It  would  appear  therefore  from  this  table  that  the 
Liverpool  shipments  had  increased  100  per  cent.,  while  the 
Birkenhead  ones  had  decreased  in  the  same  ratio,  and  that 
the  per-centage  of  casualties  in  shipments  from  the  Liver- 
pool side  was  more  than  double  that  from  the  Birkenhead 
side. 

Table  II.  shows  that  40  iron  vessels  sailed  from  the 
Mersey  during  the  first  period,  and  40  during  the  second. 
Also  tnat  35  wooden  vessels  sailed  during  the  first  period 
and  59  during  the  second,  representing  an  increase  of  69 
per  cent.  Three  casualties  occurred  in  the  40  iron  vessels^ 
t.e.,  in  7i  per  cent,  of  their  number,  and  10  in  the  59 
wooden  vessels,  or  in  17  per  cent,  of  their  number. 

This  second  table  consequently  shows  that  the  increased 
number  of  vessels  which  sailed  in  the  second  period  were 
of  wood,  and  that  the  per-centage  of  casualties  fix)m  heating 
was  more  than  twice  as  great  for  wooden  vessels  as  fof  iron. 

Table  III.  shows  that,  during  the  first  period,  19  vessels 
were  loaded  at  the  tip  on  the  Liverpool  side,  and  during 
the  second  period,  43.  Also,  that  22  were  loaded  at  the 
tip  from  the  Birkenhead  side  during  the  first  period,  and 
10  during  the  second  period.  Casualties  happened  in  12 
out  of  the  43  vessels  loaded  from  the  tip  on  tne  Liverpool 
side,  or  28  per  cent,  of  the  number,  and  no  casualty  is 
reported  in  the  10  vessels  loaded  from  the  tip  on  the 
Birkenhead  side.  No  oases  of  heating  are  reported  in  any 
of  the  39  vessels  loaded  by  hand  on  the  Liverpool  side 
during  the  second  period,  and  although  one  case  occuned 


in  the  7  vessels  loaded  on  the  Biricenhead  side,  there 
are  circumstances  connected  with  it  which  indicate  that 
the  casualtv  had  no  connexion  with  the  way  in  which  the 
vessel  was  loaded.    I  allude  t5  the  case  of  the  "  Merchant. ' 

Table  III.  therefore  shows  that  the  number  of  shipments 
from  the  tip  on  the  Liverpool  side  increased  more  tlum  100 
per  cent. ;  while  on  the  Birkenhead  side  they  decreased  in 
about  the  same  ratio,  and  that  the  per-centage  of  casualties 
in  vessels  loaded  from  the  tip  on  the  Liverpool  side  was 
28  per  cent.,  while  in  those  loaded  tram  the  tip  on  the 
Birkenhead  side  there  were  none. 

Table  IV.  shows  that  while  there  was  but  a  slight  differ- 
ence in  the  average  size  of  the  vessels  which  sailed  during 
the  second,  or  of  their  cargoes,  as  compared  with  the 
average  size  of  the  vessels  and  their  cargoes  for  the  ^ist 
period,  yet  the  tonnage  during  the  hot  months  of  the  year 
shows  a  great  increase  in  1874". 

Table  v.  gives  the  average  size  of  ship  and  cargo  for 
each  month  of  the  periods  in  question.  The  average 
cargoes  during  the  hot  months  of  the  second  period  are 
larger  than  the  average  cargoes  during  the  same  months  of 
the  first  period ;  but  it  wm  be  seen  that  they  are  not  in 
any  case  so  large  as  those  of  some  of  tiie  early  months  of 
the  first  period. 

In  many  cases,  the  vessels  which  sail  for  the  West 
Coast  take  only  a  part  cargo  of  coal,  and  consequently  the 
average  given  above  does  not  definitely  indicate  whether 
more  large  cargoes  were  shipped  in  the  second  period  than 
in  the  first. 

Now  10  out  of  the  13;casualties  which  occurred  in  cargoes 
from  the  Mersey  for  the  West  Coast  were  in  cargoes  of 
1,300  tons  and  upwards;  and,  taking  this  limit,  the 
following  table  gives  the  number  of  vessels,  with  1,300 
tons  of  coal  and  upwards,  which  sailed  from  the  Mersey 
for  the  West  Coast  during  each  month  of  the  two  periods 
selected  for  comparison. 


1873. 

1874. 

January 

4  sailed. 

1  sailed. 

February 

1       ,> 

None  „ 

March 

None    „ 

None  „ 

April 
May 

6      „ 

2     „ 

1       „ 

1      „ 

June 

2      „ 

2     „ 

July 

None    „ 

5      „ 

August 

1       „ 

8      „ 

September 

1       ,, 

6      „ 

16 


24 


It  will  hence  be  seen  that  16  such  cargoes  were  shipped 
during  the  first  period  and  24  during  the  second,  repre- 
senting an  increase  of  50  per-cent.  Also  that  20  out  of 
the  24  sailed  during  the  hot  months  of  1874,  while  during 
the  same  months  of  1873  only  4  sailed. 

To  sum  up,  therefore,  the  tables  show  that  in  the  second 
period  the  greatest  per-centage  of  casualties  to  cargoes  from 
the  Mersey  to  the  West  Coast  occurred,  (1),  in  vessels 
loaded  on  the  Liverpool  side ;  (2),  in  wooden  vessels ;  (3), 
in  vessels  loaded  at  the  tip ;  (4),  in  vessels  with  cargoes  of 
1,300  tons  of  coal  and  upwards. 

Features  (1)  and  (3)  relate  to  condition  of  the  coal; 
while  (2)  and  (4)  relate  to  the  vessel  and  the  size  of  cargo. 
With  regard  to  these  latter  elements,  it  may 'be  observed 
that  sev^al  of  the  vessels,  in  the  cargoes  of  which  cases  of 
spontaneous  combustion  were  reported  in  1874,  sailed  in 
previous  years  with  cargoes  of  coal  equally  large,  and  no 
signs  of  spontaneous  combustion  were  reported.  I  append 
the  names  of  some  of  these  vessels,  ana  the  kind  of  coal 
which  they  took. 

I  am,  &c., 

The  Secretary,  R.  Cooper  Rundell. 

Royal  Conunission  on  Spontaneous 
UombuBtion  of  Coals,  London. 
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SPONTANEOUS  COMBUSTION  OF  GOAL  IN  SHIPS: 


TABLE  I. — LivBBPOOL  and  Birkenhead  Sailings. 

Table  showing  the  Number  of  Vessels  with  Cargoes  of  500  tons  of  Coal  and  upwards  which  have  sailed  from  the 
Mersey  during  each  dP  the  first  nine  Months  of  1873  and  1874  on  voyages  to  the  South  Atlantic,  to  the  Eastward 
of  the  Cape  of  Good  Hope,  and  to  the  West  Coast  of  America ;  distinguishing  between  those  loaded  at  Liverpool 
and  those  at  Birkenhead. 

Note. — The  number  of  cases  of  heating  are  printed  between  parentheses. 


South  AtUntic. 

Eastof  Gape  of  Good 
Hope. 

West  Coast  of  America. 

Total. 

Month. 

Mersey. 

Meney. 

Mersey. 

Mersey. 

1878. 

Total. 

Total. 

Total. 

Total 

for 

Liver- 

Birken- 

Liver- 

Birken- 

Liver- 

Birken- 

LiverpooL 

Birken. 

Month. 

pool. 

head. 

pool. 

head. 

pool. 

head. 

head. 

January     - 

0 

1 

1 

1 

4* 

5 

11 

2 

13 

12 

7 

19 

February    - 

2 

0 

2 

I 

7 

8 

1 

5 

6 

12 

16 

March 

2 

6 

8 

2» 

6 

10 

1 

0 

1 

14 

19 

April 

2 

2 

4 

4 

5 

9 

4 

5 

9 

10 

12 

82 

May 

8 

3 

6 

1 

9 

10 

3 

2 

5 

14 

21 

June 

1 

0 

1 

1 

7 

8 

4 

2 

6 

9 

15 

July 

6 

2 

8 

1 

4 

5 

5 

8 

13 

12 

14 

26 

August 

2 

3 

5 

0 

11 

11 

8 

5 

13 

10 

19 

29 

September  - 

3 

1 

4 

0 

14 

14 

4 

5 

9 

20 

27 

Totals 

21 

18 

39 

11 

69 

80 

41 

34 

75 

73 

121 

194 

1874. 

January     - 

2 

0 

2 

1 

lot 

11 

0 

1 

1 

3 

11 

14 

February    - 

4 

4 

8 

0 

4 

4 

5 

2 

7 

9 

10 

19 

Maich 

2 

3 

5 

1 

9 

10 

4 

0 

4 

7 

12 

19 

April 

0 

1 

I 

0 

14 

14 

(1)     7 

2 

9 

(1)     7 

17 

(1)     24 

May 

8 

1 

4 

1 

12 

13 

(1)     4 

2 

6 

(1)     8 

15 

(1)     23 

June 

0 

0 

0 

2 

15 

17 

(2)  11 

(1)  2 

13 

(3)   13 

0)  17 

(4)     80 

July 

1 

0 

1 

(1)  1 

(1)   10 

11 

(3)  15 

4 

19 

(3)  17 

(1)  14 

(4)     31 

August 

2 

1 

3 

3 

13 

16 

(3)21 

2 

23 

(8)  26 

16 

(3)     42 

September  - 

2 

0 

2 

2 

(1)   19 

'21   I 

(2)  15 

2 

17 

(2)  19 

(1)  21 

(3)     40 

Totals 

16 

10 

26 

(1)11 

(2)  106 

117 

(12)  82 

(1)17 

99 

(13)  109 

(8)  133 

(16)  242 

*  One  steamer  in  January  and  one  in  March  187S  went  by  way  of  Canal  -with  cargo  of  coals, 
t.  Five  steamers  with  cargoes  of  coals  went  through  Canal  in  January  1874. 


TABLE  11. 

List  of  the  Number  of  Vessels  which  have  sailed  from  the  Mersey  with  500  tons  of  Coal  and  upwards  on  voyages 
beyond  the  Equator  during  each  Month  of  the  period  January  Ist  to  September  30l;h^  1873 ;  distinguishing  Iron 
from  Wooden  Vessels. 


South  Atlantic 

East  Indian 

West  Coast 

Total  for  each 

Voyages. 

Voyages. . 

Voyages. 

Month. 

1878. 

Iron. 

Wood. 

Iron. 

Wood. 

Iron. 

Wood. 

Iron. 

Wood. 

January     - 

^ 

__ 

1 

2» 

3 

3 

10 

5 

14 

February    - 

- 

— 

2 

2 

6 

5 

3 

13 

March 

. 

— 

8 

3* 

7 

— 

4 

15 

April 

- 

— 

4 

3 

6 

8 

4 

18 

May 

- 

— 

6 

3 

7 

4 

4 

17 

June 

- 

— 

1 

3 

5 

1 

8 

7 

July 

. 



8 

1 

4 

9 

4 

10 

16 

August 

- 

— 

5 

5 

6 

12 

1 

17 

12 

September  - 

— 

4 

4 

10 

7 

2 

11 

16 

— 

39 

26 

54 

40 

35 

66 
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*  One  steamer  in  Januaiy  and  one  in  March. 

Similar  List  for  the  same  period  of  1874. 

South  Atlantic 

East  Indian 

West  Coast 

Total  for  each 

Voyages. 

Voyages. 

Voyages. 

Month. 

.  1874. 

Iron. 

Wood. 

Iron. 

Wood. 

Iron. 

Wood. 

Iron. 

Wood. 

January     - 

_ 

2 

6t 

5 

_„ 

1 

6 

8 

February    - 

— 

8 

4 

2 

5 

2 

17 

March 



5 

1 

9 

— 

4 

1 

18 

April          -     .      - 

— 

1 

5 

9 

4 

(1)     6 

9 

(1)     15 

Mav 

— 

4 

1 

12 

2 

(1)     4 

3 

(1)     20 

June 

— 

— 

4 

(1)  13 

(1)     4 

(2)     9 

(1)     8 

(3)     22 

July 

— 

1 

1 

(1)  10 

(1)     9 

(2)  10 

(1)   10 

(8)     21 

August 

— 

3 

— 

16 

(1)  11 

(2)  12 

(1)   11 

(2)     31 

September  - 

— 

2 

(1)     1 

20 

8 

(2)     9 

(1)     9 

(2)     81 

— 

26 

(1)  19 

(2)  98 

(3)  40 

(10)  69 

(4)  69 

(12)  183 

t  Five  steamers  in  January, 

Die 
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d 

by  Vi( 

30gle 

AmaVDIX  TO  THE  BEPQBT* 


129 


TABLE  III. 

Number  of  VasselB  which  have  wiled  from  the  Mersey  with  fiOO  Tons  of  Coal  and  upwards  on  Voyages  beyond  the 
Equator ;  distinguishing  between  those  loaded  at  the  'Hp  and  those  loaded  by  Hand.    1873  penod. 


South  Atiantio. 

Bart  Indian. 

WertOoaaft. 

Total  loaded  by 

1878. 

Month  and  Fort 

1 

Tip. 

Hand. 

Tip. 

H«.      1 

Tip. 

Hand.      1 

Tip. 

Hand. 

Janoary. 

Liverpool      -           -           - 

0 

0 

1 

0 

5 

6 

6 

6 

Birkenhead  - 

1 

1 

0 

0 

•1 

8 

8 

0 

5 

8 

8 

8 

8 

5 

11 

rebmary. 

Liverpool      .           .           - 

0 

8 

1 

0 

0 

1 

1 

Birkenhead   - 

0 

0 

0 

0 

1 

7 

4 

1 

a 

4 

5 

11 

Maitsh. 

Liverpool      -           -            r 

0 

S 

1 

•1 

0 

8 

Birkenhead  ... 

1 

1 

5 

0 

1 

8 

1 

0 

0 

1 

3 

18 

16 

April. 

liverpool      .           -           - 

1 

1 

8 

8 

8 

5 

Birkenhead  . 

% 

8 

0 

0 

8 

5 

5 

8 

8 

10 

12 

May. 

Liverpool      -           .           - 

I 

S 

' 

0 

1 

1 

8 

Birkenhead   - 

1 

S 

8 

0 

0 

9 

8 

a 

1 

13 

17 

June. 

Liverpool 

0 

1 

1 

0 

a 

3 

Birkenhead  -           -            - 

0 

0 

0 

I 

a 

6 

4 

0 

8 

9 

July. 
Liverpool      -            -           - 

1 

5 

0 

1 

8 

8 

Birkenhead  ... 

0 

1 

a 

0 

0 

4 

8 

a 

6 

17 

August. 

Cverpool      -           -            - 

0 

8 

0 

0 

5 

8 

Birkenhead   - 

8 

8 

0 

1 

1 

10 

7 

1 

8 

11 

18 

September. 

Liverpool      •           -           - 

0 

8 

0 

0 

8 

8 

Birkenhead   ... 

1 

1 

0 

8 

3 

11 

5 

8 

7 

18 

Total  for 

Liverpool      ... 

8 

18 

6 

5 

19 

88 

88 

45 

Birkenhead  . 

9 

IS 

9 

6 

18 

68 

68 

88 

41 

18 

84 

37 

65       84 

129 

•  One  iteamer  in  January  and  one  in  Uarch. 


TABLE  III.— co«^ 

NuMBBB  of  Vessels  which  have  sailed  from  the  Merser  with  500  Tons  of  Coal  and  upwards  on  Voyajges  beyond  the 
Equator ;  distinguishing  between  those  loaded  at  the  Tip  and  those  loaded  by  Hand.    1874  period. 


South  Atlantio. 

Bast  Indian. 

West  Coast 

Total  loaded  by 

1874. 

"OH. 

Month  and  I 

Tip. 

Hand. 

Tip. 

W«.nW 

Tip. 

Tip. 

Hand. 

January. 
Liverpool     - 
Birkenhead  - 

,  * 

0 
0 

0 

1 
5 

fS 

0 

5 

5 

0 
0 

0 

0 

1 

8 

0 
6 

6 

Febmary. 
Liverpool 
Birkenhead  . 

- 

1 

4 

5 

0 
0 

0 

0 

4 

4 

3 
2 

5 

2 

8 

3 
8 

11 

March. 

Liverpool      - 
Birkenhead  - 

ApriL 

Liverpool     - 
Birkenhead  - 

May. 

Liverpool     - 
Birkenhead  . 

. 

2 

2 

4 

0 

1 

1 

1 
8 

9 

1 
0 

1 

3 

8 

6 
10 

16 

. 

0 
0 

0 

0 
5 

5 

0 
9 

9 

0)1 

1 

a 

7 

8 

6 
10 

16 

- 

8 
0 

8 

0 
3 

8 

1 
9 

10 

«,i 

a 

4 

6 

7 
10 

17 

June. 

Birkenhead  - 

- 

0 
0 

0 

(1)1 
0 

1 

1 
15 

16 

(2)7 
1 

8 

(l)t 

5 

9 

5 
16 

81 

July. 
Liverpool     . 
Birkenhead  . 

: 

0 
0 

0 

0 
(1)2 

a 

1 

8 

9 

(8)10 
8 

13 

6 

11 

16 

6 
9 

15 

August. 

Liverpool     - 
Birkenhead  - 

September. 
Liverpool     - 
Birkenhead  - 

- 

8 
0 

1 
0 

8 

1 

0 

1 
1 

(1)  7 

1 

8 

8 
18 

1 
18 

15 
18 

(8)10 

1 

(2)10 

1 

11 
11 

11 

18 

6 

10 
18 

13 

20 

16 
18 

7 
13 

29 
20 

Total  for 

Liverpool     - 
Birkenbead  . 

11 

9 

15 

(1)  8 
(8)  84 

87 

8 

8a 

90 

(12)  48 
10 

58 

89 
(1)  7 

46 

58 
88 

91 

56 
95 

151 

36814. 


t  Five  ateamen  txom  Birkenhead  with  cargoei  ol  ooaU. 
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SPONTANEOTOL  COHBETSTIOK  OF  OOAIi  IN  SHIPS : 


TABLE  IV. 

Thk  Monthly  Aggregate  Tonnage  of  the  Vessels  which  have  sailed  from  the  Mersey  with  500  Tons  of  Coal  and 
apwards  on  Voyages  beyond  the  Equator  dunixg  the Itot  Nine  Months  of  1873  and  18/4,  and  the  aggregate  Tons 
of  Coal  they  carried. 


South  Atlantic  VoyaKos. 

East  Indian  Voyages. 

1 

West  Coast  Voyages. 

Total  of  each  Month. 

187S. 

No.  of 
Ships. 

Amount 
of  reffi»- 

tered 
fonniM^ 

Amount 

of  tons  of 

coal. 

No.  of 
ships. 

of";^ro*     Amount 
t^^d""    of  ton.  of 
tonnage.       <^<*'- 

No.  of 
ships. 

Amount 

lered 
tonnage. 

Amount 

of  tons  of 

ooals. 

No.  of 
ships. 

Amount 
ofroBis- 

tonna«e. 

Amount 

of  tons  of 

coal. 

January 
Febnf  ary  - 
March      - 
April 
May 
June 
July 

August     - 
September 

1 
2 
8 
4 
6 
1 
8 
5 
4 

269 
1,441 
7,902 
2,306 
4,887 

317 
6,879 
2,765 
2,700 

1 
511 
2,042 
10,921 
3,149 
6,590 
'    693 
7,315 
4,186 
3,953 

6 
8 

10 
9 

10 
8 
5 

11 

14 

5,892 
9,164 

12,271 
8,582 

11,298 
9,915 
5,180 

11,112 

15,176 

7,846 
13,225 
16,167 
11,467 
14,779 
12,782 

7,025 
15,616 
19,948 

13 
6 

•1 
9 
5 
6 

13 

13 
9 

11,189 
5,228 
796 
9,683 
4,613 
5,304 
8,977 
8,801 
5,588 

15,161 
6,376 
1,040 

12,072 
4,507 
7,009 

10,798 

11,399 
7,921 

19 
16 
19 
22 
21 
15 
26 
29 
27, 

17.350 
15,833 
20,969 
20,571 
20,798 
15,586 
20,036 
22,678 
23,464 

23,518 
22,143 
28,128 
26,688 
25,876 
20/184 
25,188 
31,201 
31^17 

Total 
and 
Average 

39 

28,466 

39,360 

80 

88^90 

118,850 

75 

60,179 

76,783 

194 

177,235 

234,993 

730 

996 

1,107 

1,486 

802 

1,024 

914 

1,211 

South  Atlantic  Voyages. 

West  Coast  Voyages. 

Total  of  each  Month. 

1874. 

No.  of 
ships. 

Amount 
ofreris- 

tered 
tonnage. 

Amount 

of  tons  of 

ooate. 

No.  of 
ships. 

of  regis* 

tered 
tonnage. 

Amount 

of  tons  of 

coal. 

No.  of 
ships. 

Amount 
of  regis- 
tered 
tonnage. 

Amount 

of  tons  of 

coal. 

No.  of 
ships. 

ofregi»* 

tered 
tonnage. 

Amount 

of  tons  of 

coaL 

January    - 
February  - 
March      - 
April 
May 
June 
July 

August     - 
IBeptember 

2 
8 
5 

1 
4 

1 
3 
2 

1,283 
6,370 
3,497 
571 
2,176 

414 
1,693 
1,021 

1,685 
8,598 
5.094 
623 
2,891 

633 
2,600 
1,591 

11 
4    . 
10 
14 
13 
17 
11 
16 
21 

11,416 
5,203 
11,419 
15,012 
13,300 
16,938 
10,130 
16,171 
27,620 

15,065 
7,930 
14,784 
19,928 
17,362 
22,581 
13,099 
24,042 
24,648 

1 

7 

4 

9 

6 

13 

19 

23 

17 

827 

4,278 

8,384 

9,294 

4,304 

9,244 

18,146 

23,897 

14,504 

704 

5,517 

4,131 

8,143 

5,504 

11,522 

20,204 

25,985 

17,967 

14 
19 
19 
24 
23 
30 
31 
42 
40 

13,526 
15,851 
18,300 
24,877 
19,780 
26,182 
28,690 
41,761 
43,145 

17,454 
22,045 
24,009 
28,694 
25,757 
34,103 
33,936 
52,627 
44,206 

Total 

and 

Average 

26 

17,025 

23,715 

117 

127,209 

159,439 

99 

87,878 

99,677 

242 

232,112 

282,831 

655 

912 

l,0p7 

1,363 

888 

1,007 

959 

1,168 

TABLE  V. 

List  showing  the  Average  Tonnage  of  the  Ships,  and  the  Average  Tonnage  of  their  Cargoes,  for  each  month  of  the  period 
January  1st  to  September  dOth,  1873.    The  ships  being  the  same  as  those  referred  to  in  Table  IV. 


• 

1878. 

South  Atlantic  Voyages. 

East  Indian  Voyages. 

1 

1        West  Coast  Voyages. 

t 

1            .  . 

Average 

Average 

Average 

Average 

Average 

Average 

tonnage  of 

number  of    i 

tonnage  of 

number  of 

tonnage  of 

number  of 

ship. 

tons  of  cargo. 

.ship. 

tons  of  cargo. 

ship. 

tons  of  cargo. 

January 

269 

511 

1,178 

1,569 

861 

1,166 

February 

721 

1,021 

1,145 

1,653 

871 

1,146 

March   - 

988 

1,365 

1,227 

1,617 

796 

1,040 

Z'  ■     :     : 

577 

787 

954 

1,274 

1,076 

1,341 

« 

815 

1,098 

1,130 

1,478 

923 

901 

June     -            -           - 

317 

693 

1,239 

1,598 

884 

1,168 

July      - 

735 

914 

1,036 

1,405 

691 

824 

Angust ... 

553 

837 

1,010 

1,420 

677 

877 

September 

675 

988 

1,084 

1,425 

621 

880 

Similar  List  of  Averages 

for  the  same 

Period  of  1874. 

1874. 

South  Atiantio  Voyages. 

East  Indian  Voyages. 

West  Coast  Voyages. 

Average 

Average 

Average 

Average 

Average 

Average 

tonnage  of 

number  of 

tonnage  of 

number  of 

tonnage  of 

number  of 

ship. 

tons  of  cargo. 

ship. 

tons  of  cargo.  1 

ship. . 

tons  of  cargo. 

January 

642 

843 

1,038 

1,369 

827 

704 

February 

796 

1,075 

1,301 

1,983 

611 

788 

March  - 

697 

1,019 

1,142 

1,478 

846 

1,033 

April     - 

571 

623 

1,072 

1,423 

1,033 

904 

May      - 

544 

723 

1,023 

1,336 

717 

917 

June      -            .            - 

— 

— 

996 

1,328 

.711 

886 

July      - 

414 

633 

921 

1,191 

955 

1,073 

August  -           -           - 

564 

867 

1,011 

1,603 

1,039 

1,129 

September 

511 

796 

1,315 

1,174 

853 

1,057 
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Particulars  of  Coal  CARaosB  tal^en  on  previoiu  Voyages  by  some  of  the  Vessels  which  were  reported  in  1874  with 

their  Cargoes  of  Coml  heated  or  on  fire  :— 

'*  Centaur,"  left  Liverpool,  August  1871,  for  Rio  Janeiro, 
with  1,771  tons  of  Westminster  Brymbo  main  coal,  loaded 
at  Birkenhead. 

"  Gloiy  of  the  Seas,''  left  the  Mersey  in  July  1872,  for 
San  Francisco,  with  1,502  tons  of  Westminster  Brymbo 
steam  coal,  loaded  at  Birkenhead. 

"  Mogul,"  left  Cardiff  for  Rio  Janeiro  in  November  1872, 
with  about  1,750  tons  of  South  Wales  Coal,  shipped  by 
Messrs.  Goodwin,  Barnes,  &  Co. 

<'St.  Nicholas,"  left  the  Mersey  in  June  1873,  with 
2,262  tons  of  South  Wales  coal,  shipped  under  the  tip  at 
Birkenhead,  for  Callao* 

*'  Buzine/'  left  the  Mersey  2l8t  April  1873,  for  Aden, 


with  1,950  tons  of  North  Wales  coal,  shipped  at  Birken- 
head by  hand. 

"  Monmouthshire,"  left  Newcastle,  8th  June  1871,  for 
San  Francisco,  with  a  cargo  of  East  Co^ist  coal; — ^left 
Ardrossan,  13di  August  1872,  for  San  Fmcisco,  with  a 
cargo  of  Scotch  coal; — left  Birkenhead,  14th  August 
1873,  for  San  Francisco,  with  1,382  tons  of  North  Wales 
coal,  loaded  ftom  the  tip. 

"Staffordshire,"  left  Dundee,  3rd  June  1871,  for  Cal^ 
cutta,  with  a  cargo  of  Scotch  coal,  and  subsequentiy  left 
Sydney,  New  South  Wales,  for  Ssn  F^ndsco,  with  a 
cargo  of  Australian  coal. 


Litherland  Park,  near  Liverpool, 

Sir,  3rd  April  1876. 

In  continuation  of  the  statistics  before  sent  to  the 
Royal  Commission,  I  now  beg  to  forward  to  you  the 
accompaQying  tables. 

My  former  statistics  related  to  the  number  of  vessels 
with  cargoes  of  500  tons  of  coal  and  upwards  which  had 
sailed  from  the  United  Kingdom  on  voyages  beyond  the 
Equator  during  the  first  nine  months  of  the  years  1873 
and  1874,  and  to  the  number  of  these  cargoes  in  which 
spontaneous  combustion  had  been  reported.  I  have  now 
extended  my  data  so  as  to  comprise  the  whole  twelve 
months  of  each  of  these  years,  and  have  farther  added 
similar  statistics  for  the  year  1875. 

These  additions  do  not  materially  affect  the  conclusions 
previously  arrived  at. 

Tables  I.,  !(.,  III.  show  the  number  of  vessels  (under 
the  same  limiting  conditions  as  before)  which  have  sailed 
from  each  port  for  each  month  of  the  three  years  1873, 
1874,  and  1875,  and  the  number  of  cases  of  heating  and  fire 
which  have  occurred  out  of  these  sailings. 

Table  IV.  shows  the  number  of  vessels  which  have 
sailed  from  each  port  for  (1)  the  South  Atlantic,  (2)  the 
East  Indies,  and  (3)  the  West  Coast,  during  each  of  the 
three  years  in  question. 

Tables  V.,  VI.,  and  VII.  relate  to  fmrther  particulars 
respecting  the  Mersey  shipments  merely.  The  number  of 
vessels  which  have,  sailed  from  the  Mersey  are  here  given, 
and  the  number  which  have  sailed  from  the  Liverpool  side 
distinguished  from  the  number  which  have  sailed  from  the 
Birkenhead  side,  and  whether  loaded  by  hand  or  by  tip. 
The  cases  of  heating  are  printed  between  parentheses. 

A  comparison  of  Tables  I.,  II.,  and  III.  shows  that  for 
1873  there  were  26  casualties  out  of  1,506  sailings,  or  about 
1*7  per  cent.;  for  1874  there  were  54  casualties  out  of 
1,7!^  sailings,  or  just  over  3  per  cent.,  and  for  1875  there 
were  22  casualties  out  of  1,619  sailings,  or  about  1*36  per 
cent. 

Hence  it  would  appear  that  the  great  increase  of  the 
per-centage  of  accidents  in  1874  has  not  been  maintained 
m  1875;  but  that,  on  the  contrary,  the  per-oentage  for 
1875  is  lower  even  than  that  for  1873. 

An  examination  of  the  statistics  for  the  several  districfts 
indicates  which  district  shows  the  greatest  relative  improve- 
ment in  1875  over  1874. 

The  perrcentage  for  the  East  Coast  has  diminished  from 
about  4  to  about  H.  That  for  South  Wales  from  about 
1-3  to  0*96.  That  for  Liverpool,  from  nearly  10  to  3*6 ; 
for  Birkenhead,  from  nearly  2  to  1 ;  for  Scotland,  from 
6-6  to  1-3. 

The  greatest  improvement  h^s,  ^ercffore,  been  in  Scotch 


coal.  Lancashire  ooal  comes  neact,  and  then  the  East  Coast 
coal.  The  improvement  in  the  East  Coast  coal  is  the 
more  marked  from  the  fact  that  the  per-centage  of  loss 
was  as  high  in  1873  as  in  1874  ;  while  the  other  districts, 
particularly  the  Mersey  and  Scotch  districts,  showed  such 
a  great  increase  in  18/4  over  187S.  Farther,  if  the  York- 
shire and  London  statistics  be  taken  from  the  returns  for 
the  East  Coast  with  which  they  are  included,  the  decrease 
in  the  per-centsge  of  heatings  in  cargoes  from  the  East 
Coast  (Northern  ports)  becomes  still  greater. 

Reference  to  Table  IV.  will  show  on  what  class  of 
voyage  the  number  of  casualties  have  been  greatest,  and 
^m  which  districts. 

It  wUl  be  seen  that  the  West  Coast  voyages  are  still 
those  which  give  the  preponderance  of  casualties.  The 
per-centage  for  West  Coast  voyages  in  1875  is  over  3'; 
while,  for  the  East  Indian  voyages  it  is  under  1,  and  for 
South  Atlantic  voyages  it  is  so  low  as  0*2. 

The  East  Coast  coal  contributes  the  largest  per-centage 
of  West  Coast  casualties.  The  per-centaffe  is  even  greater 
than  that  for  1874,  and  this  is  entirely  owing  to  the 
Yorkshire  shipments. 

The  remaining  tables,  V.,  VI.,  and  VII.,  refer  merely  to 
the  Mersey  coal  shipments,  and  show  that  in  1873,  86 
vessels  loaded  at  the  tip,  out  of  the  264  which  sailed,  or 
under  33  per  cent. ;  that  in  1874, 144  out  of  the  357  which 
sailed,  or  over  40  per  cent.;  and  that  in  1875,  118  out 
of  the  335  which  sailed,  or  about  35  per  cent. 

I  believe  these  Liverpool  statistics  respecting  the  way  in 
which  the  cargoes  were  loaded  to  be  fairly  accurate ;  but  as 
they  have  been  compiled  within  the  last  few  days  from  the 
newspaper  dock  lists  and  other  non«official  sources,  they 
may  possibly  be  subject  to  a  few  slight  errors.* 

In  addition,  I  also  beg  to  send  you  a  classified  list  of 
those  vessels  which  have  sailed  from  the  United  Kingdom 
during  1875,  in  the  cargoes  of  which  spontaneous  com- 
bustion has  been  reported.  The  list  gives  particulars  of 
ship  and  cargo. 

I  am,  &o. 

The  Secretary,-  R.  Cooper  Rundbll. 

Royal  Commission  on  Spontaneous 

Combustion  of  Coals,  London. 


*  Tho  sailinffsfor  the  chief  of  the  other  coal  ports  have  been  obtained 
from  Brown's  Monthly  Export  Lists.  In  these  lists,  when  more  than 
one  vessel  have  sailed'  durinir  the  month  fh>m  either  port  for  the  same 
voya«;e,  only  the  aggregate  ox  their  cargoes  is  given,  and  not  tho  number 
of  tons  of  cargo  belonging  to  each  vessel.  In  the  tables  each  vessel  is 
included  if  the  aggrexate  tonnage  of  the  cargo  gives  an  average  of  more 
.  thaji  6(]|p  tons,  and  unless  the  average  amounts  to  500  tons  the  vessels  are 
excluded,  ^he  tables  ai^  thtis  subject  to  any  shght  errors  which  this 
mayoccasioiL 
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8PONTANEOU6  OOMBtJSTtON  6T  OOAL  IN  8HIF6 : 


TABLE  V. 

Showing  for  each  Month  of  1873  what  number  of  the  Vessels  which  Sailed  from  Liverpool  and  irom  Birkenhead  with 
500  Tons  of  Coal  and  upwards  on  voyages  across  the  Equator,  and  through  the  Suez  Canal^  had  been  loaded  by 
Tip  or  by  Hand. 

The  Casualties  are  printed  between  Parentheses. 


1878. 

South  Atlantic. 

r 

Eaat  Indies. 

West  CkMwt  of  America. 

Totals. 

Tip. 

Hand. 

Tip. 

Hand. 

Tip. 

Hand. 

Tip. 

Hand. 

January. 

Liverpool 

0 

0 

1 

0 

5 

6 

6 

6 

Birkenhead    - 

1 

1 

0 

1* 

2 

3 

3 

0 

5 

2 

8 

2 

8 

5 

U 

Fehruary. 

Liverpool 

0 

2 

1 

0 

0 

1 

1 

3 

Birkenhead    - 

0 

0 

0 

0 

1 

7 

7 

4 

4 

1 

2 

4 

5 

8 

11 

March. 

Liverpool 

0 

2 

1 

1 

1 

0 

2 

8 

Birkenhead    - 

1 

1 

5 

0 

1 

8 

9 

0 

1 

0 

0 

1 

3 

18 

16 

April. 

Liverpool 

1 

1 

2 

2 

2 

2 

5 

5 

Birkenhead    • 
May. 
Liverpool 

2 

3 

0 

9 

2 

5 

7 

3 

5 

2 

5 

10 

7 

12 

1 

2 

0 

1 

2 

1 

8 

4 

Birkenhead    - 

1 

2 

2 

0 

0 

9 

10 

0 

2 

2 

1 

4 

13 

17 

June. 

Liverpool 

0 

1 

1 

0 

2 

2 

3 

8 

Birkenhead   - 
July. 
Liverpool 

0 

0 

0 

1 

2 

6 

6 

2 

4 

0 

3 

6 

6 

9 

1 

5 

0 

1 

2 

3 

3 

9 

Birkenhead    - 

0 

1 

2 

0 

0 

4 

5 

6 

8 

2 

6 

9 

8 

17 

August 
Liverpool 

0 

2 

0 

0 

3 

5 

8 

7 

Birkenhead    - 

3 

3 

0 

2 

1 

1 

10 

10 

4 

7 

1 

8 

11 

11 

18 

September. 

Liverpool 

0 

3 

0 

0 

2 

2 

2 

5 

Birkenhead    - 

1 

1 

0 

3 

8 

3 

11 

11 

3 

5 

2 

7 

9 

13 

18 

October. 

Liverpool 

0 

5 

1 

0 

3 

2 

4 

7 

Birkenhead    - 

0 

0 

0 

5 

2 

3 

12 

12 

(1)2 

5 

2 

(1)  4 

8 

14 

21 

November. 

Liverpool 

1 

1 

0 

•o 

2 

1 

3 

2 

Birkenhead    - 

1 

2 

0 

1 

2 

2 

8 

8 

0 

2 

2 

8 

6 

10 

12 

December. 

Liverpool 

0 

2 

0 

0 

2 

3 

2 

5 

Birkenhead    - 

1 

1 

3 

5 

4t 

4 

7 

7 

0 

2 

1 

5 

7 

11 

16 

Totals  : 

Liverpool 

4 

26 

7 

5 

26 

28 

37 

59 

Birkenhead    - 

11 

15 

12 

88 

14 

21 

90 

95 

(1)  24 

50 

17 

45 

(1)  49 

86 

119 

178 

*  1  steamer  through  the  GanaL 


1 2  steamers  through  the  Oanal, 


TABLE  VL 

Showing  for  each  Month  of  1874  what  number  of  the  Vessels  which  Sailed  from  Liverpool  and  from  Birkenhead  with 
500  Tons  of  Coal  and  upwards  on  voyages  across  the  Equator^  and  through  the  Sues  Canal^  had  been  Loaded  by 
l^p  or  by  Hand. 


1874. 

South  Atlantic 

Sart  Indies. 

West  Coast  of  America. 

Totals. 

Tip 

Hand. 

Tip. 

Hand. 

Tip. 

Hand. 

Tip. 

Hand. 

January. 
Liverpool     - 
Birkenhead  - 

2 
0 

2 

0 
0 

0 

1 
•5 

6 

0 
5 

5 

0' 
0 

0 

0 

1 

1 

3 
5 

8 

0 
6 

6 

February. 
Liverpool    - 
Birkenhead - 

3 
0 

3 

1 
4 

5 

0 
0 

0 

0 

4 

4 

3 
2 

5 

2 

0 

2 

6 
2 

8 

3 

8 

11 

March. 

Liverpool    - 
Birkenhead  - 

April. 
Liverpool    - 
Birkenhead - 

May. 
Liverpool    - 
Birkenhead  - 

0 

1 

1 

2 
2 

4 

0 

1 

1 

1 
8 

9 

1 
0 

1 

8 
0 

3 

1 
2 

8 

6 
10 

16 

0 
1 

1 

0 
0 

0 

0 
5 

5 

0 
9 

9 

(0  1 

1 

2 

6 

1 

7 

(1)1 

8 

6 

10 

16 

0 

1 

1 

3 
0 

8 

0 
3 

3 

1 
9 

10 

(1)  1 

1 

2 

3 

1 

4 

(1)  1 
5 

6 

7 
10 

17 

June. 
Liverpool    - 
Birkenhead  - 

July. 
Liverpool    - 
Birkenhead  - 

0 
0 

0 

0 
0 

0 

(1)   1 
0 

1 

1 
15 

16 

(2)  7 

1 

8 

0)1 

5 

(8)8 

1 

9 

5 
(1)  16 

21 

1 

0 

1 

0 
0 

0 

0 
(1)  2 

2 

1 
8 

9 

(3)  10 
3 

18 

5 

1 

6 

(3)  11 
(1)  5 

16 

6 
9 

15 

Forward  : 
Liverpool    - 
Birkenhead  - 

6 
3 

9 

6 
6 

12 

2 

(2)  16 

18 

4 

58 

62 

(7)  23 
8 

31 

28 

(1)     5 

28 

(8)31 
(1)  27 

58 

S3 
(1)69 

102 

*  $  steamers  through  the  Canal. 
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TABLE  YL^continued. 


1874. 

Sonth  Atlantic. 

Eut  Indies. 

West  CkMkst  of  America. 

Totals. 

Tip. 

Hand. 

Tip. 

Hand. 

Tip. 

Hand. 

Tip. 

1 

Hand. 

Forward: 

Liverpool    - 
Birkenhead- 

6 
3 

6 
6 

12 

2 

(2)16 

18 

4 

58 

62 

(7)  23 
8 

31 

23 
(I)  5 

28 

(8)  81 
(I)  27 

58 

38 
(1)  69 

102 

Liverpool    - 
Birkenhead  - 

0 

1 

2 
0 

2 

0 

1 

1 

8 

12 

15 

(3)  10 
1 

11 

11 
1 

12 

(8)  10 
3 

13 

16 
13 

29 

Liverpool    - 
Birkenhead. 

1 
0 

1 
0 

1 

1 
(I)  7 

8 

1 
12 

13 

(2)   10 

1 

11 

5 

1 

6 

(2)  12 
(1)  8 

20 

7 
13 

20 

October. 

Liverpool    - 
Birkenhead - 

0 
2 

3 

0 

8 

1 
(1)   8 

9 

1 
11 

12 

6 

1 

7 

(1)  5 
4 

9 

7 
(1)  11 

18 

(1)  9 
15 

24 

November. 

Liverpool    - 
Birkenhead  - 

1 
0 

1 
0 

1 

0 
6 

6 

0 

7 

7 

6 
5 

11 

2 
6 

8 

7 
11 

18 

3 
13 

1 

December. 

Liverpool    - 
Birkenhead - 

0 
2 

2 

0 
3 

3 

0 
3 

3 

1 
11 

12 

7 
5 

12 

3 
4 

7 

7 
10 

17 

4 
18 

22 

TotalB: 

Liverpool    - 
Birkenhead - 

1 

8 
8 

16 

13 
9 

22 

(I)  4 
(3)   41 

45 

10 
111 

121 

(12)  62 
21 

83 

(1)  49 
(1)  21 

70 

(13)  74 
(3)  70 

144 

(1)  72 
(1)  141 

213 

TABLE  VIL 

Showing  for  each  month  of  1875  what  number  of  the  Vessels  which  sailed  from  Liverpool  and  from  Birkenhead  with 
500  tons  of  Coal  and  upwards  on  Voyages  across  the  Equator,  and  through  the  Suez  Canal,  had  been  loaded  by 
Tip  or  by  Hand. 


1 

South  Atlantic. 

East  Indies. 

West  Coast  of  America. 

Totals. 

1875. 

Tip. 

Hand. 

Tip. 

-  Tip. 

Hand. 

Tip. 

Hand. 

January. 

Liverpool   - 

0 

2 

0 

0 

5 

1 

5 

3 

Birkenhead 

0 

0 

4 

6 

1 

1 

9 

9 

1 

6 

0 

1 

1           ^ 

7 

13 

16 

Febmary. 

Liverpool  - 

0 

1 

1 

0 

4 

2 

5 

3 

Birkenhead 

0 

0 

0 

1 

2 

3 

14 

14 

1 

5 

2 

4 

8 

8 

16 

19 

March. 

1 

Liverpool    - 

1 

0 

2 

0 

6 

4 

9 

4 

Birkenhead 

1 

2 

1 

1 

1 

8 

8 

8 

0 

6 

4 

8 

2 

11 

13 

17 

April. 

Liverpool  - 

0 

0 

0 

0 

(1)6 

6 

(1)   6 

6 

Birkenhead 

1 

1 

2 

2 

0 

0 

6 

6 

0 

6 

3 

9 

1 

7 

11 

17 

May. 

Liverpool   - 

0 

1 

1 

0 

0 

2 

1 

3 

Birkenhead 

0 

0 

3 

4 

0 

1 

4 

4 

2 

2 

5 

7 

2 

3 

12 

15 

June. 

Liverpool  - 

2 

0 

1 

2 

(2)  6 

1 

(2)  9 

3 

Birkenhead 
July. 
Liverpool   - 

0 

2 

1 

1 

1 

2 

0)  18 

15 

1 

7 

3 

4 

2 

11 

(1)  17 

20 

0 

0 

1 

0 

12 

(1)  4 

13 

(1)  4 

Birkenhead 

0 

0 

1 

1 

2 

3 

15 

15 

1 

13 

2 

6 

3 

16 

18 

22 

Aagnst. 

Liverpool   - 

1 

0 

1 

0 

2 

3 

4 

3 

Birkenhead 

0 

1 

0 

0 

0 

1 

5 

5 

1 

3 

0 

3 

1 

5 

5 

8 

September. 

Liverpool  - 

1 

1 

1 

0 

(1)  4 

4 

(0  6 

5 

Birkenhead 

0 

1 

1 

2 

(1)  4 

5 

11 

11 

1 

5 

0 

4 

(1)  5 

11 

12 

17 

October. 

Liverpool  - 

1 

1 

0 

1 

12 

3 

13 

5 

Birkenhead 

1 

2 

0 

1 

2 

2 

17 

18 

2 

14 

1 

4 

5 

18 

18 

23 

November. 

Liverpool  - 

1 

0 

2 

0 

4 

3 

7 

3 

Birkenhead 

3 

4 

] 

1 

2 

4 

10 

10 

0 

4 

1 

4 

5 

12 

12 

15 

December. 

Liverpool  - 

0 

2 

0 

1 

7 

7 

7 

10. 

Birkenhead 

0 

0 

3 

5 

1 

1 

14 

15 

1 

8 

1 

8 

2 

9 

18 

28 

Totals: 

Liverpool 

7 

8 

10 

4 

(4)68 

(1)40 

(4)85 

(1)    52 

Birkenhead 

6 

13 

17 

25 

(1)16 

26 

(1)  126 

130 

'' 

79 

22 

62 

(1)33 

118 

(1)  165 

217 

36814. 
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SPONTANEOUS  COMBUSTION  OF  COAL  IN  SHIPS: 
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(/«.)  Paper  by  Mr.  A.  P.  Sandeman,  Surveyor  under  the  Marine  Department  of  the  Board  of  Trade. 

attributed  to  the  owner,  or  if  the  car^o  sweats  the  reputa- 
tion of  the  ship  will  suffer,  and  hence  every  care  is  taken 
to  keep  a  cargo  very  liable  to  heat  from  doing  so,  master 
and  omcers  are  prompted  and  encouraged  to  superintend 
the  laying  of  the  ventilation,  and  every  care  is  adopted  to 

Srotect  the  owner  from  loss.  But  with  coal  cargoes,  where 
ife  is  frequently  jeopardised,  it  appears  to  be  almost 
completely  the  reverse ;  in  most  cases  the  coal  is  put  on 
board  heavilv  charged  with  moisture  and  liable  to  neat  if 
confined  under  hatches.  Ventilation  may  or  may  not  be 
arranged,  but  as  a  rule  no  one  seems  to  be  employed  to 
look  after  it,  and  to  see  that  it  is  not  damaged ;  the  cargo 
is  not  unfrequently  hurried  in  from  the  Birkenhead  tips 
or  high-level  quays,  and  all  is  left  to  stevedores,  and,  tne 
cargo  in,  the  hatches  are  put  on,  and  in  many  cases  if 
combustion  is  the  result  it  is  little  to  be  wondered  at. 

If  coal-laden  ships  were  placed  on  a  par  with  rice-laden 
ships  ill  the  matter  of  ventilation,  and  the  same  observant 
care  taken  whilst  loading,  I  am  persuaded  we  should  hear 
no  more  of  these  calunitous  events.  The  system  of 
ventilation  would  merely  have  to  be  more  in  detail,  and  if 
it  is  admitted  that  perfect  ventUation  will  keep  coal  from 
heating,  as  it  does  a  rice  cargo,  then  detail  becomes  a 
matter  of  easy  arrangement. 

The  platform,  as  in  rice-laden  ships,  is  most  essential,  as 
it  affords  a  free  circulation  of  air  underneath.  I  would  step 
large  vendcal  shafts  on  the  middle  line  in  each  of  the  hatch- 
ways to  rise  above  the  coamings,  to  be  protected  and 
secured  so  as  to  be  open  in  all  weathers.  Other  vertical 
shafts  should  be  placed  in  proportion  to  the  size  of  the 
vessel  intermediate  from  the  middle  luie  in  towards  the 
wings  spaced  about  25  feet  apart,  all  the  vertical  shafts  to 
pass  through  the  platform. 


Coal  Cabgokb. 

Thb  liability  to  spontaneous  combustion  on  board  ooal- 
ladeu  ships,  and  the  fearful  consequences  which  have  lately 
been  reported,  appear,  and  reasonably  so,  to  threaten  a 
serious  restriction  to  our  foreign  export  coal  trade,  if  not 
to  entirely  suspend  it.  We  may  with  truth  say  a  week 
now  seldom  passes  without  its  sad  tale  of  loss  in  many  in- 
stances of  life,  as  well  as  of  valuable  ships,  and  all  attribut- 
able to  this  cause. 

The  question  has  been  asked  in  the  House  whether 
these  startling  facts  have  been  noticed,  and  in  reply 
(through  the  rasident  of  the  Board  of  Trade)  the  public 
are  in£>rmed  tiiat  a  Royal  Commission  will  possibly  be 
appointed  to  inquire  into  the  subject  of  "  coal  cargoes." 
But  *'  in  the  meantime  "  the  evil  will  continue,  and  this, 
when  a  remedy  may  at  once  be  applied,  appears  to  be  a 
hard  case.  Ships  coal-laden  continue  to  leave  our  ports 
daily,  whose  cargoes  are  loaded  in  the  same  manner,  no 
change  whatever  occurring  to  remedy  the  evil,  or  indeed 
any  action  shown  "  whatever,"  as  to  uneasiness  or  a  sense 
of  any  increasing  cause  for  alarm  beyond  that  taken  by 
underwriters,  who  have  raised  their  rates  of  premium — a 
clear  demonstration  of  the  increased  risk. 

It  may,  and  doubtless  is,  presumed  by  many  that  nothing 
can  be  done  beyond  what  is  being  done  to  remedy  or 
guard  against  serious  evil,  or  it  may  be  that  they  believe 
extra  special  care  is  being  taken,  or  possibljr  they  altogether 
ignore  the  practicability  of  doing  anything  that  would 
further  protect  their  vessels  from  the  nsk  of  being  burnt 
and  the  lives  of  the  crew  from  the  perils  which  must  neces- 
sarily attend  such  a  calamity,  and  nence  the  evil  continues 
and  is  likely  to  do  so.  I  believe  all  shipowners  are  interested 
in  this  matter,  but  all  are  not  agreed  as  to  the  causes  which 
contribute  to  spontaneous  combustion  of  coal  cargoes. 
One  class  of  shipowner  wiU  show  constant  interest  by 
adopting  all  ''ordinary  precautions,"  a  platform  is  laid,  and 
vertical  shafts  are  introduced  at  each  hatch,  and  where  no 
permanent  'tween  deck  is  laid,  fore  and  aft  trunks  are  laid 
on  or  under  the  lower  beams,  with  thwartship  connexions 
to  the  vertical  hatchway  shafts.  "  This  is  all  in  the  right 
direction,"  but  it  is  inefficient,  and  requires  to  be  extended 
more  thoroughly  through  the  cargo  to  be  effective.  In 
other  instances  the  kelson  only  is  ventilated;  this  is  a 
matter  of  economy  and  is  seldom  of  much  use,  as  it  is  not 
frequently  well  or  effectively  done.  The  vertical  hatch 
shafts  are  led  into  this,  and  if  the  line  of  kelson  remains 
clear  the  circulation  or  current  of  air  is  to  a  limited  extent 
maintained.  In  other  cases  again,  and  not  a  few,  little  or 
no  interest  is  manifested  "  whatever "  in  ventilating,  and 
no  effort  is  made  to  prevent  the  coals  heating  or  to  carry  off 
any  combustible  gas  that  may  generate. 

However  carefully  the  ventilation  may  be  arranged,  even 
presuming  it  was  sufficient  to  keep  the  cargo  cool,  so  little 
interest  is  taken  in  the  matter  that  it  frequently  gets 
damaged  and  is  rendered  useless  before  the  loading  is 
completed.  I  could  instance  cases  where  large  vessels 
taking  nearly  2,000  tons  have  been  ventilated  with  all 
"  ordinary "  care,  but  that  done  no  further  interest  was 
apparently  manifested,  the  master  may  not  have  Joined,  the 
overlooker  is  merely  on  board  occasionally,  and  tne  mate,  as 
a  rule,  seldom  knows  anything  about  it.  The  coal  trim- 
mers are  left  in  possession  of  the  hold  to  load  the  vessel  as 
they  please,  and  they  care  little  about  the  ventilators.  One 
vessel  in  particular  as  a  "  case  in  point "  came  under  my 
observation.  She  belonged  to  a  Liverpool  firm  who  are 
reputed  for  their  care  in  ventilating ;  her  kelson  was  ven- 
tilated, she  had  well-made  ventilators  in  each  hatch,  and 
longitudinal  shafts  intermediate  and  in  the  wings  which 
had  connexion  with  the  hatchway  shafts,  and  appeared  to 
be  in  order;  as  an  underwriter's  surveyor  I  had  in 
ordinary  course  to  report  on  the  vessel,  and  I  found  the 
whole  of  the  three  hatch  ventillators  had  got  damaged  and 
were  filled  with  coal  within  a  few  feet  of  the  top,  and  the 
coal  had  broken  down  the  kelson  ventilation  both  at  the 
fore  and  after  ends.  I  met  one  of  the  owners  and  the 
overlooker  on  board  who  were  ignorant  of  the  damage,  and 
the  mate  could  give  no  explanation. 

It  is  very  different  with  rice  cargoes,  for  the  preservation 
of  which  a  most  careful  system  oi  ventilation  is  adopted, 
which  under  ordinary  circumstances  in  proportion  to  the 
cargo  is  about  five  times  greater  than  what  it  is  in  coal- 
laden  vessels.    In  the  carriage  of  grain  a  loss  may  be 


Section  showing  the  vertical  shafts  and  the 
intermediate  fore  and  aft  shafts  leading  into 
them;  the  fore  and  aft  shafts  are  open 
underneath. 

Fore  and  aft  shafts  should  be  placed  in  connexion  with 
the  intermediate  and  middle  sha^  on  the  lower  deck  beams 
and  about  half-way  from  lower  deck  to  platform,  and  also 
fore  and  aft  shafts  in  the  wings  on  both  sides ;  the  whole 
of  these  longitudinal  shafts  to  penetrate  the  cargo  from 
end  to  end. 

Transverse  shafts  should  also  be  fitted  to  connect  the 
fore  and  after  with  each  other  and  with  the  vertical  hatch 
shafts  "  always  open,"  thus  there  would  always  be  a  current 
of  fresh  air  passing  through  the  cargo.  Deck  ventilators 
might  also  be  fitted  forward  and  an  to  supply  fresh  and 
carry  off  heated  air. 

So  ventilated  there  would  be  a  column  equal  to  a  square 
foot  of  fresh  air  passing  through  every  square  block  of  40 
tons,  and  so  ventilated  it  would  be  most  improbable  that 
coal,  however  wet  or  liable  to  sweat  when  confined,  could 
do  so  so  as  to  endanger  spontaneous  combustion.  The 
cost  would  of  course  be  much  greater  than  it  is  at  present 
constructed,  but  I  apprehend  it  would  not  greatly  exceed 
Is,  &d  per  ton  on  her  cargo,  and  when  value  is  allowed  for 
the  material  when  sold  at  the  port  of  destination  it  would 
be  considerably  less. 

This  system  of  ventilation  has  been  advocated  by  the 
underwriters  for  years  past,  and  their  surveyors  have  been 
specially  instructed  to  recommend  its  adoption ;  and  the 
sooner  it  is  insisted  upon  and  made  compulsory  the  sooner 
will  we  cease  to  hear  of  the  sad  and  revolting  catastrophes 
which  have  lately  resulted  from  spontaneous  combustion 
with  coal  cargoes  on  foreign  voyages. 

In  meantime  I  would  submit  that  until  some  remedy  is 
adopted  so  that  coal  cargoes  can  be  carried  to  distant  ports 
without  danger  of  &re,  vessels  so  laden  should  be  required 
to  carry  properly  fitted  **  life-boats,"  found  with  mast  and 
siul,  and  having  provision  tanks,  water  breakers,  and  boat 
compasses  ready  for  use  in  case  of  need ;  and  considering 
the  painful  evidence  which  we  have  had  of  the  danger  to 
which  such  cargoes  expose  the  vessel,  and  consequently 
the  crew,  they  appear  to  be  special  cases  almost  caUing  for 
supervision  under  section  12  of  the  Merchant  Shipping 
Amendment  Act  of  1873,  as  defective  in  equipment  (boats) 
for  their  intended  voyage. 

(Signed)  A.  P.  Sandrman. 

Liverpool^  drd  March  1875, 
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SPONTANEOUS  COMBUSTION  OF  COAL   IN   SHIPS. 


{i)  Paper  by  Mr.  Jeula.     (See  his  Evidence,  page  141,  Q.  12.) 


Losses  of  Coal-laden  Vessels. 

The  only  way  of  reallv  ascertaining  the  facts  as  to  losses 
of  ships  and  lives  which  have  ahready  occurred  is  to  tabulate 
the  number  and  dates  of  clearances  for,  say,  five  years,  statins 
the  vessel,  her  flag,  size,  crew  all  told,  the  description  and 
quantity  of  coal  shipped  in  her,  and  her  voyage,  with  any 
other  available  particulars ;  if  this  were  done,  reliable  in- 
formation would  soon  be  obtained,  but  a  comparison 
between  the  number  of  voyages  entered  upon  and  the 
number  of  casualties  occurring  is  absolutely  necessary  to  a 
correct  estimate  of  results. 

I  venture  respectfully  to  suggest  that  the  following  heads 
of  inquiry  would  be  of  importance  for  future  guidance : — 

A.  The   special  character   of  different  c^  ordinarily 

shipped,  on  Ions  or  short  voyages,  as  to  elements 
of  combustion,  hardness  or  softness,  and  probable 
crumbling  and  breaking  up,  or  the  contrary  7 

B.  The  results  of  shipping  it  wet  or  dry,  large  or  small, 

and  by  barrows  or  fi^im  a  tip  ? 

C.  The  influence  of  recent  strikes  upon  the  out-put,  and 

the  results  of  more  immediate  transfer  of  coal  from 
the  mine  to  the  ship  consequent  thereon  7 
D»  Whether,  when  laden  in  large  or  small  vessels,  it  is 
more  or  less  dangerous,  and  whether  explosions  are 
more  frequent  in  small  vessels  and  spontaneous 
combustion  in  large  vessels  7 


£.  Whether  usually  ventilated  or  not ;  whether  different 
customs  as  to  ventilation  prevail  at  different  coal 
ports,  consequent  upon  special  kinds  of  coal  beinflr 
shipped  therefrom,  or  otherwise ;  and,  if  ventilated, 
whether  at  the  top  over  the  coal  only,  or  by  vertical, 
with  or  without  horizontal,  ventilators,  near  the  keel- 
8on,or  higher  up  in  the  boiy  of  the  cargo,  or  by  any 
or  all  of  these  means,  or  by  any  others,  and  if  so, 
whether  by  wooden,  metal,  or  earthenware  ven- 
tilators ;  and  the  results  of  the  various  systems  7 

F.  What  means  are  generally  employed  for  putting  out 

a  fire  in  a  coal-laden  vessel  when  it  oocure  7  Could 
steam  be  used  with  advantage  (especially  in  steam 
vessels)  in  preference  to  water,  and  if  so,  could 
arrangements  be  made  without  veiy  much  difficulty 
or  expense  for  applying  it  in  case  of  need  ? 

G.  The  relation  of  tne  vessel's  registered  tonnage  and 

her  crew  to  the  quantity  of  coal  shipped  in  her ; 
and  whether  this  relation  varies  in  consequence  of 
the  different  character  of  the  coal,  or  with  the 
different  ports  from  or  to  which  she  sails,  or  with 
different  seasons  of  the  year  7 
H.  Whether  unguarded  lights,  or  safety  lamps,  are 
generally  used  on  board  coal-kden  vessels,  and  if 
any  special  rules  are  adopted  7 

Henry  Jedla, 
20th  April  1875.  Doyd's,  E.G. 
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MINUTES    OF    EVIDENCE 


TAKEN   BEFOKE   THE 


ROYAL    COMMISSIONERS 


APPOINTED   TO   INQUIRE   INTO    THE 


SPONTANEOUS    COMBUSTION    OF    COAL    IN    SHIPS. 


Tuesday,  20th  April  1875. 

Present  : 
The  Right  Honourable  HUGH  C.  E.  CHILDERS,  M.P.,  in  the  Chair. 


Sir  George  Elliot,  Bart.,  M.P. 
Henry  Hubsey  Vivian,  Esq.,  M.P. 
Frederick  Augustus  Abel,  Esq.,  F.R.S. 
Richard  Cory,  Esq. 
George  Duncan,  Esq. 


John  Fenwick,  Esq. 

John  Ferguson,  Esq. 

Charles  Icely,  Esq. 

John  Percy,  Esq.,  M.D.,  F.R.S- 

William  Young,  Esq. 

J.  M.  Carmichael,  Esq.,  Secretary. 


Captain  Henry  M.  Hozier,  Secretary  of  Lloyd's ;  Henry  Jeul a  Esq.,  Underwriting  Member  of 

Lloyd's,  examined. 


1.  {Chairman  to  Capt.  Hozier.)  You  are  secretary 
to  Lloyd's  ? — I  am. 

2.  ( To  Mr.  Jeula.)  What  position  do  you  hold  at 
Lloyd  s  ? — I  am  an  underwriting  member  of  Lloyd's, 
and  was  honorary  secretary  to  the  Statistical  Com- 
mittee of  Lloyd's  at  its  commencement. 

3.  You  have  taken  a  great  interest  in  the  statistics 
of  this  question  before  us  ? — Yes,  in  this  question 
with  others. 

4.  (To  CapL  Hozier.)  Have  you  any  information 
to  lay  before  the  Commission  in  connection  with  the 
subject  of  their  inquiry  ? — I  put  in  a  list  of  coal-laden 
vessels  posted  at  Lloyd's  as  lost  or  damaged  through 
fire  in  1874,*  showing  the  results  to  the  vessel  and 
cargo.  I  also  put  in  a  list  of  missing  coal-laden 
vessels  {handing  in  the  same,)'\ 

5.  Can  you  give  us  at  present  any  further  informa- 
tion about  any  of  those  ships  ? — I  would  rather  do 
that  later.  I  may  mention  that  in  the  year  1872  only 
14  coal-laden  vessels  were  posted  as  missing,  all  being 
sailing  vessels.  In  1873  45  were  posted  as  missing, 
41  being  sailing  vessels,  and  four  steam.  In  1874  the 
number  was  36,  31  being  sailing  vessels,  and  four 
being  steam  vessels.  In  l£e  first  quarter  of  1875  the 
number  was  10,  seven  being  sailing,  and  three  being 
steam  vessels. 

6.  Could  you  give  a  similar  list  for  any  number  of 
years  previous  to  1872  ? — We  could  furnish  such  a 
list  for  any  number  of  years  back. 

7.  The  materials  are  available  for  carrying  it  back 
10  years  ? — Yes. 

8.  The  commissioners  would  be  glad  to  be  furnished 


Captain 

H.  M:  Hozier 

and  H,  Julia^ 

Esq, 


with  a  similar  list  for  10  years  back  if  you  could  give 
it  them  ? — I  will  have  such  a  list  prepared. 

9.  (Mr.   Vivian.)  Could  you  give  the  proportion  2)  April  1875 
which  those  ships  bear  to  the  total  number  of  ships       ' 

laden  with  coal  ? — ^I  will  furnish  that. 

10.  Could  you  also  compare  the  number  of  coal- 
ladeii  ships  lost  or  damaged  or  missing  in  the  years 
for  which  you  give  the  return  with  the  total  number 
of  ships  that  have  sailed  laden  with  other  goods  which 
have  been  also  repoited  lost  or  damaged  or  missing, 
because  many  may  have  been  lost,  not  bj  the  spon- 
taneous combustion  of  coals  but  by  ordinary  casualties 
of  the  sea  ? — I  will  furnish  such  a  comparison. 

11.  One  question  which  would  arise  would  be 
whether  the  ships  which  load  with  coal  are  in  the 
main  of  a  lower  class  than  other  vessels  ;  whether  some 
portion  of  the  excess  of  missing  coal  laden  ships,  if 
there  is  any  buch  excess,  is  due  to  the  class  of  ships  ; 
will  you  therefore  give  the  classes  of  the  vessels,  and 
specify  whether  they  were  iron  or  wooden  vessels  ? — 
I  will  give  those  particulars. 

12.  {Chairman  to  Mr.  Jeula.)  Have  you  any 
suggestions  to  make  to  the  Commission  ? — I  hand  in  a 
paper  containing  a  few  suggestions  as  to  some 
directions  in  which  I  think  inquiry  would  be  useful 
(handing  it  in).^ 

13.  (^To  Capt.  Hozier.)  Have  you  anything  else  to 
put  beiore  the  Commission  at  present  ? — ^I  hand  in  a 
letter  from  the  Coal  Inspector  of  the  Peninsular  and 
Oriental  Company  to  the  Committee  of  Lloyd's 
(handing  in  the  same),^ 


The  witnesses  withdrew. 

Note. — The  form  and  scope  of  the  returns  alluded  to  in  questions  6  to  11  were  subsequently  modified,  in  consideration  of  the 
serious  expense  which  their  preparation  'would  have  incurred,  but  the  returns  which  were  prepared  by  Lloyds  for  the  Commission 
will  be  found  at  pages  101  and  108. 


*  See  Appendix,  page  104. 
t  See  Appendix,  page  108. 


1  See  Appendix,  page  140. 

§  See  Captain  Steinson's  letter  quoted  by  Mr.  Price,  page  177 
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SPONTANEOUS   COMBUSTION  OF  COAL   IN   SHIPS: 


or.  H.  Farrer, 
Esq. 

20  April  1875. 


Thomas  Henby  Farbeb,  Esq.,  examined. 


14.  (^Chairman.)  You  are  permanent  secretary  to 
the  Board  of  Trade  ?— I  am. 

15.  This  Commission,  I  think,  originates  from  the 
Board  of  Trade,  though  it  is  in  form  issued  hy  the 
Home  Office  ? — That  is  so. 

16.  Will  you  state  to  the  Commission  the  circum- 
stances under  which  you  recommended  its  issue  ? — 
There  had  been  a  considerable  number  of  cases  in  which 
coal-laden  ships  were  lost  by  fire,  in  which  the  Board 
of  Trade  had  ordered  inquiries  under  the  provisions  of 
the  Merchant  Shipping  Acts,  and  they  took  some  pains 
in  some  of  the  later  inquiries  to  get  scientific  evidence, 
and  to  go  as  fully  into  the  question  as  they  could. 
They  found,  however,  that  the  tribunal  before  whom 
those  inquiries  were  conducted,  that  is  to  say  a 
m^strate  and  two  nautical  assessors,  was  scarcely 
competent  to  investigate  the  scientific  and  complicated 
questions  that  arose,  and  they  therefore  thought  it  was 
useless  to  order  more  inquiries  which  did  not  produce 
any  great  elucidation  of  the  subject.  Lloyd's  Committee 
thereupon,  I  will  not  say  remonstrated,  but  desired 
that  there  should  be  further  inquiry,  and  we  had  some 
correspondence  with  them  upon  the  subject,  and  also 
with  the  Salvage  Association  of  which  Mr.  Harper  is 
secretary.  The  result  of  that  correspondence  was 
that  the  Board  of  Trade  ascert^ned  that  those  bodies 
desired  not  so  much  further  statutory  inquiries  under 
the  Merchant  Shipping  Act,  as  a  careful  investigation 
such  as  could  only  be  conducted  by  a  body  specially 
appointed  for  the  purpose,  and  in  the  end  this  Com- 
mission was  appointed. 

17.  Can  you  put  that  correspondence  before  the 
Commission  ? — I  will  put  in  the  whole  of  the  corres- 
pondence.* 

18.  Can  you  also  furnish  us  with  the  minutes  of 
the  evidence  taken  in  inquiries  in  special  cases  ? — I  put 
in  the  minutes  of  the  whole  proceedings  containing  the 
evidence  on  the  two  inquiries  which  throw  most  light 
upon  the  subject,  viz.,  the  inquiries  into  the  cases 
of  the  Herbert  Graham  and  the  Minnie  Graham,  and 
I  put  in  a  list  of  the  cases  in  which  we  have  had 
inquiries.  I  also  hand  in  copies  of  the  abstract  of  the 
Wreck  Register  in  which  the  results  of  those  inquiries 
are  stated  generally  {handing  them  in).  If  the  Com- 
missioners think  it  it  desirable  to  have  before  them  the 
evidence  taken  on  the  inquiries  in  the  other  cases,  I 
can  produce  it. 

19.  {Dr.  Percy,)  I  think  it  would  be  desirable  to 
have  the  proceeding  on  the  other  cases  ? — I  will  send 
the  minutes  of  the  proceedings  in  the  whole  of  those 
cases,  f 

20.  {^Chairman,)   Besides  holding  those  inquiries 


have  you  had  any  correspondence  with  the  officers  at 
the  ports  on  the  subject  ? — ^No,  I  think  we  have  had 
no  correspondence  that  throws  any  light  upon  this 
question. 

21.  So  that  the  inquiries,  and  the  correspondence 
with  Lloyd's,  and  with  the  Salvage  Association,  tell 
the  whole  tale  as  far  as  the  Board  of  Trade  can  give 
it?— They  do. 

22.  You  have  held  12  inquiries  into  the  causes  of 
the  burning  of  coal-laden  vessels  since  1868  ? — ^Yes. 

23.  Is  there  any  special  reason  for  selecting  the 
two  cases  of  the  **  Herbert  Graham  "  and  the  *'  Minnie 
Graham  "  ? — ^I  took  out  those  two  because  in  looking 
through  them  it  appeared  to  me  that  the  subject  was 
gone  into  more  fully  in  those  cases  than  in  any  others, 
and  some  scientific  evidence  was  taken  in  those  cases. 

24.  Have  you  anything  else  to  put  before  the  Com- 
mission at  the  present  moment  ? — Only  two  returns, 
one  of  which  has  been  presented  to  Parliament,  and 
the  other  is  on  the  point  of  being  presented  {handing 
them  in). 

25.  That  is  the  whole  of  the  information  which 
Parliament  has  about  the  burning  of  coal -laden  vessebt 
at  sea  ? — Yes.  I  could  of  course  give  from  our  wreck 
returns  the  proportion  of  losses  of  coal-laden  vessels 
to  the  losses  of  vessels  laden  with  other  cargoes.  I 
could  get  a  return  of  that  sort  made  out ;  but  without 
a  great  many  more  details  than  we  could  give,  I  doubt 
whether  it  would  be  of  much  value. 

26.  Lloyd's  would  probably  be  able  to  give  such  a 
return  as  completely  as  it  could  be  given  ? — ^Yes, 
From  some  experience  in  trying  to  get  at  results  from 
statistics  of  that  kind  I  am  not  very  sanguine  about 
getting  very  important  results  from  dienu 

27.  {Mr.  Vivian.)  The  Board  of  Trade  take  cog- 
nizance only  of  English  ships  ? — Only  of  British  ships. 

28.  {Sir  G.  Elliot.)  You,  generally  speaking,  have 
stated  that  12  inquiries  have  taken  place  into  losses  by 
fire  of  coal-laden  vessels  ;  what  proportion  do  you 
suppose  they  represent  of  the  total  number  which  have 
taken  fire  within  the  period  ? — I  could  tell  you  what 
proportion  they  bore  to  the  total  number  that  we  know 
to  have  taken  fire.  I  can  tell  you  nothing  about 
missing  vessels. 

29.  Have  you  any  impression  what  proportion  it 
would  be  ?-— Not  at  this  moment. 

30.  The  ships  which  come  under  your  jurisdiction 
are  called  British  vessels ;  what  proportion  would  the 
casualties  we  are  speaking  of  in  British  vessels  bear 
to  similar  casualties  in  the  whole  of  the  vessels  carrying 
coal  sailing  from  British  ports  ? — I  could  not  tell  you 
that. 


The  witness  withdrew. 
Adjourned. 


Tuesday,  1st  June  1875. 


li.  C.  BundeU. 
I  Jane  1875. 


PRESENT : 


The  Right  Hon.  HUGH  C.  E.  CHILDERS,  M.P.,  m  the  Chair. 


Sir  George  Elliot,  Bart,  M.P. 
Henry  Husset  Vivian,  Esq.,  M.P. 
Fredk.  Augustus  Abel,  Esq.,  F.R.S, 
Richard  Cort,  Esq. 
George  Duncan,  Esq. 

Mr.  R 

31.  {Chairman.)  Will  you  tell  the  CommiBsioners 
what  position  you  occupy  ? — I  am  assistant  to  the 
secretary  to  the  Underwriters'  Association  of 
Liverpool. 

32.  I  believe  you  have  given  a  good  deal  of  atten- 
tion to  the  question  which  is  specially  referred  to  this 
Commission  ? — I  have  given  it  attention  for  some  five 
or   six  months  past,  particularly  to  a  point  which 


John  Fenwick,  Esq. 

John  Ferguson,  Esq. 

Charles  Icely,  Esq. 

John  Percy,  Esq.,  M.D.,  F.R.S. 

William  Young,  Esq. 

J.  M.  Carmichael,  Esq.,  Secretary. 

Cooper  Rundell  examined. 

is  of  special  interest  to  underwriters,  namely,  the 
increased  marine  risk ;  and  it  was  with  the  view  to 
discover  the  probable  cause  of  the  spontaneous  combus- 
tion of  coal  in  ships,  and  to  afford  some  means  of  esti- 
mating the  increased  nsk,  that  I  prepared  some  statistics 
which  I  have  recently  presented  in  the  form  of  a 
report  to  the  Underwriters'  Association.  The  com- 
mittee have  desired  me  to  state  that  they  will  be 


*  See  Appendix  I.,  page  1. 


t  See  Appendix  IL,  page  4. 
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pleased  to  present  the  Commissioners  with  a  copy  of 
the  report  when  it  is  finally  printed  ;  it  is  already  in 
the  hands  of  the  printer. 

33.  That  report  will  be  issued  to  your  own  body, 
and  published  for  private  circulation  ? — Yes, 

34.  I  think  you  have  collected  some  statistics  with 
reference  to  three-fourths  of  the  year  1873,  and  you 
are  able  to  compare  those  with  the  corresponding 
period  of  the  year  1874  ? — Yes.* 

3o.  What  was  your  particular  object  in  taking 
three-fourths  of  the  year,  and  not  the  whole  year  ? — 
At  the  time  when  I  commenced  this  investigation 
sufficient  time  had  not  elapsed  for  the  completion  of 
the  voyages  for  the  year  ;  it  was  with  the  view  of 
having  all  the  voyages  completed  that  I  took  the  nine 
months  instead  of  the  12  months. 

36.  However,  what  you  have  is  a  complete  analysis 
of  the  results  in  coal-laden  ships,  sailing  with  above  a 
certain  quantity  of  coal,  and  crossing  the  Equator, 
during  similar  periods,  in  the  two  years? — Yes.  I 
have  taken  vessels  carrying  500  tons  of  coal  and 
upwards.  The  reason  for  selecting  the  first  nine 
months  of  each  year  was,  as  already  stated,  to  allow 
time  to  ascertain  the  result  of  each  sailing,  and  the 
reason  of  selecting  the  two  elements  of  carrying  over 
500  tons  and  crossing  the  Equator  was  because  a 
preliminary  investigation  showed  that  the  heating  and 
fires  chiefly  occur  in  vessels  with  cargoes  of  500  tons 
and  upwards,  and  that  a  considerable  time  usually 
elapses  before  the  signs  of  heating  are  discovered. 

37.  Will  you  give  us  the  results  of  the  statistics  you 
have  collected  with  regard  to  those  vessels  from  this 
country  which  have  crossed  the  Equator  carrying 
500  tons  or  more  of  coal  during  those  two  periods, 
namely,  the  three  first  quarters  of  1873  and  the  three 
first  quarters  of  1874  ? — ^An  examination  of  the  facts 
collected  show,  first,  that  in  the  cases  selected  for 
comparison  no  fires  occurred  before  the  37th  day  after 
leaving  port,  while  in  one  case  there  was  no  evidence 
of  fire  before  the  190th  day.  The  greater  number  of 
fires  have,  however,  occurred  about  the  60th  day. 
Secondly,  that  the  fires  have  not  been  confined  to  one 
kind  of  coal,  but  have  occurred  in  most,  if  not  all,  of 
the  varieties  which  are  usually  exported.  In  fact,  the 
inquiries  which  have  been  made  support  the  opinion 
that  no  kind  of  ordinary  coal  containing  hydrogen 
has  entire  immunity  from  spontaneous  combustion. 
Thirdly,  we  find  that  fires  occur  in  the  cargoes 
whether  the  coal  be  ventilated  or  not,  whether  loaded 
in  summer  or  winter,  by  tip  or  by  basket.  Among 
the  instances  are  vessels  ventilated  by  shafts  through 
the  coal,  both  horizontally  and  vertically,  by  vertical 
shafts  only,  and  by  means  of  platfoims  and  side  linings 
which  allow  a  circulation  of  air  under  the  cargo  from 
one  end  of  the  ship  to  the  other.  Some  of  the  cargoes 
also  are  especially  named  as  having  been  shipped  in 
fine  weather.  It  is  probable,  however,  that  there  is  a 
certain  amount  of  moisture  always  present  in  all  coal. 

38.  Those  are  the  general  conclusions  which  you 
have  come  to  ;  will  you  give  us  the  statistics  upon 
which  those  conclusions  are  based.  In  the  first  place, 
bow  many  vessels  as  to  which  you  have  information 
sailed  with  cargoes  of  above  500  tons  on  voyages 
crossing  the  Equator  during  the  nine  months  in  each 
year  ? — In  the  first  period,  that  is  to  say,  the  first  nine 
months  of  1873,  1,133  vessels  sailed.  Out  of  those 
there  were  23  casualties  from  spontaneous  combustion, 
or  about  two  per  cent.  In  the  second  period,  that  is 
to  say,  in  1874,  there  were  1,240  sailings,  out  of  which 
there  were  oO  casualties,  or  about  four  per  cent. 

39.  Those  are  casualties  connected  with  fire  ? — ^Yes. 

40.  Do  those  casualties  include  ndssing  vessels  ? 

No.  I  have  a  separate  list  of  missing  vessels  out  of 
those  particular  sailings.  In  the  nine  months  of  1873 
out  of  the  1,133  coal-laden  vessels  which  sailed  from 
the  United  Kingdom  (not  necessarily  British  ships) 


♦  Mr.  Cooper  RnndelPs  Statistics,  revised  and  extended  by 
him  for  the  information  of  the  Commission,  will  be  found  in  the 
Appendix,  at  page  127.  . 


there  were  five  missing  vessels,  and  in  1874  out  of  the  y^i^. 

1,240  there  were  seven  missing  vessels.  B.  C.RuTideU, 

41.  That  is  to  say,  in  1873  there  were  23  disasters  

known   to  have  arisen  from   fire,  and   five  missing     ^  J«^«  1875. 
ships?— Yes.  ^      

42.  And  in  1874  there  \9ere  50  casualties  known  to 
have  arisen  from  fire  and  seven  missing  shipp  ? — Yes  ; 
several  of  those  were  ships  that  probably  foundered 
at  sea.  I  have  examined  each  case  on  its  merits,  and  in 
the  case  of  some  of  them  wreckage  was  picked  up,  or 
there  was  some  sign  from  which  it  might  be  presumed 
that  the  vessel  had  not  been  burnt. 

43.  You  have  limited  your  inquiries  to  vessels  that 
crossed  the  Equator  ? — ^Yes. 

44.  {Mr,  Young.)  You  say  they  are  "selected" 
cases  ;  what  do  you  mean  by  selected  cases  ? — I  have 
selected  those  ships  carrying  500  tons  and  upwai-ds, 
and  I  have  also  selected  those  crossing  the  Equator. 

45.  Do  the  1,133  and  the  1,240  comprise  every 
ship  carrying  above  500  tons  of  coal  that  crossed  the 
equator  ?— Yes,  from  the  United  Kingdom. 

46.  {CJiairman.)  Then  you  have  classified  those 
sailings  according  to  the  districts  from  which  the  coal 
was  shipped  ? — ^Yes.  I  have  adopted  a  classification 
of  the  coal  ports  already  in  use,  viz..  East  coast  ports 
for  north  country  and  Yorkshire  coal.  South  Wales 
ports  for  South  Wales  coal,  Liverpool  and  Birkenhead 
for  Lancashire  and  North  Wales  coals  respectively, 
and  Scotch  ports  (both  east  and  west)  for  Scotch  coaL 
The  facts  brought  out  in  this  classification  and  com- 
parison are  shewn  in  the  following  figures :  Out  of 
268  sailings  from  the  ea^  coast  ports  during  the  fii-st 
period,  there  were  13  casualties,  or  4 '85  per  cent., 
while  during  the  second  period,  out  of  312  sailings, 
there  were  15  casualties  or  4-81  per  cent  This 
shows  that  although  in  each  year  there  is  a  high  per- 
centage of  casualties  in  coal  from  the  east  coast  ports 
the  percentage  has  somewhat  decreased  in  the  second 
period,  that  is  as  to  the  east  coast.  There  is  one  fact 
that  may  be  interesting  with  respect  to  the  east  coast, 
shipments.  It  is  by  the  addition  of  the  Yorkshire  and 
London  statistics  that  the  east  coast  returns  show  a 
decrease  in  the  percentage  of  casualties.  If  these  be 
taken  from  the  returns  of  the  east  coast  ports,  the  num- 
ber of  casualties  for  the  first  period  will  be  about  four 
per  cent.,  while  for  the  second  period  it  will  be  about 
^ye  per  cent.,  thus  showing  an  increase  of  25  per  cent. 

47.  On  what  ? — On  the  casualties  in  the  cases  of  ves- 
sels from  the  northern  ports  ;  that  is  to  say,  by  taking 
away  the  South  Yorkshire  and  London 'shipments. 

48.  {Sir  George  Elliot)  You  mean  the  coals 
shipped  at  Grimsby  have  not  given  such  a  result  as  re- 
gards spontaneous  combustion  as  the  coals  shipped  at 
the  northern  ports  ? — The  Yorkshire  ports  have  shown 
a  decrease,  while  the  northern  ports  have  shown  a 
slight  increase  in  the  percentage  of  cases  of  heating. 

49.  {Dr.  Percy,)  Do  the  figures  you  are  giving 
comprise  cases  of  heating  only,  or  do  they  include 
cases  of  explosion  also?  — They  apply  to  cases  of 
spontaneous  combustion  [alone.  I  have  not  taken 
account  of  any  case  where  I  had  reason  to  suppose 
that  it  was  a  case  of  explosion. 

50.  {Chairman,)  Will  you  now  pass  to  shipments 
from  another  district?— I  will  pass  to  the  South  Wales 
district.  Out  of  587  sailings  from  South  Wales  ports 
during  the  first  period,  there  were  seven  casualties,  or 
about  1  •  19  per  cent. ;  while  during  the  second  period 
out  of  589  sailings,  there  were  10  casualties  or  1  '7  per 
cent.  This  shows  that  in  each  period  there  has  been 
but  a  small  percentage  of  casualties  in  coal  from  the 
South  Wales  ports,  but  that  the  percentage  has  in- 
creased nearly  50  per  cent,  in  the  second  period. 
Next  taking  the  Liverpool  district.  From  the  Mersey 
there  are  two  very  distinct  classes  of  coal  shipped, 
namely,  the  North  Wales  coal  and  the  Lancashire^coaL 
liancashire  coal  is  shipped  on  the  Liverpool  side  of  the 
Mersey,  and  the  North  Wales  coal  on  the  Birkenhead 
side.  Taking  the  shipments  at  Birkenhead  there  were 
120  sailings  from  Birkenhead  during  the  first  period, 
and  out  of*  those  there  were  no  casualties.  During  the 
second  period  out  of  133  sailings,  there  were  three 
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Mr,  casualties  or  2  •  27  per  cent.   From  Liverpool  there  were 

B,  C  BundeQ.   69  sailings  during  the  first  period,  and  out  of  these  there 

were  no  casualties,  while  during  the  second  period, 

1  Jqne  1875.  ^^^  ^^  jqq  sailings,  there  were  13  casualties  or  1 1*9 
per  cent.  Passing  to  the  Scotch  ports  (east  and  west), 
out  of  89  sailings  from  Scotch  ports  (east  and  west), 
during  the  first  period  there  were  three  casualties,  or 
3*37  per  cent.;  while,  during  the  second  period,  out 
of  97  sailings,  there  were  nine  casualties  or  9-28  per 
cent.  This  shows  that  while  the  percentage  of  casual- 
ties in  the  coal  from  the  Scotch  ports  is  high  in  each 
period  it  has  increased  in  the  second  period  nearly 
threefold. 
0  51.  Can  you  give  the  Commission  not  only  the  class 

of  coal  or  the  seam  from  which  the  most  dangerous 
coal  seems  to  come  as  shown  by  the  aggregate  losses 
but  the  percentage  on  the  shipments  ? — -No.  Under- 
writers would  be  very  pleased  to  be  able  to  get  that 
information ;  it  has  been  only  in  a  few  cases  that  1 
have  been  able  to  obtain  it.  From  Liverpool  there 
were  13  cases  of  heating,  seven  of  which  occurred 
in  coals  supplied  from  one  firm  and  four  of  which 
occurred  in  coals  supplied  by  another  firm.  A 
glance  at  the  names  of  the  different  kinds  of  coal 
which  have  heated  will  show  that  while  they  are 
generally  subject  to  this  danger  of  spontaneous  com- 
bustion, there  ai-e  two  or  three  which  are  conspicuous 
from  the  frequency  with  which  they  recur.  It  must 
not,  however,  be  hastily  concluded  that  the  latter  are 
of  a  more  dangerous  kind  as  the  shipments  may  also 
be  more  numerous.  I  may  mention  that,  although 
some  Lancashire  coal  has  been  burning,  there  are  some 
very  distinct  varieties  of  Lancashire  coal.  There  is 
the  canpel  coal,  which  is  considered  a  very  safe  coal. 

52.  (Mr.  Vivian.)  I  presume  there  have  been  no 
cases  or  spontaneous  combustion  in  the  case  of  cannel 
coal  ? — I  have  not  heard  of  any  at  all,  it  is  looked  upon 
by  the  Liverpool  underwriters  as  a  very  safe  class  of 
coal.  They  have  also  in  esteem  seveiil  other  kinds 
of  coal  that  go  from  Liverpool  which  I  could  mention. 
The  best  Orrell  coal  bears  a  high  character. 

53.  You  cannot  classify  the  Lancashire  coals  in  any 
way  so  as  to  distinguish  between  those  that  are  com- 
bustible spontaneously  and  those  that  are  not  ? — No, 
but  certain  kinds,  such  as  Crow  Orchard  coal,  are 
thought  to  be  more  liable  to  spontaneous  combustion, 
and  Liverpool  underwriters  who  discriminate  between 
the  different  kinds  of  coal  do  not  care  to  insure  them. 

54.  You  cannot  distinguish  as  between  dry  coal  and 
bituminous  coal,  that  is  to  say,  coking  coal  and  non- 
coking  coal  ? — ^No,  I  do  not  find  that  Liverpool  under- 
writers go  into  that  question,  though  bituminous  coals 
are  avoided  by  some. 

55.  That  is  to  say,  coking  coals  ? — Those  that  cake. 
In  west  coast  voyages  there  is  the  largest  increase  in 
the  number  of  casualties  in  the  second  period  as  com- 
pared with  those  in  the  first  period  and  this  increase 
proceeds  chiefly  from  coal  shipped  at  Liverpool  and 
from  South  Wales  ports.  In  the  Liverpool  sailings 
to  the  west  coast  the  greater  number  of  cases  of 
heating  were  in  cargoes  of  Lancashire  coal,  while  in 
the  South  Wales  sailings,  but  with  one  exception,  all 
were  in  cargoes  of  bituminous  coal  shipped,  I  believe, 
for  smelting  purposes. 

56.  {Chairman,)  You  have  given  us  an  analysis  of 
casualties  with  reference  to  the  districts  from  which 
the  coal  was  shipped,  can  you  tell  us  out  of  so  many 
ships  carrying  north  country  coal,  for  instance,  what 
percentage  of  casualties  there  would  be,  and  out  of 
so  many  ships  carrying  Welsh  coal  what  percentage 
of  casualties  there  would  be  ? — Yes.  Taking  the 
different  districts,  the  east  coast  ports,  for  instance,  I 
could  tell  you,  out  of  the  number  of  casualities,  what 
coal  in  particular  cases  was  shipped  by  one  shipper  and 
what  by  another  shipper.  I  could  give  the  names  of 
the  vessels. 

57.  Could  you  analyse  the  retura  and  give  those 
statistics  ? — ^Yes ;  I  will  furnish  that  to  the  Commission, 
but  I  could  not  give  the  percentage  of  casualities  on 
the  shipments  of  any  class  of  coal.    I  can  only  say  in 


how  many  cases  heating  occurred  with  Scotch  coal  or 
Lancashire  coal,  and  so  on. 

58.  With  reference  to  the  class  of  shipping  in  which 
these  casualties  occur,  I  think  you  have  some  infor- 
mation to  give  the  Commission  ? — Yg»,  In  the  first 
period  in  which  the  casualties  which  I  have  mentioned 
occurred,  the  average  tonnage  of  the  vessels  was  less 
than  in  the  second  period.  Only  one  third  of  the 
vessels  in  the  first  period  are  over  1,000  tons,  while  in 
the  second  more  than  half  of  them  are  above  that 
tonnage.  In  the  second  period  there  are  eight  vessels 
above  1,500  tons,  and  only  two  in  the  first  period.  To 
estimate  how  far  the  greater  size  of  the  ships  explains 
the  larger  number  of  cases  in  the  second  period  it 
would  be  necessary  to  ascertain  if  the  average  tonnage 
of  the  vessels  which  sailed  during  the  seoond  period  is 
much  gieater  than  in  the  first  period.  Those  particu- 
lars I  have  not  had  an  opportunity  of  getting  for  the 
whole  of  the  districts,  but  I  have  the  particulars  for 
Liverpool. 

59.  Have  you  distinguished  between  sailing  ships 
and  steamers  ?— I  have  taken  steamers  when  they 
have  taken  a  cargo  of  coals,  but  not  when  they  have 
taken  coals  for  merely  bunker  use. 

60.  Have  you  distinguished  in  the  1,133  and  the 
1,240  how  many  were  8teamei*s  and  how  many  were 
sailing  ships  ? — No,  but  I  can  do  so  hereafter,  so  far 
as  Liverpool  is  concerned.  Nearly  the  whole  of  tliose 
vessels  whose  cargoes  heated  were  first-class  vessels, 
vessels  holding  a  high  class  in  the  register.  I  may 
mention  that  from  Liverpool  for  the  eight  months  to  the 
3 1  St  of  August  1874  I  find  that  the  number  of  sailings 
of  iron  vehsels  to  wooden  ones  bore  the  proportion  of 
about  one  to  three ;  of  the  whole  number  of  sailings 
about  a  fourth  were  iron  vessels,  but  taking  voyages 
to  the  west  coast  of  America  the  iron  vessels  were 
about  75  per  cent,  of  the  whole  number  of  sailings.  A 
much  greater  proportion  of  iron  vessels  seem  to  have 
gone  to  the  west  coast  of  America.  Among  the  vessels 
before  referred  to  whose  cargoes  heated,  the  proportion 
of  iron  to  wood  is  greater  in  the  second  period  than  it 
is  in  the  fii*st.  Seven  out  of  the  24  iron  vessels  were 
built  during  the  second  period.  In  connexion  with  the 
character  of  the  ships  to  which  casualty  occurred,  the 
depth  of  hold  is  a  point  worth  noting  as  influencing 
the  breakage  of  the  coal.  The  depth  of  hold  in  the 
second  period  averages  about  16  inches  more  than  in 
the  fii-st  period.  But  the  mere  depth  of  hold  without 
taking  into  account  the  number  of  laid  decks  will  only 
imperfectly  indicate  the  mass  of  the  caigo.  The 
"  Glory  of  the  Seas  "  has  by  far  the  greatest  depth  of 
hold  but  she  has  three  laid  decks,  so  that  the  coal  could 
be  turned  over  when  necessary.  The  captain  also 
reports  that  his  being  able  to  turn  over  the  coal  and 
expose  it  to  the  cooling  effect  of  the  ah*,  enabled  him 
to  bring  his  ship  to  San  Francisco. 

61.  With  regard  to  the  number  of  days  that  elapsed 
in  the  cases  of  the  casualties  to  which  you  have 
referred  between  the  period  of  the  sailing  of  the  ship 
and  the  first  indication  of  heating,  have  you  any 
information  to  give  us  ? — In  a  table  which  I  have 
here,  the  73  cases  to  which  I  have  already  referred 
are  arranged  to  show  the  number  of  days  that  elapsed 
between  the  sailing  of  the  ship  and  the  first  indication 
of  heating.  The  earliest  case  occurred  when  the  vessel 
was  between  10  and  20  days  out,  in  the  latest  the  fire 
occurred  nearly  200  days  after  sailing,  and  when  the 
vessel  had  been  in  port  about  nine  days.  Indeed, 
the  number  of  cases  which  occur  after  the  arrival  of 
the  vessel  in  poit  shows  that  extra  care  should  be 
taken  at  this  time.  It  has  been  suggested  that  the 
heating  is  caused  by  the  access  of  air  when  the  hatches 
are  taken  off,  and  the  discharge  commenced,  bnt  in 
the  case  of  the  "  Merom  "  the  fire  was  in  the  fore 
compartment  where  the  discharge  had  not  begun.  In 
another  case,  the  "  Respigadera,"  I  am  informed  that 
until  her  arrival  in  San  Francisco  there  was  no  sign  ot 
heat  in  the  coal. 

62.  Can  you  give  us  the  number  of  cases  in  which 
casualties  occurred  after  leaving  port  within  the  first 
month, .  and  the  number  in  which  they  occurred  in 
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the  second  month,  and  so  on? — Yes.  In  1873,  I 
have  found  no  cases  until  after  the  fortieth  day,  be- 
tween 40  and  50  days  out,  there  was  one  case ;  between 
50  and  60  days  oul:,  two  cases  ;  between  60  and 
70  days  out,  three  cases;  between  70  and  80  days 
out,  thi-ee  cases  ;  between  80  and  90  days  out, 
three  cases ;  between  90  and  100  days  out,  one  case  ; 
between  100  and  1 10  days  out,  four  cases ;  between 
110  and  120  days  out,  two  cases;  between  120  and 
130  days  out,  one  case ;  between  130  and  140,  one 
case  ;  none  between  140  and  190  da3r8  out;  one  case 
between  190  and  200  days,  making  22  cases;  and 
then  there  is  the  case  of  the  Arracan,  where  I  have 
not  been  able  to  get  the  time. 

63.  That  exhausts  the  23  cases  of  the  first  period  ? 
—Yes. 

64.  Can  you  give  the  corresponding  particulars  for 
1874? — The  first  case  occurred  between  10  and  20 
days  out ;  the  next  case  between  30  and  40  days  out ; 
the  next  nine  cases  between  50  and  60  days  ;  the 
next  six  cases  between  60  and  70  days ;  the  next  two 
cases  between  the  70th  and  80th  day ;  the  next  four 
cases  between  the  80th  and  90th  day  ;  the  next  six 
between  the  90th  and  100th  days;  the  next  six 
between  the  100th  and  1 10th  day ;  then  there  were 
two  cases  between  the  110th  and  120th  day;  one 
case  between  the  120th  and  130th  day;  three  cases 
betv^een  the  130th  and  140th  day ;  one  case  between 
the  140th  and  150th  day;  and  four  cases  between 
the  150th  and  160th  day,  making  46  cases.  Then 
there  were  Are  cases  in  which  I  have  not  been  able 
to  obtain  the  exact  period.  The  coal  carried  in  those 
cases  being:  Tyne  cpal  by  the  "Unione,"  Bower's 
West  Hartley  by  the  **  Maassluis,"  Powell  Duffryn 
steam  coal  by  the  "Lady  Louisa,'*  and  Brancker's 
Orrell  coal  by  the  "  Victorine."  I  may  remark  that 
this  table  affords  no  indication  that  spontaneous  com- 
bustion is  more  quickly  developed  in  coal  from  one 
district  than  in  that  from  another,  and  with  different 
kinds  of  coal,  the  greatest  number  of  heatings 
occur  about  the  60th  day  after  leaving  port. 

65.  Have  you  any  statistics  bearing  on  the  question 
of  temperature  ? — The  tables  I  have  here  show  veiy 
decidedly  that  the  summer  sailings  are  the  most 
dangerous,  that  is  to  say,  those  for  the  months  of 
June,  July,  and  August.  In  1873  the  largest 
percentage  of  cases  occurs  in  the  August  sailings, 
in  1874  it  occurs  in  those  for  July.  If  the  different 
districts  ,be  compared  -in  this  way,  the  following 
is  the  result :  from  the  east  coast  district  in  1873 
the  greatest  number  of  casualties  occurred  in  the 
sailings  in  June,  and  in  1874  in  July.  From  the 
South  Wales  district  the  greatest  number  of  casualties 
in  1873  occurred  in  June,  and  in  1874  in  July.  In 
the  Liverpool  district  in  1873,  there  were  no  fires, 
in  1874  the  greatest  number  of  casualths  occurred  in 
June.  In  the  Scotch  district  in  1873  the  greatest 
number  were  in  Augusi;  and  in  1874,  July. 

66.  These  ai-e  the  dates  of  sailing  ? — Yes. 

67.  Have  you  any  percentages  as  to  the  dates  of 
the  casualties? — The  greatest  number  of  casualties 
have  occurred  in  September  and  October. 

68-  Must  not  your  statement  be  'qualified  by  this, 
that  you  do  not  give  any  statistics  as  to  the  ships 
which  sailed  in  the  last  quarter  of  the  year  ? — Yes. 

69-  So  that  the  comparison  is  only  between  the 
sailings  of  the  first  nine  months  of  the  year  ? — ^Yes. 
My  statistics  refer  to  these  periods,  but  I  have  a  table 
which  shows  graphically  the  period  of  the  year  over 
which  a  much  greater  number  of  voyages  in  which 
casualty  has  occurred  have  extended,  and  that  table 
shows  that  these  voyages  have  occurred  during  the 
hot  period  of  the  year.  That  table  includes  128 
cases.  It  embraces  a  period  from  1868  to  1874,  and 
about  a  half  of  the  whole  number  of  cases  occurred  in 
1874.  I  will  furnish  the  Commissioners  with  that 
table.  There  are  two  points  worth  noting  while  con- 
sidering the  effect  of  temperature,  that  is  when  and 
where  the  first  signs  of  heating  were  discovered.  In 
selecting  those  voyages  only  which  extend  beyond  the 
Equator  there  is  necessarily  a  high  temperature  for  a 
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large  portion  of  each  voyage.    It  will  be  found  in  each  Mf . 

year  that  the  greatest  number  of  heatings  occurs  in  jR,  C.  ItundtlL 
September  and  October.  As  regards  geographical 
position  in  the  first  period,  out  of  23  cases  11 
occurred  in  the  Atlantic,  and  12  to  the  east  of  the 
Cape  of  Good  Hope.  In  the  second  period  out  of  50 
cases,  30  occurred  in  the  Atlantic,  14  to  the  east  of 
the  Cape  of  Good  Hope,  and  six  on  the  West  Coast  of 
America.  If  we  compare  these  with  the  total  number 
of  selected  vessels  which  sailed  into  the  three  geogra- 
phical divisions  thus  in4icated,  to  the  South  Atlantic 
division  must  be  added  the  sailings  east  of  the  Capo 
of  Good  Hope  and  west  of  Cape  Horn  (excluding 
the  Indian  sailings  by  way  of  the  canal).  These 
selected  sailings  into  the  South  Atlantic  are  about 
1,129  for  the  first  and  1,237  for  the  second  period. 
Comparing  with  these  numbers  the  respective  Atlantic 
casualties,  the  percentages  are  for  1873,  0*97  per 
cent.;  for  1874  2*43  per  cent.,  an  increase  of  more 
than  150  per  cent.  If  the  sailings  for  the  Indian 
Ocean  are  compared  in  the  same  way  the  resulting 
percentages  are  2*41  and  2*56  respectively,  or  an 
increc^e  of  only  about  six  per  cent,  for  the  second 
period.  For  the  West  Coast,  in  the  first  period,  there 
were  no  casualties  out  of  235  sailings,  while,  in  the 
second  period,  out  of  283  sailings  there  were  six,  or 
2*11  per  cent.  This  shows  the  relative  increase  for 
each  of  the  three  divisions. 

70.  That  is  with  reference  to  the  voyage  ? — Not 
as  regards  whether  it  was  a  West  Coast  voyage  or  an 
East  India  voyage,  but  showing  the  division  where 
the  casualties  have  occurred,  and  the  percentage  is  on 
the  number  of  vessels  which  sailed  from  the  United 
Kingdom  into  that  division. 

71.  Have  you  also  statistics  with  reference  to  the 
voyage  ? — ^Yes  ;  by  comparing  for  each  period  the 
selected  sailings  for  the  three  divisions  with  the 
casualties  respectively  belonging  to  these  sailings,  we 
obtain  the  following  results  : — For  South  Atlantic 
voyages  in  the  first  period  there  are  four  heatings  in 
399  voyages,  or  about  one  per  cent. ;  in  the  second 
period  there  are  three  heatings  in  410  voyages,  or 
about  three-quarters  per  cent.,  or  a  slight  decrease  in 
the  danger  on  these  voyages.  For  Indian  voyages  in 
the  first  period  there  are  14  heatings  in  499  voyages, 
or  2*81  per  cent. ;  in  the  second  period  there  are  23 
heatings  on  546  voyages,  or  4*21  per  cent.,  an  increase 
of  about  50  per  cent.  For  West  Coast  voyages  in  the 
first  period  there  are  five  heatings  in  235  voyages,  or 
2*13  per  cent.  ;  in  the  second  period  there  are  24 
heatings  on  284  voyages  or  8*44  per  cent,  an  increase 
of  nearly  300  per  cent.  This  shows  a  remarkably 
large  increase  in  the  number  of  cases  of  spontaneous 
combustion  in  coal  shipped  to  the  West  Coast  porls. 

72.  Have  you  any  explanation  to  give  of  that  ? — 
I  have  separated  them  into  districts  to  show  where 
the  coal  came  from,  and  the  details  are  as  follows : 
From  the  east  coast  ports  in  the  first  period  there  was 
one  casualty  out  of  21  sailings,  or  about  five  per  cent. ; 
in  the  second  period  there  were  three  out  of  62  sail- 
ings, or  about  five  per  cent.,  the  same  as  before.  From 
the  South  Wales  ports  in  the  first  period  there  were 
four  casualties  out  of  122  sailings,  or  3*28  per  cent.  ; 
in  the  second  period  there  were  seven  out  of  101 
saiUngs,  or  an  increase  of  more  than  100  per  cent. 
From  the  Mersey  in  the  first  period  there  were  no 
casualties  out  of  about  71  saihngs :  in  the  second  period 
there  were  13  out  of  99  sailings,  or  over  13  per  cent. 
In  the  second  period  there  were  1 2  cases  out  of  about 
82  sailings  from  the  Liverpool  side  of  the  Mersey, 
while  there  was  only  one  out  of  17  sailings  from 
the  Birkenhead  side.  From  Scotch  ports  there  were 
no  casualties  out  of  21  sailings  in  the  first  period,  and 
in  the  second  period  there  was  one  out  of  22  sailings. 

73.  These  all  refer  to  voyages  to  the  West  Coast  ? 
— These  all  refer  to  voyages  to  the  West  Coast.  The 
great  increase,  therefore,  in  the  percentage  of  casual- 
ties in  West  Coast  voyages  occurs  in  coal  shipped  at 
Liverpool  and  the  South  Wales  ports.  I  may  repeat 
what  I  said  before  that  12  outof  the  13  cases  of  heating 
in  these  sailings  from  the  Mersey  were  in  cargoes  of 


Digitized 


T 

byLiOogle 


146 


SPONTANEOUS  COMBUSTION  OF  OOAL  IN  SHIPS  : 


Mr. 

B.  aRumddf. 

1  Jane  1875. 


Lancashire  coal,  T^hile  those  in  South  Wales  cargoes 
,were  generally  in  bituminous  coal. 

74.  Having  given  us  those  particulars  as  to  the 
voyage,  as  to  the  class  of  coal,  as  to  the  place  of  ship- 
ment, and  as  to  the  month  of  the  year  in  which  the 
sailings  and  the  casualties  have  taken  place,  have  you 
any  statistics  to  give  as  to  the  mode  of  shipment  ? — In 
Liverpool  coals  are  shipped  both  by  hand  and  by  tip. 
On  the  Birkenhead  side  the  shipments  are  by  shoots, 
and  on  the  Liverpool  side  by  a  crane  that  carries  the 
wagon  over  the  vessel ;  the  truck  is  lowered  and  then 
tipped,  the  coal  foiling  down  the  whole  depth  of  the 
hold.  In  some  cases  the  crane  also  takes  boxes  from 
a  truck.  There  are  three  boxes  generally  on  a  truck, 
and  those  boxes  are  lowered  by  means  of  the  crane 
into  the  hold  so  that  the  coal  need  not  get  so  broken 
when  it  is  unloaded  from  the  box  as  when  it  is  tipped 
from  the  wagon.  The  hand  loading  is  by  basket  and 
by  ban*ow. 

75.  Have  you  any  statistics  as  to  the  apparent  effect 
of  different  kinds  of  loading  ?— No,  but  qomparing  the 
loading  by  crane  and  the  loading  by  hand  I  have 
the  foUo^dng  :  Of  the  vessels  which  sailed  from  the 
Mersey  in  the  nine  months,  January  to  September 
1878,  65  out  of  189  were  loaded  by  tip,  or  34  per 
cent,  of  the  whole.  In  the  same  period  for  1874  88 
out  of  242,  or  about  36  per  cent.,  showing  a  very 
slight  increase  in  the  percentage  of  shipments  by  tip 
during  the  second  period. 

76.  How  does  that  bear  upon  the  result  as  to 
casualties  ? — I  have  given  here  the  total  number 
shipped  by  tip,  the  shipment  by  tip  on  the  Liverpool 
side,  and  the  shipments  by  tip  on  the  Birkenhead 
side  ;  if  we  separate  the  shipments  by  tip  on  the 
Liverpool  side  from  the  shipments  by  tip'  on  the 
Birkenhead  side,  the  Liverpool  side  shows  an  increase 
in  the  number  of  shipments  by  tip  in  1874  of  over 
75  per  cent,  which  is  a  significant  fact  when  we 
remember  that  the  great  increase  of  fires  has  been  in 
the  Lancashire  coal  shipped  on  the  Liverpool  side. 
The  conclusion,  therefore,  that  I  would  draw  is  that 
the  shipment  of  coal  by  tip  breaks  the  coal  very  much 
and  increases  the  danger. 

77.  {Mr.  Vivian.)  As  to  the  Birkenhead  shipments 
can  you  tell  us  what  description  of  coal  it  was,  whether 
it  was  bituminous  coal  or  not  ? — The  fires  have  oc- 
curred in  North  Wales  steam  coal  in  each  case.  There 
were  only  three  cases  ;  the  first  was  a  North  Wales 
steam  coal,  the  particular  colliery  not  named  ;  then 
there  was  main  coal  from  the  Tryddyn  Colliery,  Coed- 
Tallon,  and  a  mixed  cargo'of  iWestminster,  Brymbo, 
and  Oak  pits  ;  that  was  in  the  1874  period.  There 
were  no  cases  of  heating  in  cargoes  of  coal  shipped 
from  Liverpool  or  Birkenhead  in  the  1873  period. 

78.  Can  you  give  us  the  description  of  coal  shipped 
from  the  South  Wales  ports  ?— There  were  ten  cases 
of  heating  in  the  1874  period,  one  in  each  of  the  fol- 
lowing: Powel  Duffryn  steam  coal,  Insoles'  No.  3 
Rhondda,  Insoles'  Merthyr  steam  coal,  Hood's  Merthyr 
steam  coal,  and  six  in  No.  3  Rhondda  coal,  which  I 
believe  is  a  smelting  coal. 

79.  Were  those  to  the  West  Coast  of  America  .•* — 
These  shipments  from  the  South  Wales  ports  were  not 
entirely  to  the  West  Coast ;  there  were  three  to  the 
East,  one  to  Shanghai,  and  two  to  Singapore.  In  the 
1873  period  there  were  seven  cases  of  heating  from 
the  South  Wales  ports  as  follows  :  two  in  Rhondda 
bituminous  coal,  one  in  steam  coal  (colliery  not  named), 
two  in  Broad  Oak  bituminous  coal,  one  in  Through- 
rind-through  bituminous  coal,  and  one  in  Aber  smelting 
coal. 

80.  Where  was  that  shipped  ? — ^At  Porthcawl. 

81.  Where  was  the  Through-and-through  coal 
shipped  ? — From  Newport. 

82.  Does  that  exhaust  the  whole  of  the  South  Wales 
coal  ? — Yes,  I  have  given  you  the  whole  of  the 
names. 

83.  Can  you  give  us  the  same  particulars  with 
regard  to  the  ^otch  ports  ? — Beginning  with  the 
1 873  period  when  three  cases  of  casualities  occurred, 
the  descriptions  of  coal  were  as  follows  :  Wishaw  Ell 


coal  supposed  to  be  from  the  Larichall  district,  Town- 
hill  steam'coal  fi-om  Fife,  and  Ell  coal  frcxn  the  Wishaw 
district.  In  1874  there  were  nine  cases,  viz.  :  Steam 
coal,  Ell  coal,  splint  coal,  collieries  not  known, 
Russell's  main  coaL  Then  there  was  a  cargo  con- 
taining four  different  kinds  of  coal,  all  splint  coal  from 
these  collieries,  Woodside  field.  Hell  field,  Lougler 
field,  and  Skellyton  field.  Then  Watson's  Hartley, 
AuldtonEll  coal,  Auldton  steam  coal,  and  Splint  steam 
coal,  colliery  not  known. 

84.  Those  were  shipped  from  what  port? — Some 
from  the  Clyde  and  some  from  Dundee ;  the  Auldton 
Ell  coal  and  the  Auldton  steam  coal  were  shipped 
from  Dundee,  and  one  splint  steam  coal  from  Leith, 
all  the  other  coals  being  shipped  from  the  Clyde.  That 
was  in  1874,  and  in  1873  the  two  shipments  of  Wishaw 
Ell  coal  and  the  Townhill  steam  coal  were  shipped 
firom  Dundee. 

85.  Can  you  give  us  the  same  particulars  with  re- 
gard to  ports  on  the  east  coast  of  England  ? — In  1873 
out  of  13  cases,  there  was  a  shipment  of  each  of  the  fol- 
lowing :  Harton  Wallsend  house  coal,  Davison's  West 
Hartley  steam  coal,  Howard's  West  Hartley  steam  coal, 
Cowpen  Hartley  steam  coal,  Featherstone's  main  second- 
class  large  steam  coal,  West  Yorkshire,  Featherstone's 
West  Riding  steam  coal,  Yorkshire  Hartley  steam 
coal,  and  three  shipments  of  which  I  do  not  know  the 
particulars.  Then  shipped  from  London  there  was 
Newcastle  West  Hartley  coal  in  two  cases.  In  the 
year  1874  there  were  fifteen  cases,  viz. :  Of  Cowpen 
Hartley,  three,  of 'Howard's  West  Hartley,  one  cai^go 
of  a  mixture  of  both  of  these,  one  of  Bower's  West 
Hartley,  one  of  Carr's  Hartley,  one  of  Ravensworth 
West  Hartley,  another  of  coal  described  as  West 
Hartley  main  steam,  one  of  coal  Bedside  W^est  Hart- 
ley, one  of;  Davison's  West  Hartley  steam  coal,  and 
one  of  Hastings  Hartley  coal ;  one  cargo  I  have  been 
unable  to  trace,  and  this  makes  the  whole  for  1874. 

86.  {Mr.  Cory.)  You  have  given  the  number  of 
casualties  and  the  different  kinds  of  coal,  can  you  give 
also  the  number  of  shipments  of  different  kinds  of 
coal  ? — No.  I  have  only  had  the  number  of  shipments 
in  1873  and  1874  from  two  collieries  sent  to  me. 

87.  The  number  of  casualties  does  not  very  clearly 
show  the  comparative  liability  of  coal  to  spontaneous 
combustion  ? — ^No,  unless  you  know  the  number  of 
shipments  of  a  particular  kind  of  coal  yon  can  scarcely 
form  an  idea  whether  it  was  a  dangerous  coal,  it 
might  be  that  that  coal  was  more  generally  shipped. 

88.  {Mr.  Fentnck.)  Do  I  rightly  understand  you  to 
say  that  more  accidents  occurred  in  iron  vessels  laden 
with  coals  than  in  wooden  vessels  ? — In  the  second 
period  there  was  a  greater  proportion  of  iron  vessels  in 
the  casualties,  but  it  is  difficult  to  say  whether  it 
was  on  account  of  there  being  more  iron  vessels,  there 
was  a  greater  proportion  of  casualties  in  the  second 
period.  It  is  noteworthy  that  out  of  the  casualties 
in  1874  a  large  proportion  occurred  in  new  ships. 

89.  Do  you  give  any  particulars  as  reganls  coal 
shipped  in  wooden  vessels  as  compared  with  coal 
shipped  in  iron  vessels  ? — Only  with  respect  to  those 
vessels  to  which  casualty  has  occurred.  In  a  tabular 
form  I  have  the  particulars  of  each  vessel  us  well 
as  the  kind  of  coal,  on  one  page  the  particnlai-s  of 
each  vessel  and  her  cargo,  giving  the  names  of  the 
vessels,  the  nationality,  the  year  when  built,  the  class, 
whether  iron  or  wood,  net  registered  tonnage,  depth  of 
hold,  number  of  decks  and  if  laid,  tons  of  coal,  descrip- 
tion of  coal,  name  of  fitters  or  shippers,  and  kind  of 
ventilation.  Then  on  the  other  side  are  particulars  of 
the  voyage  and  the  casualties,  giving  the  date  of  sailing, 
the  destination,  date  of  the  casualty,  or  when  signi  of 
he  ating  were  first  discovered,  the  number  of  days  the 
vessels  were  out,  whei-e  the  casualty  occurred,  the 
nature  of  the  casualty,  and  some  few  remarks. 

90.  {Mr.  Teely.)  Have  you  any  accumte  inform.^tion 
with  regard  to  the  mode  of  ventilation  adopted  in  the 
cases  of  those  vessels  in  which  casualties  occurred  ? — 
Yes,  for  a  number  of  cases. 

91.  Have  you  had  any  sketches  made  of  the  venti- 
lation adopted  ? — In  some  cases  I  ^have  had  skef^ches 
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made,  and  I  should  be  pleased  to  put  them  in.  It  is  a 
very  difficult  matter  to  say  whether  a  vessel  is  suf- 
ficiently ventilated  or  not.  She  may  have  left  the 
United  Kingdom  with  good  arrangements  for  venti- 
lation, or  been  prepared  for  a  certain  amount  of 
ventilation,  and  that  ventilation  may  have  been 
crushed  in  by  carelessness  in  loading.  The  under- 
writers surveyors  at  Liverpool  have  recommended  a 
certain  system  of  ventilation,  and  they  would  be  able 
to  give  the  Commission  very  detailed  information  as  to 
the  mode  they  recommend.  These  surveyors  go 
round  the  docks  and  give  information  amongst  other 
things  to  the  underwriters  respecting  the  mode  of 
ventilation  adopted. 

92.  {Mr,  Young,)  You  said  if  I  remember  rightly 
that  of  the  whole  number  of  sailings  in  the  two  years 
one  third  of  the  vessels  were  of  iron  and  two-thirds 
of  wood  ? — I  spoke  merely  of  sailings  from  Liverpool 
for  the  second  period  when  I  said  that  the  number  of 
ircm  vessels  which  sailed  was  a  third  of  the  number  of 
wooden. 

93.  You  did  not  tell  us  how  many  iron  vessels  were 
burnt  or  encountered  disaster  ? — Eight  on  the  first 
period  and  sixteen  in  the  second.  Four  out  of  the 
sixteen  Liverpool  casualties  were  in  iron  vessels. 

94.  You  said  that  the  sailings  in  June,  July,  and 
August  were  the  most  dangerous  ? — We  have  had  the 
greatest  number  of  casualties  in  the  sailings  for  those 
months. 

95.  You  have  not  gone  into  a  comparison  of  the 
number  of  sailings  in  those  months  with  the  number  of 
casualties  ? — ^Yes,  I  have  the  date  but  have  not  given 
the  percentages. 

96.  You  have  taken  into  account  that  there  are  a 
greater  number  of  vessels  actually  sailing  in  those 
months  as  well  as  a  greater  number  of  casualties  ? — 
I  have  a  table  showing  for  each  month  of  the  two 
periods  the  number  of  sailings,  and  the  number  of 
casualties  which  have  been  Veported  out  of  those 
sailings. 

97.  Fi-om  that  you  would  come  to  the  conclusion 
that  June,  July,  and  August  are  the  most  dangerous 
months  ? — Yes,  the  greatest  per  centage  of  casualties 
have  occurred  in  the  sailings  for  those  months. 

98.  I  understand  that  that  conclusion  arises  from  a 
comparison  of  the  "w  hole  number  of  vessels  that  have 
sailed,  with  the  whole  number  of  casualties  ? — ^Yes, 
after  that  I  have  been  able  to  asceitain. 

99.  {Chairman,)  Crossing  the  Equator  ? — ^Yes. 

100.  {Mr,  Yanng,)  Throughout  your  statistics,  do 
I  understand  that  you  have  as  far  as  possible  got  the 
particulars  of  every  vessel  that  has  sailed  as  well  as 
of  every  vessel  that  has  had  a  casualty  ? — Yes,  as  far 
as  possible  ;  the  per-centage  of  casualties  on  sailings 
of  course  is  the  information  that  is  desired.  The 
sailings  from  most  of  the  coal  ports  have  been 
obtained  from  Brown's  monthly  export  lists.  In  these 
lists,  when  more  than  one  vessel  has  sailed  during 
the  month  fi-om-  either  port  for  the  same  voyage, 
only  the  aggregate  of  their  cargoes  is  given  and 
not  the  number  of  tons  of  cargo  belonging  to  each 
vessel.  In  the  tables,  each  vessel  is  included  if  the 
aggregate  tonnage  of  the  cargo  gives  an  average  of 
more  than  500  tons,  and  unless  the  average  amounts 
to  500  tons  the  vessels  are  excluded.  The  tables  are 
thus  subject  to  any  slight  error  which  this  may 
occasion. 

101.  {Mr,  Abel,)  Do  your  statistics  include  as 
casualties  only  those  cases  in  which  important 
damages  have  been  recorded  ? — Any  case  of  heating 
that  I  have  heard  of  I  have  included  as  a  casualty. 

102.  Any  case  of  heating  that  has  come  to  your 
notice  as  having  given  rise  to  damage  ? — There  has 
been  scarcely  any  case  of  heating  that  I  have  had  an 
opportunity   of  examining,  but  that  there  has  been 

•  some  damage  more  or  less ;    in  fact  some  pecuniary 
less 

103.  May  we  look  upon  these  cases  of  heating, 
which  are  classed  as  casualties,  as  ffiving  something 
like  a  complete  return  of  the  cases  of  heating  and  fire 

.  that  have  occurred  ? — ^As  far  as  I  have  been  able  to 
ascertain,  I  think  all  the  published  cases,  and,  I  do 


not  know  what  proportion,  but  I  should  expect  a  large  jn,.. 

proportion,  of  those  cases  that  have  not  been  published,    i?  C.  RunddL 

perhaps  more  particularly  as  far  as  Liverpool  is  con-  

cerned.  June  1875. 

104.  {Chairman,)  Would  the  cases  which  you  have  " 
included  in  your  figures  be  those  in  which  a  claim  has 

been  made  upon  the  underwriters  ? — ^No,  I  have  not 
been  governed  by  that ;  some  are  cases  in  which  a 
great  amount  of  heating  in  the  coal  has  been 
observed,  and  where  I  am  unaware  of  any  claim 
having  been  made. 

105.  {Mr,  Abel,)  You  have  included  casualties 
where  there  was  heating  and  fire  and  you  have  in- 
cluded also  cases  of  heating  without  fire  which  have 
given  rise  to  damage? — Yes,  cases  where  jettison  has 
resulted,  where  a  man  has  been  so  alarmed  about  the 
heating  that  he  has  jettisoned  the  cargo.  I  have  the 
details  of  each  case  of  damage,  and  extracts  from  the 
masters'  protests  in  a  great  number  of  cases  giving 
particulars  as  to  what  efforts  were  used  by  the  captain 
'to  extinguish  the  fire  or  to  prevent  the  heating  of 

the  coal,  showing  that  some  captains  showed  great 
promptness  and  energy  in  preventing  the  extension  of 
the  evil. 

106.  I  suppose  you  have  not  any  data  in  your 
statistics  which  give  the  relation  between  the  cases  of 
casualties  and  the  price  of  coal  at  the  time  of  ship' 
ment  ? — ^No  ;  where  there  is  a  readier  market  for  coal 
you  find  that  there  is  then  an  incentive  to  send  coal  for 
shipment  that  would  not  otherwise  be  sent.  I  have 
here  some  remarks  from  our  agent  at  Marseilles  that 
rather  bears  upon  that  point.  In  the  latter  part  of 
the  year  1874  there  were  a  great  number  of  casualties 
in  the  shipment  of  lignite  from  Marseilles  for  the 
Mediterranean  ports  and  the  agent's  remarks  in  con- 
nexion with  this  was,  "That  increased  demand  has 
"  has  induced  sellers  to  ship  coals  immediately  after 
"  their  arrival  from  the  mines,  that  is,  with  a  certain 
"  amount  of  dampness,"  showing  that  if  they  had  not 
had  this  increased  demand  the  coal  would  have  pro- 
bably been  left  at  the  coal  pits  some  time  before  ship- 
ment. Inquiry  was  made  of  our  agent  with  a  view  to 
discover  if  there  were  any  transhipments  of  English 
coal  from  Marseilles,  whether  these  fires  had  been  in 
English  coal.  As  far  as  he  could  ascertain  they  have 
been  entirely  confined  to  coal  from  the  south  of 
France. 

107.  I  gather  that  you  establish  a  decided  relation 
between  the  breaking  up  of  the  coal  and  the  frequency 
of  the  casualties  in  the  coal  shipped  ? — The  breakage 
increases  greatly  the  surface ;  for  instance,  if  coal  is 
tipped  and  much  broken,  the  surface  is  greatly  in- 
creased and  there  is  a  greater  amount  of  decomposition 
going^on  in  a  limited  space. 

108.  As  a  fact  your  statistics  show  that  where  the 
coal  was  either  shipped  by  tipping  or  was  "  through 
and  through"  coal,  coal  containing  a  considerable 
proportion  of  slack,  the  number  of  cases  of  heating 
was  increased  ? — I  think  that  would  be  the  deduction 
to  be  drawn  from  the  statistics  I  have  here,  that  the 
smaller  the  coal  the  more  frequent  the  casualties. 

109.  {Mr.  Ferguson,)  As  regards  the  1,240  sailings 
in  1874  and  the  1,133  sailings  in  1873,  have  you  taken 
any  notice  of  other  casualties  that  happened  to  those 
ships  other  than  spontaneous  combustion  of  coal  ? — 
No,  but  there  have  been  cases  of  stranding. 

110.  You  do  not  take  those  casualties  into  account 
in  your  statistics  ? — No,  I  have  only  taken  missing 
vessels  ;  1  have,  however,  noted  that  in  coal  laden 
vessels  on  these  voyages  casualties,  otherwise  than  from 
heating,  are  rare. 

111.  Of  several  vessels  missing  during  that  time  it 
might  be  fair  to  conclude  that  some  of  those  vessels 
might  be  lost  from  other  causes  than  spontaneous 
combustion  of  coal? — Yes,  in  the  cases  I  have 
here  of  missing  ships  I  have  endeavoured  to  fonn 
some  conclusion  as  to  whether  they  were  lost  by  perils 
of  the  sea  apart  from  fii-e,  or  from  fire. 

112.  {Mr,  Duncan,)  Have  you  taken  any  notice 
whether  the  coals  were  single  or  double  screened  ? — 
When  I  have  had  any  information  given  me  as  to  that 
point,  I  have  taken  note  of  it,  but  I  have  not  o&ked 
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Mr.  for  it  specially ;  if  I  have  had  it,  it  has  been  given  me 

R,  C.  RuudeU,  gratuitously  without  its  being  asked  for. 

1 1 3.  There  is  nothing  in  your  statistics  which  would 

1  June  1875.  g^^^^  whether  or  not  coals  double-screened  would 
be  less  likely  to  take  fire  than  coals  single-screened  ? 
—No. 

114.  You  would  consider  that  when  coals  were 
carried  by  the  crane  over  the  hatchway  and  allowed 
to  drop  into  the  hold  a  greater  quantity  of  small  coal 
would  be  put  on  board  than  if  the  coal  were  put  on 
board  by  barrows  ? — Yes,  the  coal  would  be  liable  to 
break  more.  Some  coals  are  very  friable.  In 
"  Stevens  on  Stowage "  it  is  stated  that  in  South 
Wales  it  is  the  practice  to  dig  out  a  quantity  of  small 
coal  from  the  hatch  after  the  vessel  has  completed  her 
loading,  and  to  replace  it  by  larger  coal,  showing  that 
there  is  a  feeling  that  danger  may  arise  from  too  large 
a  surface  of  small  coal. 

115.  If  they  handle  coals  as  I  have  seen  them 
handle  them  in  Liverpool  in  the  case  of  the  Peninsular 
and  Oriental  ships,  where  the  coals  are  put  into  barrows,, 
which  barrows  are  lowered  into  the  hold  and  there 
emptied,  the  coal  is  prevented  from  becoming  broken  ? 

^This  Company  is  very  particular  I  believe  about  the 

shipping  of  its  coal,  and  a  special  agent  is  appointed 
to  inspect  the  shipping  of  the  coal,  not  so  much  with 
a  view  to  prevent  fire  as  to  prevent  the  coal  becoming 
broken. 

116.  Have  you  been  able  to  make  any  distinction 
between  ships  loaded  in  that  way  and  ships  loaded  in 
the  ordinary  way  by  dropping  the  coals  in  from  the 
tip  ? — ^Yes,  and  I  have  a  return  given  me  by  Mr, 
Hughes  of  Liverpool,'  showing  the  number  of  vessels 
in  which  he  has  shipped  North  Wales  coal  by  hand, 
showing  that  they  have  all  arrived  safely. 

117.  Your  papers  when  put  before  the  Commission 
would  give  information  that  would  indicate  that  where 
coal  is  shippe<l  in  this  way  by  barrow,  the  coal  is  not 
broken  so  much,  the  effect  of  that  being  to  lessen  the 
danger  ? — Yes. 

118.  I  suppose  you  are  aware  that  there  is  a  con- 
siderable difference  between  the  construction  of  the 
new  ships  and  those  constructed  formerly,  that 
difference  having  a  tendency  to  affect  their  ventilation, 
that  is  to  say,  that  the  stringer  plates  are  brought  home 
to  the  shell  of  the  ship  in  place  of  being  attached  to 
the  frames  as  before.  Whereas  formerly  there  used  to 
be  an  opening,  now  the  stringer  plate  is  secured  by 
the  angle  iron  to  the  shell  of  the  ship  and  therefore 
to  that  extent  the  amount  of  space  for  ventilation  is 
diminished  ? — The  two  periods  that  I  have^  selected 
being  only  1873  and  1874,  I  do  not  know  that  there 
would  be  that  difference,  between  1873. and  1874  in 
the  style  of  building  vessels. 

119.  You  stated  that  there  were  a  great  number  of 
new  ships  in  1874  ;  tne  mode  of  construction  to  which 
I  have  referred  of  bringing  home  the  stringer  plates 
to  the  shell  of  the  ship  is  a  mode  of  constiiiction  that 
has  been  introduced  within  the  last  few  years? — 
Anything  that  would  tend  to  shut  up  the  coal  would 
naturally  conduce  to  the  danger  of  combustion. 

120.  That  is  one  of  the  things  that  might  have 
some  effect  in  causing  coal  carried  in  new  iron  vessels 
to  burn  more  readily  than  in  the  case  of  old  vessels  ? 
—Probably.  There  is  another  point  with  regard  to 
new  vessels.  It  has  been  stated  to  me  that  when  a 
shipowner  has  a  new  ship  and  he  wants  to  load  her 
with  coal  he  asks  the  builder  on  what  day  she  will  be 
ready — the  builder  is  always  ready  to  name  a  day, 
and  replies,  "  You  may  depend  on  having  the  vessel 
ready  by  such  a  day  ;"  the  owner  says,  "  Well  if  so  I 
will  order  the  coals  round."  The  shipbuilder  declares 
that  the  vessel  will  be  quite  ready  by  that  time  and  the 
owner  orders  the  coals.  Instead  of  being  ready  by 
that  time  the  vessel  may  be  days  and  weeks  before  she 
is  quite  ready,  and  the  coal  is  all  the  while  lying  in  the 
trucks  exposed  to  bad  weather,  and  I  heard  of  one 
case  in  which  coal  brought  down  in  that  way  and 
kept  waiting  for  the  vessel  was  exposed  to  bad 
weather  so  that  the  small  coal  became  quite  ^  pasty ;" 
that  was  the  term  used. 


121.  {Mr.  Vivian.)  Did  that  coal  fire?— It  went 
merely  from  one  of  the  east  coast  ports  to  London. 
I  made  inquiry  about  it,  but  could  not  find  tliat  it 
heated  ;  it  was  a  short  voyage.* 

122.  {Mr.  Duncan.)  You  have  stated  that  the  coals 
appear  to  fire  most  readilv  that  are  shipped  in  the 
driest  months  of  the  year  r — Dampness  being  one  of 
the  elements  in  spontaneous  combustion  I  made 
inquiries  to  see  how  far  the  period  in  1874  may  have 
been  damper  than  the  period  in  1873,  and  I  found 
this  to  be  the  result.  Taking  in  each  year  July, 
August,  and  September,  when  most  of  the  coal  cargoes 
affected  by  fire  were  shipped,  there  appears  to  have 
been  no  appreciable  difference  in  the  amount  of  rain- 
fall in  North  and  South  Wales  during  these  two 
periods,  while  in  Lancashire,  and  Yorkshire,  Northum- 
berland, and  Scotland  those  months  were  decidedly 
drier  in  1874  than  in  1873. 

123.  So  that  according  to  that  it  would  seem  that 
exposing  them  in  the  waggons  does  not  do  them  any 
hai*m  ? — Not  for  these  periods,  so  far  as  rainfall  is 
concerned,  but  the  coal  may  have  been  worked  damper 
in  1874  That  is  another  point;  the  surface  seams  in 
Lancashire  (in  this  I  am  only  speaking  from  hearsay) 
are  damper  than  the  deeper  seams,  but  I  have  not  heard 
that  they  were  more  worked  in  1874  than  in  1873. 
With  regard  to  the  coal  from  the  seams  in  Lancashire 
I  heard  that  some  old  seams  that  had  been  out  of  use 
for  some  time  were  reworked  in  1874. 

124.  And  those  workings  were  all  the  time  standing 
fuU  of  water  ? — I  have  no  information  upon  that 
point. 

125.  You  would  not  infer  that  there  would  be  more 
coals  brought  in  June,  July,  and  August  than  in  other 
months  of  the  year  ? — No,  not  as  a  rule.  In  1873 
more  vessels  sailed  in  the  previous  three  mouths. 

126.  {Chairman.)  ^lQ,y  the  Commission  take  it  as  the 
upshot  of  your  evidence  that  the  casualties  from  spon- 
taneous combustion  of  coal  afloat  are  on  the  increase  ? — 
There  is  a  great  increase  in  1874.  As  r^ards  a 
comparison  between  1873  and  1872, 1  could  not  giire 
the  result,  as  to  the  per-centage  of  casualties  on 
voyages,  but  only  approximately  from  a  table  I  have 
here  as  to  the  number  of  casualties ;  I  think  I  mentioned 
before  that  the  number  of  casualties  from  1868  up  to 
the  end  of  1873  were  Q^y  while  the  number  in  1874 
alone  there  were  64  cases,  showing  that  for  seven  years 
we  have  the  same  number  as  in  1874. 

127.  From  the  knowledge  which  you  have  derived 
from  your  connexion  with  the  Underwriters'  Associa- 
tion of  Liverpool,  would  you  say  generally  that 
casualties  were  on  the  increase  ? — No,  I  should  say  not ; 
there  have  been  scares ;  as  far  back  as  1867  there  was 
a  great  deal  of  talk  about  spontaneous  combustion  of 
coal,  and  underwriters  gave ;  some  particular  at- 
tention t^  it,  but  since  that  I  think  premiums,  so  far 
as  I  have  been  able  to  judge  (I  have  only  limited 
experience  in  that  matter),  have  not  increased  till  last 
year. 

128.  During  a  series  of  years,  up  till  last  year, 
premiums  were  pretty  steady  ? — As  far  as  I  know. 

129.  In  this  year  they  have  risen  ? — They  have 
risen  from  25  to  75  per  cent. 

1 30.  So  far  as  the  figures  you  have  produced  may 
be  relied  on,  they  have  risen  with  justice ;  they  are 
in  consonance  with  the  actual  results  ? — Yes,  but 
when  the  underwriters  hear  of  a  great  number  of  fires 
occurring  they  are  unable  to  tell,  without  going  into 
a  calculation  of  this  kind,  what  the  per-centage  would 
be  on  the  sailings,  so  as  to  estimate  the  risk,  and 
therefore  each  one  is  left  to  himself  to  form  an  idea 
what  would  be  a  safe  premium. 

131.  The  per-centage  on  the  sailings  of  1874  is  very 
much  higher  than  the  per-centage  on  the  sailings  of 
1873  ?— 100  per  cent 

132.  That  is  understood  and  acted  on  by  the  undoi^ 
writers  ? — Yes, 

133.  They  have  not  yet  got  before  them  those 
details  which  you  have  been  working  out,  still  the 
general  results  are  tolerably  well  known  ? — ^I  do  not 
know  what  effect  those  statistics  may  have  in  altering 


Digitized  by 


Lioogle 


MiNUTEg  OF  EYIDEKCB. 


149 


the  rates  of  premium.  I  do  not  know  that  tbey  will 
have  any  effect,  but  each  underwriter  has  been  forming 
hia  opinion  during  this  period,  and  I  understand  that 
generally  the  rates  have  somewhat  declined  of  late  ; 
they  consider  that  coals  are  safer  now  than  they  were 
in  1874. 

134.  Looking  at  the  fact  that  for  a  good  many 
years  before  1873,  so  far  as  you  can  judge,  there  was 
no  seriously  increased  per-centage  of  casualty,  and  that 
that  per-centage  seems  to  have  suddenly  increased  in 
1873  and  1874  and  is  now  going  down  again,  does 
not  it  look  as  if  the  proportion  of  casualties  had  a 
good  deal  to  do  with  the  increased  demand  and  to  the 
consequent  want  of  care  in  the  selection  of  coal  ? — 
Yes,  I  think  that  is  a  very  natural  deduction  to 
make. 

135.  So  far  as  you  can  judge,  the  casualties  are  not 
80  much  the  result  of  carelessness  on  board,  or  in  the 
appliances  of  the  ship,  as  of  want  care  in  the  selection 
of  the  coal  and  an  absence  of  proper  precautions  in 
the  shipment  of  the  coal  ?--^Tho  information  I  have 
obtained  appears  to  lead  step  by  step  to  the  conclusion 
that  the  increased  number  of  casualties  from  spon- . 
taneous  combustion  proceeds  from  the  condition  in 
which  the  coal  is  shipped,  and  the  coals  shipped  in  1874 
were  most  probably  not  so  free  from  pyrites  and 
small  coal  as  in  the  case  of  the  coals  shipped  in  the 
preceding  years. 

136.  The  very  large  increase  in  the  demand  for 
coal,  compared  with  the  supply  in'1874,  would  account 
for  coal  being  shipped  that  would  be  liable  to  take 
fire  ? — The  coal  agents  found  a  market  for  the  inferior 
coal,  they  were  able  to  sell  and  get  rid  of. 

137.  Have  you  considered  at  all  whether  there  is 
anjr  connection  between  the  increased  amount  of 
casualty,  and  the  increased  want  of  control  over  the 
men  who  are  concerned  ^in  handling  the  coal  ? — No,  I 
have  only  gone  into  the  labour  question  as  far  as 
this,  that  for  the  last  two  years  there  has  l)een  a 
great  increase  in  the  cost  of  labour,  and  conse- 
quently there  has  been  an  inducement  to  curtail, 
as  far  as  possible,  all  labour  beyond  that  required 
to  get  and  deliver  the  coal.  The  Coal  Mines 
Hegulation  Act  which  came  into  force  on  January  1st, 
1873,  has  also  made  one  source  of  cheap  labour  less 
available.  .  By  this  Act  children  are  not  allowed  to 
work  at  the  mine,  except  under  certain  restrictions, 
which  have  had  the  effect  of  gradually  removing  a 
great  many  of  those  who  were  formerly  employed  in 
cleaning  and  selecting  the  coal,  and  the  remainder  of 
the  children,  I  am  told,  have  thus  been  able  to  secure 
an  increase  in  their  wages  of  nearly  100  per  cent. 
And  then  with  regard  to  demand,  there  has  also  been 
a  great  demand  for  coal  and  a  ready  sale  has  been 
found  for  inferior  and  unclean  sorts  which  would  not 
formerly  have  been  marketable. 

138.  That  again  is  an  element  on  shore  and  not 
afloat  ?— Yes. 

139.  Have  you  considered  whether  this  also  may 
not  be  an  element,  the  diminished  control  over  the 
men  in  the  collieries,  the  men  sending  up  coal  which 
they  ought  not  to  send  up  and  ought  to  throw  aside  ? 
— I  have  been  told  this,  that  formerly  men  were  fined 
for  sending  up  bad  coal,  but  that  they  are  not  fined 
for  doing  so  now.  The  pitmen,  it  is  stated,  would 
have  been  fined  for  sending  up  so  much  bad  stuffs,  and 
the  stony  and  metallic  part  of  the  coal  which  did  come 
up  would  be  carefully  separated  at  the  pit's  mouth. 
Now,  the  coal  agent,  in  order  to  meet  the  demand, 
appears  to  accept  anything  passed  to  him. 

140.  So,  summing  it  up,  yc»u,  whose  special  function 
it  is  more  to  observe  what  happens  afloat  than  what 
happens  ashore,  and  who  would  be  the  first  to  mark  if 
there  was  anything  serious  going  wrong  afloat,  do  not 
attribute  either  to  the  construction  of  the  ships  or  to 
the  management  of  the  coal  ships,  or  to  the  selection 
of  the  coal  ships,  the  increased  proportion  of  casualties, 
but  you  rather  attribute  it  to  what  occurs  before  the 
coal  is  shipped  ? — ^Yes,  greatly.  There  may  be  some 
other  causes  that  help  to  make  the  increase  larger,  but 


I  think  the  great  cause  for  the  increase  arises  from  the 
condition  of  the  coal  before  it  goes  on  board. 

141.  A  question  was  put  to  you  as  to  the  con- 
struction of  coal  ships,  and  you  said  on  one  point  the 
more  modern  construction  may  lead  to  greater  danger 
than  before,  by  its  interference  with  the  ventilation  ? 
— I  was  not  aware  of  the  fact  of  my  own  knowledge, 
till  Mr.  Duncan  mentioned  it,  but  I  think  that 
would  bear  on  the  ventilation  of  the  cargo. 

142.  Do  you  think  that  the  class  of  ship  that 
is  being  employed  for  carrying  coal  on  these  voyages 

is  a  worse  class  or  a  better  class  than  it  used  to  be  ? 

I  have  not  very  great  experience  in  the  matter,  but  I 
should  iancy  that  other  fi*eights  being  lower  a  better 
class  of  vessel  is  employed  in  the  shipment  of  coal 
on  long  voyages  than  formerly. 

143.  The  popular  impression  is  that  any  ship  would 
do  for  coal,  but  so  far  as  those  voyages  you  have  been 
analysing  are  concerned  you  do  not  think  that 
impression  is  borne  out  by  the  facts  in  recent  years  ? 
— No,  the  casualties  have  been  in  high  class  ships.  I 
am  told  as  regards  a  number  of  American  vessels  that 
go  from  Liverpool  which  used  to  can-y  coal,  the 
owners  in  America  are  sending  them  now  with  salt 
in  preference  to  coal  on  account  of  the  increase  in  the 
premium. 

144.  With  regard  to  the  owners  of  the  ships  which 
are  used  in  the  coal  trade  for  those  longer  voyages, 
speaking  generally  you  see  no  foundation  for  any  im- 
putation that  they  are  less  careful  than  they  used  to 
be  in  the  selection  and  in  the  handling  of  thos<^  ships  ? 
— ^I  have  no  reason  at  all  to  suppose  so  from  what  I 
know. 

145.  You  attribute  the  increased  proportion  of 
casualties  to  what  occurs  on  shore  not  to  what  occurs 
afloat  ? — ^Yes. 

146.  You  have  analysed  the  voyajres  of  the  larger 
ships  on  the  longer  voyages  crossing  the  Equator,  have 
you  any  general  facts  as  to  shorter  voyages  ? — I  pre- 
pared some  preliminary  statistics  taking  in  North 
Atlantic  voyages  as  well  as  South  Atlantic  voyages, 
and  I  limited  it  at  first  to  all  vessels  taking  above  100 
tons  of  coal.  T  then  prepared  another  geries  of  sta- 
tistics giving  vessels  which  had  taken  250  tons  of  coal 
and  upwards. 

147.  Could  you  give  us  the  general  impression  in 
your  own  mind  of  the  result  ? — My  impression  from 
those  statistics  was  that  a  greater  number  of  casualties 
occurred  in  voy«^es  across  the  Equator,  and  for  that 
reason  in  subsequent  investigations  I  limited  myself  to 
those  longer  voyages. 

148.  Is  the  general  impression  on  your  mind  that 
casualties  are  on  the  increase  on  the  shorter  voyages  ? 
—I  am  not  able  without  reference  to  say,  but  my 
opinion  is  from  recollection  that  they  would  show 
about  the  same  great  increase  in  1874  over  1873. 

149.  You  think  that  the  longer  voyages  are  a  good 
specimen  of  the  whole  trade  ? — Yes. 

150.  What  would  you  call  the  average  voyage  of  a 
sailing  ship  to  New  York  for  instance  ?— About  30 
days. 

151.  And  to  the  West  Indies  ? — To  the  West  Indies, 
gay  St.  Thomas  you  might  put  on  h^e  or  six  days  ; 
where  they  are  going  south  they  get  finer  weather 
sometimes,  the  length  of  the  voyage  also  depends  on 
the  class  of  ship. 

152.  They  come  within  the  peiiod  in  which  a  con- 
siderable number  of  casualties  occur  accoixling  to  your 
statistics  ? — ^Yes. 

153.  So  far  as  you  have  carried  your  inquiry  you 
have  not  seen  any  reason  to  discriminate  between  the 
longer  voyages  and  the  shorter  voyages  ?— Time  is  an 
element,  but  I  think  the  same  thing  which  would 
operate  to  give  the  increase  on  the  longer  voyages 
would  operate  to  give  the  increase  on  the  shorter 
voyages,  that  is  the  condition  of  the  coal. 

1 54.  Have  the  premiums  risen  in  equal  proportion  ? 
— Yes,  irrespective  of  the  voyage,  that  is,  taking  it 
apart  from  its  character  as  a  marine  risk. 

155.  The  premiums  have  risen  in  the  same  pro- 
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portion  for  the  short  voyages  aB  for  the  long  voyages  ? 
—Yes. 

156.  As  to  the  mere  coasting  trade,  do  many 
casualties  from  fire,  as  far  as  you  know,  occur  in  the 
colliery  coasting  trade  ? — I  am  not  prepared  to  give  any 
information  upon  that. 

157.  i^Mr.  Vivian.)  You  were  asked  as  to  the 
shipping  of  coal  in  barrows,  is  not  it  a  much  longer 
process  to  ship  coal  in  barrows  than  in  the  ordinary 
way  by  tips  ? — It  takes  considerably  longer. 

i58.  Is  not  it  the  case  that  vessels  have  frequently 
only  a  certain  number  of  days  allowed  them  to  load  ? 
— ^Yes,  a  vessel  going  under  the  tips  at  Liverpool, 
that  is  to  say,  at  the  cranes,  can  load,  I  am  told, 
as  much  as  800  tons  a  day. 

159.  How  many  tons  a  day  do  you  think  a  vessel 
could  load  with  barrows? — A  vessel  of  1,200  tons 
would  take  I  believe  10  or  12  days. 

160.  What  number  of  days  is  a  vessel  usually 
allowed  for  loading  ? — ^I  have  no  information  upon 
that  point. 

161.  It  would  take,  perhaps,  very  nearly  five  or  six 
times  as  long  to  load  by  barrows? — I  should  think 
that  would  be  about  the  time. 

162.  She  would  be  occupying  dock  space  all  that 
time  and  incurring  other  expenses  ? — Yes.  With 
respect  to  shipments  in  South  Wales,  I  was  told  the 
other  day  by  a  shipper  who  had  had  some  experience  in 
shipping  coals  there,  that  the  shipments  were  some- 
times very  hurried,  and  occasionally  it  was  to  the 
advantage  of  the  coal  agent  that  the  shipments  should 
be  hurried.  For  a  consideration  a  coal  shipper  will 
undertake  to  load  night  and  day,  so  that  a  ship  may 
go  off  on  a  tide.^  I  was  told  that  it  would  be  from  50/. 
to  100/.  more  in  the  coal  shipper's  pocket  by  shipping 
the  coal  off  quickly,  and  I  think  Mr.  Duncan  knows  a 

The  witness 


ca.se  where  300/.  has  been  paid  to  hurry  the  vessel 
forward. 

163.  That  would  be  inconsistent  with  shipping  the 
coals  in  small  quantities  by  barrows,  would  it  not  ?«»— 
Yes,  it  would  have  to  be  done  by  tip. 

164.  Are  you  aware  that  there  are  some  drops  in 
South  Wales  in  which  boxes  are  used  ? — No,  I  have  no 
information  except  from  hearsay  with  regard  to  South 
Wales.  On  the  Liverpool  side  they  have  boxes 
lowered  into  the  hold  of  the  vessel. 

165.  Do  you  know  at  all  how  the  coal  has  turned 
out  which  has  been  shipped  by  boxes  ? — No,  the 
returns  I  have  been  favoured  with  only  give  the 
number  of  vessels  loaded  under  the  crane ;  the 
crane  may  lower  the  wagon,  which  is  then  tipped, 
and  the  coal  may  fall  down  the  whole  depth  of  the 
hold,  or  it  may  have  a  box  from  a  truck  slung  to 
it  and  this  box  can  go  into  the  vessel.  You  can  only 
say  that  it  has  been  loaded  from  the  crane,  or  loaded 
from  the  high  level,  as  it  is  termed. 

166.  Frequently  a  vessel  is  loaded  partly  in  one 
way  and  partly  in  another,  is  it  not  ? — I  do  not  know. 

167.  Is  it  not  the  case  that  sometimes  a  column  of 
coal  is  formed  in  the  hatch  by  boxes,  and  subsequently 
the  coal  is  tipped  from  the  wagons  upon  that  ? — ^Those 
that  are  careful  might  possibly  make  arrangements  of 
that  sort. 

168.  The  wagon  itself  is  lowered  just  over  the 
hatch  ? — Yes,  as  near  as  can  be. 

169.  It  is  quite  as  much  to  the  coal  owner's  interest 
to  preserve  the  coal  from  breakage  as  it  is  to  the  inte- 
rest of  the  person  who  purchases.  I  presume  the 
character  of  his  coal  depends  on  its  size  ? — Of  course 
those  coal  agents  who  have  a  name  to  keep  up  are 
desirous  that  their  shipments  should  turn  out 
satisfactorily. 

withdrew. 
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Captain  John 

170.  (Chairman,)  You  command  one  of  the  ships 
of  Mr.  Ferguson,  who  is  a  member  of  this  Commis- 
sion ?— Yes,  the  "  Brenhilda." 

171.  You  have  carried  several  cargoes  of  coal  ? — 
Yes,  two  as  master,  but  I  have  carried  several  half 
cargoes,  and  at  one  time  when  I  was  a  seaman  we  carried 
an  entire  cargo. 

172.  The  last  voyage  of  the  "Brenhilda"  was  your 
third  voyage,  was  it  not  ? — Yes,  the  second  as  master 
with  an  entire  coal  cargo. 

173.  On  the  previous  occasions  had  you  any  trouble 
with  your  coal  ? — None  whatever. 

174.  On  the  last  occasion  had  you  some  trouble? — 
Yes. 

175.  Will  you  explain  to  the  Commission  what 
happened  ? — I  found  the  coals  got  heated  very  much 
in  the  fore  hatchway.  The  ship  is  wonderfully  well 
ventilated  ;  it  has  all  the  new  improvements  in  venti- 
lation :  there  are  three  largo  ventilators,  one  in  each 
hatchway,  coming  from  the  keelson  right  up,  wooden 
ventilators  with  holes  pierced  right  through  at 
intervals. 

176.  Your  voyage  was  from  where  to  where? — 
Glasgow  to  Calcutta. 

177.  When  did  the  «  Brenhilda  "  sail  ?— She  sailed 
from  Glasgow  on  the  23rd  June  1 874. 

178.  Where  were  you  when  you  first  experienced 
that  heating  ? — ^Between  the  Tropics  and  the  Equator. 

179.  Between  the  northern  Tropic  and  the  Equator  ? 
—Yes. 

180.  When  you  were  between  the  northern  Tropic 
and  the  Equator  you  first  noticed  this  heating  ? — Yes. 

181.  About  how  long  had  you  been  out? — I  should 
say  it  was  40  days.     I  had  a  long  passage. 

182.  What  did  you  first  observe  ? — I  observed  a 
heating  in  the  coals,  and  a  strong  smell  of  gas  coming 
out. 

183.  In  what  part  of  the  ship  ? — The  forehatch, 

184.  What  did  you  do? — I  turned  the  coals  over. 
I  took  the  heated  coals  out,  and  endeavoured  as  well  as 
I  could  to  get  to  the  cool  coal.     I  took  20  tons  of  coals 


cool  and  put  them  in  the  fore 


ScuBR  examined. 

on  deck  to  let  them 
peak. 

185.  How  long  did  that  take  ? — ^I  daresay  three 
days. 

186.  After  that  had  you  any  further  trouble? — I 
looked  at  them  from  time  to  time  and  turned  them 
over. 

187.  Was  there  any  coal  between  decks  ? — Yes  ; 
there  was  coal  between  decks  as  well  as  in  the  hold, 
but  there  was  no  heating  between  decks.  It  was  all 
down  in  one  place  in  the  forehatch.  The  heating  was 
just  under  the  forehatch,  between  the  afterpart  of  the 
forehatch  and  the  foremast.  We  turned  the  coal  over 
till  we  got  to  the  cool  coal. 

188.  And  you  replaced  it  in  about  three  days? — 
Yes. 

189.  After  that  before  you  got  to  Calcutta  did  you 
notice  any  heating  again  ? — No. 

190.  Did  you  take  any  precautions  after  you  observed 
that  heating  ? — Yes,  we  went  and  turned  the  coal  over 
from  time  to  time. 

191.  Between  decks  the  coal  never  heated  ? — No. 

192.  What  arrangements  had  you  for  ventilation  ? — 
We  had  three  ventilators ;  we  had  one  ventilator  in 
the  forehatch,  and  one  in  each  of  the  other  hatches. 

193.  What  was  the  depth  of  the  ventilator  in  the 
forehatch  ? — It  went  right  to  the  keebon  ;  that  would 
be  about  22  feet. 

194.  What  did  it  ventilate  into  ? — Into  the  hatch. 

195.  When  the  hatch  was  down  what  did  it  venti- 
late into  ? — The  other  ventilators  would  then  carry  off 
any  foul  air. 

196.  Supposing  there  was  smoke  or  gas  escaping, 
how  would  it  get  from  the  ventilator  in  the  fore  hatch 
to  the  other  ventilators  ;  I  mean  when  the  hatches 
were  down  how  would  any  ventilation  take  place 
through  the  coal? — The  coal  was  3  feet  from  the 
'tween  decks.  The  ship  was  not  full  of  coals ;  she 
was  empty  from  the  fore  part  of  the  fore  hatch.  The 
coal  did  not  reach  within  3  feet  of  the  upper  deck. 

197.  At  all  times   and   in   all  kinds  of  weather. 
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whether  heating  was  going  on  in  the  coals  or  not, 
would  the  ventilators  reach  the  outer  air  ? — Yes ;  we 
always  kept  the  permanent  ventilators  open  in  any 
kind  of  weather. 

198.  (Mr,  Young,)  Had  they  the  cowls  on  ?— No  ; 
they  are  a  sort  of  skylight^  they  are  sloping.  The 
masts  are  ventilators  as  well,  they  are  iron  masts. 

199.  (^Chairman,)  You  reached  Calcutta  without 
further  accident  ? — Yes. 

201.  Had  you  any  trouhle  with  your  coal  there  ? — 
Yes. 

200.  Will  you  descrihe  what  happened  ? — We  dis- 
charged some  of  our  cargo  from  the  main  and  after 
hatches,  and  on  the  Saturday  we  found  a  dense  smoke 
coming  up.  That  was  as  soon  as  we  got  well  down 
in  the  main  hatch  and  the  after  hatch.  A  great 
draught  seemed  to  come  from  aft,  the  wind  being  from 
north-east,  causing  a  greater  draught,  and  the  coal 
seemed  to  ignite. 

202.  Will  you  describe  what  happened ;  what  were 
the  first  symptoms  of  anything  being  wrong  ? — After 
discharging  about  500  tons,  the  draught  got  into  the 
ship  and  we  noticed  a  strong  smell  of  gas,  we  could 
not  go  into  the  fore  hatch.  The  moment  I  found  it 
out  1  got  boats  alongside,  and  got  a  lot  of  coolies  to 
come  on  board,  and  I  put  canvas  on  the  coolies'  feet 
and  set  them  to  work  on  the  coals.  I  put  the  steam 
donkey  pump  and  the  force  pump  down  into  the  hold, 
keeping  them  constantly  at  work,  and  I  kept  the  hose 
down  the  ventilator.  I  found  that  there  was  still  a 
smoke,  and  that  what  I  was  doing  was  not  sufficient 
to  put  out  the  fire,  and  I  went  to  the  port  conservator 
and  got  him  to  let  me  have  the  steam  float  alongside, 
in  case  of  further  mishap,  on  account  of  being  among 
a  number  of  ships. 

203.  Was  much  water  sent  into  the  ship  ? — Four  feet 
of  water  in  about  half  an  hour. 

204.  Then  you  got  the  coal  out  ? — ^Yes. 

205.  In  what  state  did  it  come  out? — I  should 
think  5  tons  of  this  coal  was  taken  out  {praducmg  a 
specimen)  10  feet  below  'tween  decks  about  6  feet 
from  the  keel.  It  seemed  to  be  in  the  middle  of  the 
fore  hatch. 

206.  You  took  this  coal  in  at  Glasgow  ? — ^Yes. 

207.  How  would  you  describe  ^hat  coal  from  its 
look  ? — ^As  half  cinder,  resembling  coke. 

208.  Quite  light  ? — Yes  ;  there  were  3  or  4  tons  of 
that. 

209.  It  had  been  in  a  state  of  half  combustion  long 
enough  to  reduce  its  weight  to  very  little  more  than 
coke  ? — ^Yes. 

210.  Is  it  your  impression  that  from  the  time  when 
you  had  the  indications  of  fire,  near  the  Equator  till 
you  reached  Calcutta,  that  coal  had  been  burning  ? — 
I  fancy  so,  on  account  of  the  heat  being  still  in  the 
same  place;  it  was  only  5  feet  from  where  I  found  the 
previous  heat,  this  was  in  the  centre  of  the  fore  hatch, 
the  other  was  between  the  fore  hatch  and  the  foremast. 

211.  What  in  your  opininion  saved  you  from  worse 
disaster,  was  it  the  goodness  of  your  ventilators  ? — I 
cannot  fancy  that  because  on  previous  occasions  I  had 
no  trial  of  ventilators  at  all.  It  is  a  guess  of  mine, 
but  I  think  the  cause  of  the  casualty  must  have  been 
in  the  coals,  because  in  some  of  the  pieces  I  took  up 
there  was  a  stronger  heat  in  the  middle  of  the  pieces 
of  coal  when  I  broke  them  than  on  the  outside.  I  am 
speaking  of  pieces  of  70  lbs.  or  80  lbs. 

212.  Would  it  be  your  impression  that  it  was  the 
impossibility  of  any  air  getting  to  the  coal  that  saved 
you  from  the  like  casualty  on  former  occasions  ? — I 
would  not  like  to  say. 

213.  To  go  back  to  the  coal  itself,  you  say  you  sailed 
from  Gla^ow,  do  you  know  where  the  coal  came 
from  ? — It  was  called  Watson's  coal  in  the  bill  of 
lading,  that  is  all  I  know  about  it ;  I  could  not  say 
from  what  colliery  it  came. 

214.  Do  you  know  anything  about  the  time  it  was 
in  reaching  you  from  the  colliery  ? — It  was  a  very 
short  time. 

215.  Was  it  run  down  to  the  ship  by  rail  ? — ^Yes, 
the  coals  were  taken  in  in  four  days. 


216.  They  were  put  in  at  once  ? — Yes. 

217.  The  coal  was  not  standing  a  long  time  before 
you  took  it  ? — No. 

218.  The  trucks  were  run  straight  to  the  ship  ? — 
Yes. 

219.  Was  there  a  large  proportion  of  small  coal  ? — 
No,  it  was  principally  large. 

220.  Was  it  well  picked  as  usual  ? — Yes. 

221.  It  was  not  worse  coal  than  you  had  had  on 
former  voyages  ? — ^No ;  on  the  former  voyages  I  took 
600  tons  of  small  coal  with  large  coal  for  Bombay. 

222.  What  you  were  taking  this  time  professed  to 
be  large  coal  ? — ^Yes. 

223.  You  knew  nothing  about  it  except  that  it 
went  on  board  very  quickly  after  it  came  from  the 
pits  ? — ^Yes. 

224.  How  was  it  put  into  the  vessel  ? — ^By  a  steam 
crane  which  lifts  the  trucks  up  and  tips  them  into  the 
ship,  we  would  not  let  them  drop  the  coal  far  down. 

225.  It  was  carried  by  a  crane  and  tipped.  How 
high  would  the  trucks  be  when  they  were  tipped  ? — I 
should  think  4  feet  from  the  deck. 

226.  Did  it  seem  to  break  very  much  in  falling  ? — 
No,  very  little. 

227.  Did  you  notice  whether  it  was  damp  at  all  ? — 
It  was  perfectly  dry  when  it  came  in;  it  was  beautiful 
weather  at  tlie  time,  there  was  not  a  shower  of  rain. 

228.  It  was  at  midsummer  ? — Yes. 

229.  Had  you  very  dry  weather  going  out  ? — I 
always  tried  to  keep  the  coals  dry,  I  would  not  let  any 
wet  get  to  them. 

230.  Had  you  any  bad  weather  ? — ^No,  it  was 
middling  good. 

231.  Was  it  very  dose  between  the  tropics? — It 
was  very  warm. 

232.  Was  the  air  very  highly  charged  with  mois- 
ture ? — ^Yes. 

233.  Were  you  hanging  about  in  the  tropics  a  long 
time  ? — ^Yes,  I  should  think  it  was  three  weeks  before 
we  got  the  south-easterly  trade.  It  was  indifferent 
weather,  the  winds  were  contrary. 

234.  {Mr,  Vivian,)  Is  the  *'  Brenhilda "  a  sailing 
ship  ? — ^Yes. 

235.  {Mr,  Duncan,)  Do  you  know  whether  or  not 
the  coals  which  took  fire  in  the  forehatch  were  the 
same  description  of  coals  as  those  in  the  other  part  of 
the  vessel  ? — They  were  the  same,  I  believe. 

236.  Do  you  know  of  any  reason  why  the  coals  in 
the  forehatch  should  take  &Ki  anj  more  than  the  coals 
in  the  after-hatch  ? — ^No,  I  do  not  know  why  they 
should  ;  the  coals  which  took  fire  seemed  to  be  more 
charged  with  gas,  they  seemed  to  be  a  slatier  coal, 
when  you  broke  a  piece  it  broke  clean  like  a  slate. 

237.  Did  they  look  like  the  coals  from  which  they  get 
oil  ? — They  had  not  any  of  that  appearance.  They 
seemed  a  slatier  kind  of  coal. 

238.  You  do  not  think  that  any  water  went  down 
the  fore-hatch  by  accident  or  otherwise  ? — No,  I  took 
great  care  of  that.  I  always  endeavoured  to  keep  the 
coals  quite  dry. 

239.  At  the  time  that  you  put  out  the  fire  in  the 
fore-hatch  when  you  were  at  Calcutta,  by  the  means 
which  you  adopted,  did  you  find  the  other  coals  quite 
cool  in  the  lower  hold  ? — Yes,  all  except  in  that  one  spot. 
They  were  a  little  warmer  under  the  after-'tween-decks, 
but  I  attribute  that  to  the  want  of  circulation  of  the 
air  on  account  of  the  weather.  It  was  raining  heavily 
at  the  time  I  was  in  Calcutta,  that  is  to  say,  on  the 
Saturday  and  Sunday. 

240.  {Mr,  Ferguson,)  Were  there  any  other  vessels 
loading  coal  at  the  time  you  were  loading  ? — Yes,  the 
"  County  of  Perth  "  was  loading. 

241.  Wbs  the  *'  Blair  Athol "  loading  ?— No. 

242.  Was  she  after  you  ?— Yes,  the  **  County  of 
Perth"  took  all  her  coal  over  at  Stob  Cross  by 
barrow. 

243.  Was  that  the  same  coal  ? — Yes,  I  believe  so. 

244.  She  loaded  by  barrow  while  you  loaded  by 
tip  ?— Yes. 

245.  Are  you  aware  that  the  *'  County  of  Perth  '* 
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was  burnt  ?— -Yes,  she  took  fire  near  Calcutta  about 
100  miles  from  Sand  Head. 

246.  The  "Blair  Athol"  took  fire  at  Bombay?— 
Yes. 

247.  She  was  loaded  just  after  you  ? — Yes. 

248.  With  what  kind  of  coal  ? — I  fancy  Watson's 
Hartley. 

249.  During  the  time  you  were  loading  was  there 
any  rain  at  all  ? — No. 

250.  (Mr.  Abel.)  When  you  first  found  that  this 
heating  had  taken  place  in  the  coal  you  went  down  as 
far  as  the  heated  {)ortion  went  ? — ^Yes. 

251.  Did  you  take  out  all  the  heated  coals  ? — Yes, 
and  turned  them  over. 

252.  You  went  down  to  the  perfectly  cool  coal  ? — 
Yes. 

253.  Till  you  could  feel  no  sign  of  heat  whatever  ? 
—Yes. 

254.  On  both  sides  ? — Yes. 

255.  When  the  coal  had  got  cool  again  did  you  put 
it  back  in  the  same  place  ? — We  lifted  15  or  20  tons 
and  filled  the  coal  hole  up  with  tnem.  I  thought  that 
was  the  best  thing  to  do.  We  kept  it  for  the  ship's 
use.  There  was  20  tons  on  the  bill  of  lading  for  the 
ship's  use,  so  I  did  not  put  it  back  as  I  thought  it 
would  be  a  good  opportunity  to  use  it. 

25G.  Was  other  coal  shifted  into  the  place  from 
which  you  had  taken  out  that  coal? — It  was  just 
trimmed,  and  we  left  a  vacant  space  in  case  of  any 
more  turning  up, 

257.  I  understand  you  to  say  that  on  the  second 
occasion  when  the  fire  was  discovered  it  was  about  the 
same  place  in  the  ship  ? — A  little  before  the  same 
place,  about  5  feet  before. 

25ft.  But  at  the  time  when  you  first  observed  this 
heating  you  examined  the  coal  generally  ? — Yes,  from 
time  to  time. 

259.  And  you  did  not  discover  any  other  sign  of 
heating  ? — No. 

260.  Did  you  shift  the  coal  at  all  after  that  from 
time  to  time  during  the  voyage  ?— No. 

261.  You  did  not  assist  the  ventilation  in  anyway? 
— No.  I  did  not  think  the  ship  required  it,  because 
«he  was  so  well  ventilated  all  round.  The  air  could 
get  all  round  the  lower  hold,  and  also  'tween  decks. 

262.  I  thought  you  said  that  it  was  only  in  unload- 
ing the  coal  after  you  had  got  down  to  a  certain  point 
when  the  air  began  to  get  to  the  coal  that  you  noticed 
the  fire  ? — ^Yes,  that  was  in  Calcutta. 

263.  Had  anything  been  done  between  the  two 
periods  to  stop  the  ventilation  ? — On  the  second  occa- 
sion there  was  a  wind  from  the  north-east,  which 
caused  a  great  current  of  air  to  go  through. 

264.  That  would  look  as  if  there  was  very  little 
ventilation  through  the  coal  ? — As  regards  the  body 
of  coal  I  could  not  say.  In  the  lower  hold  she  was 
not  sufficiently  full  in  the  wings  or  in  the  'tween  deckg 
to  stop  ventilation. 

265.  So  that  the  air  circulated  round  the  coal,  but 
did  not  seem  to  penetrate  through  it  ? — Not  through 
the  body  of  the  coal. 

266.  What  time  elapsed  between  the  discovery  of 
the  heating,  and  when  you  afterwards  unloaded  ? — 
Eleven  weeks. 

267.  And  you  think  there  was  no  heating  or  fire  at 
the  time  you  replaced  the  coal,  when  you  filled  up  the 
space  after  the  heat  was  discovered  ? — E  did  not  fill  up 
the  space  ;  I  left  it  open. 

268.  Then  there  was  increased  ventilation  to  that 
extent  at  that  part  ? — ^Yes.  At  the  time  of  the  heat- 
ing of  the  coal  in  Calcutta  the  principal  rush  of  the 
smoke  and  the  gas  was  up  the  ventilator. 

269.  Have  you  any  reason  to  believe  that  one  pai't 
of  the  ship  was  better  ventilated  than  the  other  ? — 
None  whatever ;  it  was  ventilated  right  through. 

270.  Was  the  size  of  the  coal  much  the  same 
throughout  the  cargo  ? — The  same. 

271.  There  was  very  little  more  broken,  or  no  more 
broken,  in  this  particular  lot  than  the  other  ? — It  was 
&bout  the  same. 

272.  You  think  the  character  of  the  coal  was  some- 


what different  ?— I  think  so.  It  seemed  a  slatier  kind 
of  coal  in  the  fore-hatch  ;  it  might  have  only  been  a 
truck  or  two. 

273.  (Mr.  Young.)  You  say  the  ventilators  were 
wooden  ventilators  ? — Yes. 

274.  Was  there  any  sign  of  charring  upon  them 
when  you  got  them  out  of  the  ship  ?  —  None 
whatever. 

275.  When  the  fire  occurred  you  did  not  find  gas 
and  vapour  coming  from  the  ventilator  itself  ? — No. 

276.  The  smoke  came  from  the  body  of  the  coal  ? 

There  was  a  sort  of  steam  came  up  the  ventilator 
from  the  water  going  down. 

277.  I  mean  before  that.^^ — It  seemed  to  come 
right  up  the  fore  hatch. 

278.  There  was  no  draught  in  the  ventilator  ? — 
No. 

279.  (Mr.  Icefy.)  Is  this  (pointing  to  the  sketch)  a 
moveable  cowl  attached  to  this  ventilator  ? — Yes. 

230.  Did  you  trim  it  according  to  the  direction  of 
the  wind  ? — We  always  trimmed  it  off. 

281.  So  as  to  be  a  down-cast  or  an  up-cast  ? It 

was  an  up-cast  for  the  gas  to  go  up. 

282.  Were  these  ventilators  in  the  hatchways  always 
open  on  the  top,  or  did  you  only  open  them  occa- 
sionally when  the  weather  would  permit  ? — No  they 
would  come  up  to  here  (pointing  to  the  sketch). 
This  ventilator  was  placed  on  the  fore  part  of  the 
hatchway. 

283.  Did  the  ventilators  come  through  the  hatch- 
ways ? — No. 

284.  Therefore,  they  were  not  up-casts  except  when 
yon  took  the  hatch  off  ? — That  is  so. 

285.  (Mr.  Cory.)  Though  they  do  not  come 
through  the  hatches  they  are  alwayd  open,  are  they 
not  ?  The  ventilator  is  still  a  ventilator  though  the 
hatch  is  closed  ? — Yes. 

286.  (Mr.  Icely.)  Are  you  certain  that  there  was  a 
space  between  the  deck  here  (pointing  to  the  sketch) 
and  the  surface  of  the  coal  ? — I  could  travel  from  this 
coal  right  along  to  the  fore  hatch. 

287.  And  these  (pointing  to  the  sketch)  were  con- 
stantly open? — Yes,  in  whatever  weatber.  In  fine 
weather  they  were  all  open.  These  hatches  (pointing 
to  them)  were  all  oflP.  There  are  four  sections  of 
hatches  between  decks.  I  took  the  precaution  of 
keeping  them  all  off. 

288.  (Mr.  Ferguson.)  Had  you  the  wing  hatches 
off  as  well  ? — ^Yes  ;  and  the  mid-ship  hatches  too.  I 
stood  them  up  against  the  side  of  the  ship. 

289.  (Mr.  Icely.)  Was  this  (pointing  to  the  sketch) 
an  up-cast  ^ — This  was  a  down-cast. 

290.  Could  you  get  the  air  down  there  ; — ^Yes, 
when  it  did  not  rain.  The  moment  it  came  on  to  rain 
we  turned  it  off, 

291.  This  ventilator  with  the  cowl  was  used  as  a 
down-cast  ? — ^Yes. 

292.  And  this  as  an  up-cast  ? — Yes. 

293.  Were  tliese  masts  also  utilized  an  up-casts ; 
are  there  perforations  in  the  masts  as  well? — Yes. 
Then  in  our  lazarette  there  was  a  grating  that  was 
always  off,  which  caused  a  great  draught.  The  rush 
of  air  was  through  here  (pointing  to  the  sketch). 

294.  (Mr.  Ferguson.)  Had  you  your  hatches  often 
off  ? — Yes ;  always  when  it  was  not  raining. 

295.  During  what  portion  of  your  voyage  had  you 
them  off  ? — During  half  the  passage  they  were  only 
put  on  at  night,  but  the  fiap  of  the  booby  hatch  was 
always  dowu. 

296.  (Mr.  Icely.)  How  did  you  ascertain  that  the 
cargo  was  becoming  heated  ? — You  could  tell  by  the 
heat  and  smell  the  moment  you  went  down. 

297.  lou  did  not  take  the  temperature  by  the 
thermometer  ? — No,  In  fact  it  was  a  thing  I  forgot 
to  take  witli  me. 

298.  Is  it  the  custom  to  take  a  thermometer  in 
ships  ? — Not  that  I  am  aware  of. 

299.  Or  to  test  the  temperature  in  the  hold  in  any 
way  ? — Not  that  I  nm  aware  of. 

300.  Do  you  think  if  the  temperature  of  the  cargo 
were  tested  at  different  points  throughout  the  cargo, 
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the  means  of  diBCoveiing  the  seat  of  the  fire  would 
be  afibrded? — I  dare  saj  that  might  be  done.  It 
is  one  of  those  things  that  masters  and  mates,  I  am 
sorry  to  say,  do  not  think  of  till  it  breaks  out  upon 
them. 

301.  Ton  found  the  seat  of  the  fire  by  walking 
along  the  deck  and  finding  that  it  was  hotter  in  one 
place  than  another  ? — Yes,  I  found  smoke  rising  there 
(pointing  to  the  spot).  We  could  get  right  over  the 
coals  fore  and  aft.  We  could  see  anything  rising  in 
the  way  of  smoke  and  gas. 

302.  (Mr.  Fenwick,)  What  was  the  quantity  of  your 
cargo  ?— 1,776  tons. 

303.  Was  your  vessel  built  of  iron  or  wood  ? — She 
was  an  iron  ship.    It  was  her  first  voyage. 

304.  (Mr,  Cory.)  Upon  the  whole  do  you  think 
you  are  better  without  ventilators  or  with  them  ? — I 
think  I  should  be  just  as  well  without  them,  looking  at 
the  way  in  which  the  ship  is  ventilated  in  other 
respects. 

305.  (Mr.  Vivian.)  Have  yon  often  carried  cargoes 
of  coal  ?— -No,  only  on  two  previous  occasions.  I 
have  several  times  carried  half  a  cargo  of  coals. 

306.  On  the  previous  occasions  did  you  have  venti- 
lators ? — ^None  whatever. 

307.  Was  the  coal  which  you  carried  on  the  former 
occasions  the  same  description  of  coal  1 — ^No,  it  was 
from  the  north  of  England. 

308.  If  you  had  to  load  this  same  description  of 
coal  would  you  prefer  to  have  ventilators  or  to  have  no 
ventilators  ? — ^I  should  leave  that  to  my  owners. 

309.  What  would  be  your  own  judgment  about  it  ? 
— I  am  not  able  to  give  a  confident  opinion  upon  it. 
But  speaking  for  myself,  I  would  as  soon  go  to  sea 
with  a  ship  that  was  not  furnished  with  ventilators  as 
with  a  ship  that  had  them,  provided  then  a  stream 
of  air  got  to  the  coals,  or  if  the  coals  had  been  loaded 

,out  of  barges. 

310.  That  is  to  say,  if  they  were  put  on  board 
gently? — Yes,  if  they  were  taken  from  a  craft 
alongside. 

31 1.  And  lowered  down  into  the  hold? — ^Yes. 

312.  So  that  they  would  not  become  too  dense  in 
the  ship  ? — ^Yes,  I  fancy  myself  from  what  I  have 
heard  that  the  heating  of  the  coals  is  due  to  the  coals 
coming  direct  from  the  pits  into  the  trucks  ? — A 
sufiident  time  is  not  allowed  for  the  gas  to  escape 
from  them  as  used  to  be  the  case  a  few  years  back. 

313.  Will  you  give  us  the  exact  history  of  the 
occurrence  of  the  fire  at  Calcutta.  When  did  you 
commence  to  discharge  ? — On  the  Tuesday  I  broke 
bulk,  and  on  the  Saturday  evening  following  we 
observed  the  smoke. 

314.  From  the  Tuesday  to  the  Saturday  the  hatches 
^«vere  off  and  the  cargo  was  being  discharged  ? — Yes. 

315.  Was  it  being  discharged  at  all  the  hatches  at 
once  ? — ^No,  from  the  main  and  after  hatches.  I  was 
discharging  from  the  after-hatch  by  coolies,  and  from 
the  main  hatch  by  the  steam  winch.  The  fore  hatch 
was  untouched. 

316.  That  went  on  during  the  period  between  the 
Tuesday  and  the  Saturday  ? — Yes. 

317.  How  much  coal  was  taken  out  between  the 
Tuesday  and  the  Saturday? — ^I  should  think  500 
tons. 

318.  A  freer  circulation  of  air  must  have  been 
caused  aft;er  that  quantity  of  coal  was  discharged  ? — 
We  were  well  down  in  the  main  hold  then. 

319.  You  were  well  down  in  the  main  hold  before 
the  fire  occurred  ? — ^Yes. 

320.  And  consequently  more  air  must  have  passed 
down  ? — Yes. 

321.  Then  on  the  Saturday  evening  a  dense  smoke 
occurred  r — It  was  slight  on  Saturday  evening,  then  it 
increased  on  the  Sunday. 

322.  Did  you  between  the  Tuesday  and  the  Satur- 
«lay  examine  the  main  hatch  at  all  ? — No. 

323.  Then  you  did  not  know  whether  the  heat  was 
gradually  increasing  during  that  period  ? — ^I  could  not 
say. 

324.  Your  attention  was  attracted  to  the  smoke 
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rising? — Yes,  on  the  Saturday  evening    the  night       Captain 
watchman  came  and  reported  that  there  was  a  strong      J-  Scurr. 

smell  of  gas,  the  fore  hatch  was  off  then.     When  the         

i-ain  had  ceased  the  the  hatch  was  taken  off  to  allow     ^  J^nMSTS. 
it  to  get  cool,  but  he  reported  that  there  was  a  strong 
smell  of  fire  coming  up  the  fore  hatch. 

325.  Did  you  smell  it  ? — I  went  and  smelt  it. 

326.  What  was  the  smell  like  ? — ^A  strong  gasy 
smell. 

827.  Was  it  anything  like  ordinary  gas  ? — It  was  a 
sulphury  smell,  a  stifiing  smeU. 

328.  Like  a  sulphur  match? — ^A  very  stifling 
smell. 

329.  Was  it  anything  like  the  smell  when  an 
ordinary  fire-place  is  smoking  ? — ^No,  nothing  like  it ; 
it  affected  your  breath,  it  was  a  stifiing  smothering 
smell. 

330.  What  occurred  after  the  Saturday  evening  ?— 
On  Sunday  I  could  not  do  anything.  I  was  going 
constantly  to  and  fro.  I  found  that  the  smoke  and 
heat  was  increasing,  and  on  Monday  morning  I  got 
the  donkey  engine  and  the  force  pump  to  work  and 
put  down  the  hose,  and  as  soon  as  I  thought  the  office 
of  the  port  conservator  would  be  open,  I  went  to  the 
port  conservator  and  got  the  steamfioat  alongside. 

331.  By  that  time  what  was  the  condition  of 
things  ? — It  was  getting  worse  and  worse. 

332.  There  was  more  and  more  smoke  coming  ? — 
Yes,  the  steam  donkey  pump  and  the  force  pump  were 
not  sufficient  to  keep  it  down  ;  they  kept  it  down  to  a 
certain  pitch,  but  the  floating  engine  put  it  out 
instantly. 

333.  If  you  had  been  at  sea  you  would  only  have 
been  able  to  use  your  donkey  engine? — Yes,  the 
donkey  pump,  the  head  pump,  and  the  fire  engine. 

334.  Would  they,  in  your  judgment,  have  been 
sufficient  ? — Yes,  I  think  so,  if  I  had  turned  all  hands 
to  putting  out  the  fire. 

335.  You  think  you  would  have  had  pumping 
power  enough  to  exting:uish  the  tire  ^ — I  think  so, 
only  as  this  fire-engine  is  kept  on  purpose  at  Calcutta 
I  thought  I  might  have  the  use  of  it.  If  I  had  been 
at  sea  we  would  have  strained  every  nerve  to  put  it 
out  ourselves. 

336.  You  said  that  on  breaking  some  of  the  pieces 
of  coal  which  were  comparatively  cool  outside,  you 
found  that  they  were  in  a  state  of  ignition  inside  ? — 
There  was  a  strong  smoke  arose  when  one  of  those 
pieces  was  broken. 

337.  You  exposed  more  surface  in  breaking  it  ? — 
It  did  not  feel  so  warm  outside  as  inside  ;  it  was  only 
in  some  of  the  pieces  of  coal  that  we  observed  that. 
As  the  men  passed  them  up,  I  saw  a  smoke  rising 
from  them,  and  I  broke  them  on  deck. 

338.  Do  you  think  it  possible  that  that  coal  had 
been  submitted  to  the  action  of  water  outside,  which 
had  cooled  the  external  surface,  and  had  not  cooled 
the  inside  of  the  coal  ? — I  don't  think  it.  I  was  very 
cautious  not  to  let  any  wet  get  to  the  coals. 

339.  Are  you  speaking  of  when  you  turned  over 
that  coal  at  sea,  or  of  the  occasion  when  you  dis- 
charged part  of  your  cargo  in  Calcutta? — When  I 
turned  the  coal  over  at  sea  I  found  this  smoke. 

340.  And  then  you  found  the  blocks  of  coal  were 
cooler  on  the  outside  than  in  the  inside  ? — Yes,  if 
you  struck  them  they  would  all  fall  to  a  crumble,  and 
there  was -much  heat  inside. 

341.  Was  there  much  small  coal? — No. 

342.  The  bulk  of  it  was  large  coal  ?  —  Yes, 
ordinary  sized  coal,  there  were  some  very  large  pieces 
among  them. 

343.  Did  you  find  pieces  of  201b6.  weight,  for 
instance,  in  a  state  of  heating  ? — ^No.  I  tried  one  or 
two  pieces  when  the  men  were  passing  the  coals  up, 
and  I  let  them  lie  on  the  deck  to  cool  till  I  put  them 
down  the  fore  peak. 

344.  Did  you  remark  any  brassy  look  in  the  coal  ? 
— ^No.  I  did  not  notice  that  there  was  a  shiny 
appearance. 

345.  A  black  shiny  appearance;  not  a  yellow 
appearance  ? — There  was  some  of  that  on  the  coal  too : 
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there  were  gold  looking  streaks  in  some  of  it.  I  did 
not  notice  it  in  that  which  I  broke,  but  I  saw  some  of 
that  on  the  coals  like  a  vein. of  gold. 

346.  Was  there  more  of  that  in  the  portion  of  the 
coal  which  was  on  fire  in  the  fore  hatch  than  there 
was  in  the  other  portions  ? — ^I  did  not  take  notice  of 
that. 


347.  {Chainnan),  Do  you  know  iron  pyriies  when 
you  see  it  ? — No. 

348.  Your  impression  is  that  the  cause  of  the 
heating  of  the  coal  was  its  being  brought  too  rapidly 
from  the  bottom  of  the  colliery  into  the  ship  ? — Yes. 

349.  The  coal  you  had  been  accustomed  to  take 
before  had  been  exposed  to  the  air  longer  ? — Yes. 


The  witness  withdrew. 
Adjourned  to  Tuesday  next  at  12  o'clock. 


Tuesday,  8th  June  1875. 


Mr.  a  Tully. 
8  June  1875. 


PKBSEKT  : 

The  Right  Honourable  HUGH  C.  E.  CHILDEBS>  M.P.,  m  the  CniJB. 


Fbedebiok  Augustus  Abel,  Esq.,  F.R.S. 

BiCHABD  CORT,  Esq. 

George  Duxtgan,  Esq. 
John  Fenwick,  Esq. 


John  Ferguson,  Esq. 
Charles  Icely,  Esq. 
John  Percy,  Esq.,  M.D.,  F.R.S. 
William  Young,  Esq. 

J.  M.  Carmichael,  Esq.,  Secretary. 


Mr.  Charles  Tully  examined. 


350.  {Chairman.)  You  are  a  shipowner  at  New- 
castle ? — ^Yes. 

351.  I  believe  you  have  had  some  experience  of 
cases  of  spontaneous  combustion  or  explosion  on  board 
your  ships  ? — ^I  have. 

352.  Have  you  a  large  fleet  ?  —  We  have  19 
altogether. 

353.  Are  many  of  them  employed  in  the  coal  trade  ? 
— ^The  whole  of  them  are  employed  in  the  coal  trade. 

354.  And  I  believe  within  the  last  few  years  you 
have  had  more  than  one  instance  of  spontaneous  com- 
bustion ? — We  have  had  two  vessels  burnt  at  sea. 

355.  One  as  far  back  as  1865  ? — Yes,  10  years  ago. 

356.  And  the  other  more  recently  ? — The  other  was 
in  January  1873. 

357.  Are  those  the  only  instances  that  have 
occurred  in  your  own  fleet  ? — They  are. 

358.  Will  you  give  the  Commission  some  informa- 
tion about  the  first  case  ;  what  was  the  natui*e  of  the 
casualty  ? — The  ship  was  loaded  with  smelting  coals 
^om  Swansea  bound  to  Valparaiso.  She  was  pro- 
perly ventilated,  because  in  West  Coast  charters  we 
have  always  been  bound  to  ventilate  the  coals  properly, 
as  smelting  coals  are  more  likely  to  take  fire  than 
steam  coals.  When  she  got  off  the  river  Plate  the 
men  felt  the  heat,  and  it  gradually  got  worse  and 
worse  till  she  burned  altogether.  That  was  after  she 
had  been  60  days  out. 

359.  Have  you  any  recollection  of  the  manner  in 
which  the  coal  was  put  on  board  ? — ^It  was  put  on 
board  in  the  usual  manner,  but  I  believe  it  was  during 
wet  weather. 

360.  Was  it  tipped  ? — It  was  tipped  in  the  usual 
way  at  Swansea. 

361.  Do  you  remember  what  the  condition  of  the 
coal  was  when  it  came  on  board ;  was  there  any  objec- 
tion to  it  on  account  of  its  dampness  ? — I  cannot 
remember  that. 

362.  Was  there  any  suspicion  that  the  coal  con- 
tained pyrites  ? — It  was  just  the  same  as  the  ordinary 
smelting  coals  ;  they  are  very  full  of  gas. 

363.  Will  you  describe  how  the  ship  was  ventilated  ? 
— ^At  the  present  time  they  have  iron  ventilators,  but 
we  had  wooden  ventilators  like  spouts,  which  com- 
municate with  different  parts  of  the  vessel.  These 
ventilators  come  up  to  the  hatchway. 

364.  To  each  hatchway  ? — ^To  each  hatchway. 

365.  When  the  hatches  were  down  did  the  venti- 
lators act  ? — They  would  only  act  to  a  certain  extent. 

366.  So  that  in  bad  weather  when  the  hatches  were 
down  the  ventilation  would  be  imperfect? — Yes. 

367.  Do  you  recollect  any  other  special  circum- 
stance connected  with  the  casualty  which  would  tend 
to  indicate  the  cause  of  it  ?— No ;  not  any  further  than 
the  nature  of  the  coals.  Smelting  coals  are  very  full 
of  gas. 


AVas  the  ship  totally  destroyed  ? — Yes.  The 
fiftct  was  the  men  could  not  do  anything  with  her :  they 
had  to  come  out  of  the  cabin  at  last,  they  felt  the  heat 
so  much.  The  ship  took  fire  gradually,  and  the  men 
had  to  leave  her. 

369.  {Mr.  Duncan.)  Had  your  ventilators  any  con- 
nection the  one  with  the  other  :  had  you  any  trunk 
below  connecting  the  ventilators  ? — ^Yes  ;  we  had  the 
trunk  that  we  cai'ried  the  copper  ore  in  on  our  return 
voyages. 

370.  You  had  a  double  bottom  ? — Yes. 

371.  Was  each  ventilator  put  through  that  double 
bottom  ? — ^Yes,  the  ventilators  were  put  through  the 
double  bottom. 

372.  Did  they  endeavour  to  put  water  down  the 
hold  ?— Yes. 

373.  They  poured  water  down  the  ventilators,  and 
did  everything  they  could  for  some  time  ? — Yes. 

374.  {Mr.  Ferguson.)  Do  you  know  whether  the 
hatches  had  been  much  off  during  the  voyage  ? — ^Not 
expecting  to  be  asked  that  question,  I  did  not  ascertain 
that,  but  I  should  thiuk  that  during  fine  weather  they 
would  be  off.  We  generally  give  instructions  to  that 
effect,  that  whenever  it  is  possible  to  have  the  hatches 
off  they  are  to  be  off. 

375.  Had  she  a  permanent  ventilator  ?  —  Not 
through  the  deck.  When  the  hatches  were  on  there 
might  be  a  little  ventilation,  but  it  would  be  very 
imperfect. 

376.  Was  she  a  wooden  or  an  iron  vessel  ? — ^Wooden. 

377.  What  was  her  size  ? — 460  tons  register  j  she 
would  carry  about  700  tons. 

378.  She  would  have  15  feet  depth  of  hold  ?— She 
would  be  more  than  that;  she  would  be  17  feet  I 
should  think. 

379.  Was  she  filled  with  a  full  load  of  coals  ?— Not 
quite  a  full  load. 

380.  {Dr.  Percy.)  Do  you  know  from  what  eoUiery 
the  coal  came  ? — ^I  cannot  say. 

381.  Was  it  small  coal,  like  slack  ?— Yes. 

382.  There  was  not  much  lump  in  it  ?— No,  it  was 
smelting  coal. 

388.  Smelting  coal  is  what  we  should  call  slack  ? — 
Yes. 

884.  I  suppose  it  would  be  difficult  to  ventilate  a 
mass  of  slack  ? — Yes,  very  difficult. 

385.  {Mr.  Abel.)  Have  you  been  in  the  habit  of 
shipping  this  particular  coal  ?-^-We  have  been  years 
in  the  trade,  and  all  the  time  that  we  have  been  in  the 
trade  we  have  been  shipping  the  same  class  of  coal. 

386.  Have  you  any  reason  to  believe  that  there  was 
anything  exceptional  in  this  particular  cargo  of  coal  ? — 
No,  except  that  I  think  the  weather  at  the  time  was 
very  wet  when  they  were  shipped. 

387.  You  are  not  aware  whether  the  coal  had  been 
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long  exposed  before  shipment? — ^No,  I  could  not  say 
that. 

388.  (Mr.  Young.)  What  was  the  name  of  the 
ship?— The  «* Morning  Glory."' 

389.  Were  there  any  premonitory  symptoms  of  fire ; 
was  there  any  smell  of  fire  or  gas  beforehand  ? — ^If  I 
remember  rightly,  the  men  for  some  days  before  felt 
that  there  was  some  fire  about  the  yessel. 

390.  That  is  to  say,  they  noticed  the  heat  coming 
up  the  ventilators  ? — I  es. 

391.  Were  the  ventilators  showing  any  signs  of 
charring  ? — ^Very  probably. 

392.  {Mr.  Icely.)  Were  your  men  in  the  habit  of 
taking  the  temperature  of  the  coal  by  a  thermometer  ? 
— ^No,  I  do  not  think  they  were  at  that  time. 

393.  That  has  never  been  the  practice  ? — ^No,  it  had 
not  been  the  practice  as  far  as  we  were  concerned  ;  it 
may  be  at  present,  it  was  not  then. 

394.  {Chairman.)  Now  as  to  the  second  case,  the 
second  case  was  in  January  1873  ? — Yes. 

395.  What  Vas  the  ship's  name  ?— **  The  John." 

396.  She  was  on  a  voyage  also  from  South  Wales  to 
Valparaiso  ? — ^Yes,  Porthcawl  to  Valpandso. 

397.  Will  you  state  what  the  nature  of  the  coal 
wafi  ? — ^The  same  kind,  smelting  coal. 

398.  From  the  same  colliery  ? — ^No,  from  another 
colliery,  but  it  was  the  same  character  of  coal. 

399.  Do  you  know  from  what  colliery  it  came  ? — 
I  cannot  say  exactly. 

400.  It  was  shipped  at  Porthcawl  ? — Yes. 

401.  Where  did  the  combustion  take  place? — Off 
the  Falkland  Islands,  when  she  had  been  100  days  out. 

402.  In  the  former  case  the  ship  had  been  about 
60  days  out  ?— Yes. 

403.  Do  you  remember  the  circumstances  under 
which  the  ship  waf  loaded :  was  it  wet  weather  ? — 
Yes. 

404.  Was  the  coal  received  on  board  in  the  usual 
way  ? — Yes. 

405.  Was  it  as  small  coal  as  the  other  ? — ^It  was 
about  the  same  character  of  coal ;  it  was  smelting  coal. 

406.  How  was  the  "John*'  ventilated ?— In  the 
same  way. 

407.  Was  she  &bout  the  same  tonnage  as  the 
"  Morning  Glory"? — She  would  have  about  580  tons 
on  board. 

408.  She  was  rather  a  smaller  ship  than  the  other  ? 
—Yes. 

409.  Was  the  fire  suspected  some  time  before  it 
broke  out  ? — ^Yes,  some  days  before.  They  felt  the 
heat  in  the  cabin  some  time  before. 

410.  Do  you  remember  what  they  did  when  they 
first  found  it  out  ? — They  threw  water  down. 

41 1.  Was  the  ship  burned  ? — ^Yes,  they  ran  on  shore 
on  the  Falkland  Islands  to  save  their  lives. 

412.  Both  became  total  losses  ? — Both  became  total 


Mr.  C.  Tuify. 


413.  Was  there  any  suspicion  of  the  presence  of 
much  iron  pyrites  in  the  coal  ?— Not  to  my  knowledge. 

414.  In  fact  the  two  cases  were  on  all  fours  ? — ^Yes, 
just  about  the  same. 

415.  (Mr.  Ferguson.)  Was  she  a  wooden  vessel 
likewise  ? — ^Yes. 

416.  (Dr.  Percy.)  In  1873  the  price  of  coal  was 
very  high,  was  it  not  ? — Yes,  in  1873  and  1874. 

417.  I  suppose  it  is  probable  under  those  conditions 
that  an  inferior  kind  of  coal  might  be  supplied? — I 
cannot  say  that. 

418.  There  might  have  been  rather  more  slack  than 
usual  ? — ^I  cannot  say. 

419.  {Mr.  Fenwick.)  You  say  she  was  fitted  as  a 
copper  ore  ship  ? — Yes,  with  a  platform  and  trunk,  so 
that  when  the  ship  was  coal-laden  the  platform  would 
be  down,  but  the  trunk  would  be  taken  away,  leaving 
the  uprights. 

420.  What  space  was  there  between  the  platform 
and  the  bottom  ? — Four  feet. 

421.  {Chairman.)  Have  you  any  suggestion  to  make 
to  the  Commissioners  on  the  subject  referred  to  them, 
which  is,  what  precautions  should  be  taken  to  prevent 
l^e  spontaneous  combustion  or  explosion  of  coal,  or 


what  special  steps  should  be  taken  when  the  existence 
of  combustion  is  suspected  ? — In  the  case  of  smelting 
coals   or  gas  coals  much  m<Nre  difficulty  arises  than     ^  Jui^e  1875. 

in  the  case  of  steam  coal,  but  I  think  as  regards  small      

vessels  on  short  voyages  it  would  be  a  sufficient  pre- 
caution if  for  a  little  time  after  the  vessel  was  loaded, 
the  hatches  were  kept  off  every  fine  day  during  the 
voyage  ;  but  in  a  larger  vessel,  where  there  is  a 
greater  quantity  of  coal,  and  where  the  voyage  is 
longer,  I  think  she  ought  to  be  properly  ventilated. 
I  tMnk  those  vessels  which  are  not  fitted  with  trunks 
ought  to  have  ventilators  on  each  side  of  the  keelson, 
and  a  ventilator  up  each  hatchway  and  one  besides 
those  between  the  hatchways.  A  large  vessel  ought  to 
have  ventilators  within  a  foot  of  the  deck  at  least,  and 
I  think  she  ought  to  have  screw  ventilators  some 
height  above  the  decks,  so  that  the  water  would  not 
go  down. 

422.  Those  are  all  the  precautions  that  you  think 
would  be  necessary  ? — ^My  own  idea  is  that  the  heating 
of  the  coal  is  attributable  to  a  great  extent,  to  the 
coals  being  shipped  fresh  from  the  colliery,  they  come 
direct  out  of  the  mine  into  the  vessel  and  as  they  fell 
into  the  vessel  they  break  and  the  gas  generates  about 
the  vessel.  But  you  could  not  very  well  remedy  that, 
the  only  remedy  would  be  to  apply  precautions  on 
board  the  vessel  at  sea.  In  former  years  the  coals 
used  to  be  allowed  to  lie  in  heaps  some  little  time  and 
the  gas  got  away  before  they  were  shipped  ;  but  now 
they  come,  one  may  say,  red-hot  out  of  the  mine. 

423.  Do  you  tlunk  they  will  continue  to  come,  as 
you  describe  it,  red-hot  out  of  the  mine,  even  when 
the  price  falls  as  it  is  falling  ? — Yes ;  because  they  will 
not  work  them  in  advance  of  the  demand  for  them. 

424.  Is  it  your  opinion  that  the  intervention  of 
Government,  by  means  of  a  special  inspection  of  coal- 
laden  ships,  would  be  of  any  advantage  ? — I  think  if 
there  was  a  general  law  laid  down  providing  for  cer- 
tain precautions,  it  would  be  acceptable  to  shipowners 
and  it  would  be  observed  by  them.  All  the  owners 
that  I  have  come  near  are  anxious  to  save  their  vessels 
and  they  would  be  very  glad  to  ventilate  them.  In 
fact,  most  of  the  merchants  have  the  provision  inserted 
in  their  charters,  that  the  ship  is  to  be  ventilated. 

425.  You  think  if  the  law  provided  that  certain 
precautions  should  be  taken,  the  anxiety  on  the  part 
of  owners  to  save  their  own  property  would  be  quite 
sufficient  an  inducement  for  those  precautions  to  be 
taken,  and  it  would  not  be  necessary  to  have  an  army 
of  inspectors  to  inspect  coal-laden  ships  ? — ^Not  at  all. 

426.  What  would  you  prescribe  by  law  as  to  the 
ventilation  of  coal-laden  ships  ? — ^The  difficulty  would 
be  this,  that  each  different  vessel  might  require  to  a 
certain  extent  a  different  kind  of  ventilation.  For  in- 
stance in  an  iron  vessel  you  might  have  permanent 
ventilators  in  different  parts  of  the  vessel,  such  as  the 
stanchions  and  the  timber  heads  might  all  be  ventilated; 

.  but  in  a  wooden  vessel  you  would  have  to  depend  on 
screw  ventilators  on  deck. 

427.  Could  you  formulate  those  requirements  in  any 
way,  so  that  they  could  be  expressed  in  a  law,  or  in 
regulations  having  the  effect  of  law  ?— -I  think  it  would 
be  quite  possible. 

428.  Do  you  think  the  Board  of  Trade  could  be 
empowered  to  make  regulations  ? — ^Yes 

429.  How  would  they  be  enforced  ? — ^There  is  the 
difficulty  •  unless  there  were  some  person  to  see  the 
vessels  when  they  went  away,  I  do  not  see  how  the 
regulation  could  be  enforced. 

430.  You  have  not  perhaps  thought  that  point  out  ? 
No.  Before  I  left  Newcastle  I  was  told  there  was  an 
old  captain  who  had  saved  two  or  three  vessels  after 
a  fire  had  taken  place.  He  did  it  in  this  way  (pro- 
ducing  diagram).  He  had  a  number  of  wooden  cones 
made,  which  he  put  on  the  top  of  one  another  as  he 
dug  down  to  the  heated  coals.  He  would  put  down 
one  of  these  cones,  in  the  inside  of  which  there  would 
be  room  for  a  man  to  work  the  coals,  and  then  when 
he  had  got  down  to  a  certain  depth  he  would  put 
another  cone  on  the  top.  He  saved  three  vessels  by 
that  means.     The  cones  would  be  4  feet  high  by  4^ 
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working  down,  making  a  sort  of  shaft  as  it  were. 

431.  Did  he  keep  a  stock  of  those  on  board  ? — Yes, 
he  saved  three  vessels  in  that  way,  the  "  Cambria," 
the  "  Manfred,"  and  the  "  Druid."  They  all  took  fire 
by  the  heating  of  the  coals,  and  he  saved  them  in  that 
way. 

432.  (Mr.  Duncan.)  If  those  cones  were  only  four 
feet  square  he  could  manufacture  them  out  of  inch 
and  a  half  boards  ? — Be  must  have  made  them  on 
board. 

433.  {Chairman.)  He  did  not  take  them  with  him  ? 
— ^No,  he  did  not  anticipate  the  fire. 

434.  (Mr.  Young.)  Did  he  make  them  after  the 
fire  began  ? — 1  cannot  answer  that  question  ;  he  got 
them  right  down  to  the  spot  where  the  fire  was.  He 
told  me  that  from  the  working  of  the  cargo  in  the  ship 
there  was  very  little  labour  after  the  first  one  had 
been  got  down ;  it  was  just  a  matter  of  getting  the 
firat  one  down. 

435.  ( Chairman.)  What  depth  would  the  cones  in 
that  diagram  represent  ? — About  18  feet. 

436.  (Mr.  Cory.)  That  diagram  is  not  intended  to 
represent  the  precise  number  that  would  be  required  ? 
—No. 

437.  (Mr.  Duncan.)  You  say  that  for  the  purpose 
of  ventilating  the  upper  part  of  the  vessel  below  the 
upper  deck  you  would  have  screw  ventilators? — 
Yes.  ' 

438.  Have  you  ever  seen  the  ventilator  which  is 
called  McKinnel's  ventilator,  which  has  an  up  and 
a  down  shaft  ? — ^No,  not  to  my  knowledge. 

439.  A  ventilator  which  has  an  outer  and  an  inner 
jacket  ? — ^No,  I  have  not  seen  it. 

440.  Such  a  ventilator  as  that  which  would  con- 
stantly act  would  be  better  than  your  proposal  ? — 
Yes. 

441.  (Mr*  Ferguson.)  You  have  given  us  the 
particulars  of  two  casualties  which  have  occurred  out 
of  the  whole  number  of  coal-laden  vessels  which  you 
have  sent  away  during  the  time  you  have  been  a  ship 
owner ;  what  has  been  the  total  number  of  coal-laden 
vessels  you  have  sent  away  ? — Very  many  ;  we  send 
between  400  and  500.  cargoes  away  every  year. 

442.  The  proportion  of  burnt  vessels  to  the  total 
number  of  vessels  you  have  sent  away  would  be  very 
small  ? — ^Very  small  indeed ;  T  could  not  say  how 
many  years  we  have  been  shipping  coal,  but  a  great 
many  years,  and  we  only  have  had  those  two  cases. 
That  sort  of  casualty  has  mostly  taken  place  of 
late  years  in  the  case  of  very  large  vessels  bound 
to  India,  and  it  has  taken  place  more  with  steam 
coals  than  with  other  coals.  We  have  a  fire-engine 
on  board  all  the  vessels,  that  is  to  say,  one  of 
those  small  engines  they  wash  the  decks  with,  and  in 
case  of  fire  they  put  the  hose  over  the  side  of  the 
vessel,  and  pump  the  water. 

443.  Is  it  not  a  steam  pump  ? — ^No,  a  hand  pump. 

444.  (Dr.  Percy.)  You  spoke  of  the  occurrence  of 
spontaneous  combustion;  have  you  had  any  experience 
of  explosion  from  gas  ? — No  ;  I  have  known  two  or 
three  instances  on  the  Tyne,  where  after  the  gas  coals 
had  been  loaded  and  the  hatches  had  been  put  down, 
immediately  the  vessel  blew  up  altogether,  that  is  to 
say  within  two  or  three  hours  afterwards.  In  those 
cases  the  vessel  had  not  begun  her  voyage,  but  the 
hatches  had  been  put  down,  and  the  coals  being  full  of 
gas,  they  caused  an  explosion. 

445.  Did  I  rightly  understand  you  to  express  an 
opinion  that  steam  coals  were  more  liable  to  fire  than 
other  coal  ? — No,  smelting  coals  are  more  liable  to 
fire,  but  of  late  years  the  steam  coals  have  been 
shipped  in  large  vessels  that  they  have  taken  fire  more 
than  the  ordinary  smelting  coals  which  have  been 
shipped  in  smaller  vessels. 

446.  What  particular  kind  of  steam  coal  do  you 
refer  to,  Welsh  coal  or  north  country  coal  ? — Some  of 
the  north  country ;  my  experience  is  more  in  connec- 
tion with  the  north  country  coal. 


447.  Do  you  know  of  any  case  of  spontaneous 
combustion  in  the  case  of  Welsh  steam  coals? — ^I 
should  think  there  have  been  such  cases ;  those  vessels 
to  which  I  allude  carry  between  2,000  and  3,000  tons, 
it  is  a  great  quantity  of  coal  to  be  put  in  one  vessel. 

448.  (Mr.  Fenwick.)  Do  you  ventilate  all  your 
vessels? — Yes,  that  is  to  say  all  vessels  going  any 
distance,  not  if  they  are  only  going  to  Spain  or 
Portugal. 

449.  Your  impression  is  that  ventilation  is  very 
important  ? — For  a  long  voyage. 

450.  (Mr,  Cory.)  I  presume  with  respect  to  ships 
employed  in  coasting  voyages  it  would  be  quite 
unnecessary  to  ventilate  them  ? — Yes,  they  are  only 
three  or  four  days  out. 

451.  Are  you  aware  of  any  fire  having  taken  place 
in  those  cases  ? — ^I  never  heard  of  one.  I  have  heard 
of  them  being  blown  up  after  being  loaded.  Bemg 
small  vessels  there  is  not  the  same  quantity  of  gas 
generated  in  the  vessel. 

452.  (Mr.  Duncan.)  You  have  had  great  experience 
in  shipping  coals ;  you  are  a  coal  exporter  ? — Yes. 

453.  What  is  your  experience  with  reference  to  the 
coals  that  are  shipped  in  the  present  day,  as  oompai'ed 
with  the  coals  which  used  to  be  shipped  in  former 
years,  say  ten  or  a  dozen  years  ago,  are  they  as  well 
screened  now,  and  in  as  good  order  for  shipment  as 
they  used  to  be  ? — Better,  I  think.  The  screens  are 
better  now  than  ever  they  were,  and  the  mode  of  ship- 
ment is  better.  In  former  years  they  lowered  the 
coals  down  in  wagons,  and  they  knocked  out  the  end 
of  the  wagon  when  perhaps  it  was  10  feet  above  the 
vessel.  Of  course  all  the  coals  went  down,  breaking  as 
they  went.  Now  they  have  spouts.  The  coals  shipped 
by  spouts  certainly  do  break  in  large  vessels,  on 
account  of  the  depth  of  the  hold,  but  the  spout  itself 
comes  down  close  to  the  hatchway  of  the  vessel.  They 
do  not  load  the  coal  by  wagons  as  they  used  to  do. 

454.  Where  are  those  coals  screened  ? — ^At  the  pit 
before  they  come  down  to  the  spout. 

455.  How  are  they  screened  ? — They  have  a  large 
metal  screen,  and  as  the  coals  come  out  of  the  pit  they 
are  put  through  the  screen,  and  the  small  coal  goes  one 
way  and  the  large  goes  another. 

456.  Is  it  not  the  case  that  the  coals  come  up  in 
the  truck  from  underground,  and  are  then  run  on  a 
railway  to  the  edge  of  the  staging  to  the  screen  upon 
which  they  ai'e  tipped  ? — Yes. 

457.  And  the  coal  when  screened  goes  direct  into 
the  wagons  that  go  to  the  ship  ? — There  are  two 
wagons  ;  one  of  the  wagons  receives  the  small  coal,  and 
the  other  wagon  receives  the  large  coal. 

458.  The  one  that  receives  the  large  coal  stands  at 
the  end  of  the  screen,  and  the  one  that  receives  the 
small  coal  stands  under  the  screen  ? — ^Yes. 

459.  If  there  is  a  considerable  slope  do  not  you  think 
it  quite  possible  that  some  of  the  unscreened  coal  as  it 
runs  down  may  get  mixed  with  the  screened  coal  ? — 
No. 

460.  In  the  rush  down  from  the  top  of  that  screen 
to  the  bottom  of  it,  might  not  a  good  deal  of  dust  get 
into  the  large  coal  ?-*No,  not  much. 

461.  You  are  prepared  to  say  that  according  to 
your  experience  coals  are  as  well  screened  now  as 
formerly  ? — Double  screened  coals  which  are  the  best 
steam  coals  are  free  from  small  when  they  are  sent 
from  the  pit,  of  course  they  break  afterwards. 

462.  Have  you  any  reason  to  believe  that  on 
account  of  the  high  price  that  has  been  paid  for  coal, 
there  may  have  been  a  temptation  to  the  coal  owners 
to  ship  a  lower  class  of  coal  ? — They  could  not  do  so, 
because  their  pit  only  produces  a  certain  class  of  coal. 
For  instance,  north  of  the  Tyne  we  have  our  steam 
coal  pits,  and  those  pits  only  produced  the  steam  coals ; 
we  have  other  pits  that  produce  gas  coals. 

463.  In  some  of  those  pits  many  different  seams, 
in  the  same  pit. 

464.  Would  you  consider  house  coals  as  safe  to  ship 
as  steam  coals  ? — Quite  as  safe, 

J      465.  Would  they  be  as  a  rule  as  well  screened  ? — ^I 
^  think  so. 
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466.  Suppofiing  when  a  vessel  was  being  loaded 
with  steam  coals  they  had  not  the  necessary  quantity 
of  steam  coaLs,  and  they  made  up  the  quantity  with 
ten  or  a  dozen  tons  of  house  coals,  would  that  have  an 
injurious  effect  upon  that  cargo  ? — ^No ;  it  would  not 
produce  the  steam  when  it  got  to  its  destination  ;  but, 
60  far  as  regards  safety  in  carriage,  I  think  it  would  be 
as  safe.  It  would  soon  be  detected  that  it  was  not 
steam  coal,  and  the  shipper  would  not  get  another 
order. 

467.  (Chairman.)  Can  you  give  the  Commission 
the  number  of  ships  and  the  tonnage  of  the  coal  you 
have  sent  out  ? — We  ship  between  400  and  500  cargoes 
a  year.  I  should  say  on  the  average  they  would  be 
300  to  400  tons. 

The  witness 
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468.  (Mr.  Icefy.)  Is  it  the  custom  to  shelter  the  coal    Mr.  C.  TuUy. 
before   shipment  ? — No,  they  could  not  do  that ;   it 
comes  down  direct  from  the  pit ;  if  it  is  wet  weather  it 
receives  the  wet,  and  if  it  is  snowy  weather  it  receives 
the  snow. 

469.  (Mr.  Young.)  I  understand  you  to  say  that 
both  those  vessels  were  built  to  carry  ore  home;  do  you 
think  the  platforms  and  other  things  in  ore  ships  tend 
to  facilitate  combustion,  or  to  stop  it  ? — I  think  so, 
they  tend  to  prevent  it.  I  think  that  has  been  proved 
by  the  very  few  copper  ore  ships  that  have  been  bui-nt. 

470.  The  platforms  are  all  made  of  wood  ? — Yes. 

471.  If  there  were  combustion  at  all  the  wood 
would  assist  it  ? — With  the  platform  above,  and  the 
ceiling  underneath,  there  is  always  a  current  of  air. 

withdrew. 
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472.  (Chairman.)  You  have  been  master  of  a  ship 
for  some  time  ? — Yes,  from  1852. 

473.  And  you  have  been  carrying  coal  in  the  ships 
of  which  you  have  been  master  ? — ^Yes,  constantly. 

474.  I  believe  you  have  had  no  case  of  combustion 
since  you  were  master  of  a  ship  ? — ^No. 

475.  When  you  were  chief  mate  you  had  a  case,  I 
believe? — I  had  one  case,  in  1851. 

476.  Will  you  describe  to  the  Commissioners  the 
particulars  of  that  case  ? — The  ship  was  the  **  Alfred  " 
of  Belfast.  She  was  loaded  in  London.  The  coals 
were  brought  from  the  Tyne  in  colliers.  She  was 
1,073  tons  register,  and  we  only  took  1,060  tons  of 
coal. 

477.  You  were  only  half  full  ?— About  half  full,  a 
little  more.  The  coeJs  were  shipped  on  owner's  ac- 
count, bought  in  the  London  market.  I  noticed  the 
coals  were  small  sized.  I  noticed  they  were  weighed 
into  the  ship  in  drafts  of  2  cwt.  at  a  time  by  a  sworn 
meter.  She  was  bound  for  Valparaiso.  We  got  on 
all  right  till  we  were  off  Conception,  within  a 
few  days'  sail  of  Valparaiso,  when  one  morning,  at 
daybreak,  on  opening  the  hatches  we  found  a^  strong 
smell  of  coal  gas  ;  that  was  the  first  intimation  of 
there  being  anything  wrong.  Soon  after  that  smoke 
began  to  ooze  up  through  the  coals.  We  dug  a  large 
pit  in  the  coals  where  the  smoke  was  coming  up  the 
most,  as  deep  down  as  we  could,  as  long  as  the  men 
could  stand,  for  the  smell  of  the  gas  made  them  sick. 
We  then  cut  a  hole  in  tbe  upper  deck  over  that,  and 
poured  down  water  and  filled  the  pit  quite  full  till  it 
overflowed.  The  water  did  not  seem  to  penetrate  the 
coals  much,  as  it  overflowed  and  ran  down  by  the 
ship's  side.  It  was  all  of  no  avail,  the  smoke  and 
heat  increased  in  the  hold,  fire. broke  out,  and  about 
60  hours  after  we  fu'st  discovered  that  there  was 
anything  wrong  we  were  driven  out  of  her.  The  ship 
was  then  like  a  volcano. 

478.  The  ship  was  lost  ? — The  ship  was  lost. 

479.  Was  the  coal  steam  coal  ? — I  could  not  say. 

480.  You  described  it  as  being  small  coal,? — I  noticed 
that  it  was  small-sized  coal. 

481.  It  had  not  been  screened  I  suppose? — I  do 
not  know. 

482.  Do  you  know  how  the  ship  was  ventilated  ? — 
There  was  no  ventilation  whatever  through  the  coal. 
We  kept  the  hatches  open  in  fine  weather.  We  kept 
them  on  at  night,  and  opened  them  in  the  day. 

483.  She  was  not  a  regular  coal-carrying  ship  ? — 
No. 

484.  Was  it  the  first  time  she  had  carried  coals  ?-^ 
Yes. 

485.  She  was  an  ordinary  cargo  ship,  not  fitted  for 
carrying  coaJ,  in  fact  ? — Yes. 

486.  It  was  a  case  of  combustion  in  an  unventilated 
ship  ? — Yes,  that  ship  had  no  'tween  decks.  I  con- 
sider 'tween  decks  a  great  help  to  a  ship  in  the  way  of 
ventilation. 

487.  Have  you  had  much  experience  of  coal  carry- 
ing since  ?— Yes ;  I  have  carried  15  cargoes  to  the 
East  Indies  and  China,  some  of  them  very  large,  over 
1,800  tons. 


488.  Within  the  last  few  years  ?— Within  the  last 
20  years. 

489.  Have  those  ships  been  generally  fitted  for  the 
carrying  of  coal  ? — Yes,  they  were  ventilated. 

490.  How  were  they  ventilated  ? — Wooden  venti- 
lators ran  fore  and  aft  through  the  bulk  of  the  coals 
in  the  lower  hold ;  'tween  decks  they  were  not  re- 
<]uired  as  there  is  only  a  limited  thickness  there. 
This  is  a  model  of  the  ventilators  which  are  put  through 
the  lower  hold  (producing  it). 

491.  Those  were  put  horizontally? — ^Yes,  fore  and 
aft,  on  each  side  of  the  stanchions.  Suppose  this  is 
the  middle  of  the  ship,  on  each  side  there  is  a  line  of 
these  ventilators  fore  and  aft. 

492.  (Mr.  Duncan.)  At  the  bottom  ?— No,  in  the 
middle.  In  the  ships  I  have  commanded  the  lower 
bold  would  be  about  16  feet  in  depth,  and  the  'tween 
deck  about  7  or  8.  The  ventilatora  ran  through  the 
centre  of  the  lower  hold. 

493.  (Chairman.)  Have  they  all  been  fitted  in  that 
particular  way  ? — In  that  particular  way. 

494.  Is  that  plan  of  ventilation  your  own  inven- 
tion ? — ^No. 

495.  Is  it  a  common  plan  ? — It  is  a  common  plan 
adopted  in  vessels  loading  at  Birkenhead. 

496.  Wliat  upright  ventilators  had  you  besides  ? — 
We  had  one  in  the  main  hatch.  V/e  connected  the 
two  ventilators  in  the  main  hatch,  and  put  one  upright 
in  the  after  part  of  the  main  hatch. 

497.  Was  there  nothing  up  the  fore  hatch  ? — We 
kept  the  ends  of  the  ship  clear  right  down  to  the 
keelson,  and  these  fore  and  aft  ventilators  projected 
through  both  at  the  fore  cud  and  the  after  end. 

498.  If  the  hatches  were  down  what  ventilation 
would  the  ship  have  then  ? — We  had  always  some 
scuttles  down  through  the  forecastle  and  down  aft,  and 
four  cowl-headed  ventilators  through  the  poop  and 
forecastle  open  all  weathers. 

499.  All  ventilating  upwards  ? — Yos. 

500.  Nothing  ventilating  downwards  ? — No ;  ex- 
cept that  some  of  the  mouths  of  the  ventilators  were 
generally  turned  to  the  wind,  and  the  others  from  it. 

501.  So  that  some  would  ventilate  downwards,  and 
the  others  upwards  ? — Yes,  according  to  the  wind. 

502.  According  to  your  experience  that  method  is 
a  very  satisfactory  one  ? — Yes. 

503.  Have  you  carried  coal  of  all  kinds — north 
country  coal  and  South  Wales  coal,  bitumenous  coal 
and  non-bitumenous  coal  ? — The  principal  coals 
which  I  have  carried  were  North  Wales  coals,  Brymbo 
coal.  We  shipped  one  cargo  of  Merthyr  steam  coal 
at  Birkenhead. 

504.  Have  you  ever  had  any  suspicion  of  heat  in 
any  coal  which  you  have  shipped  ? — No. 

505.  Do  you  attribute  your  immunity  in  any  degree 
to  satisfactory  ventilation  ?— Entirely,  and  keeping 
the  hatches  open. 

506.  You  say  that  that  system  is  common  in  Birken- 
head ships ;  do  you  mean  that  it  is  adopted  in  all  ships 
sailing  from  Birkenhead  ? — I  cannot  say  that  it  is 
universally  adopted.  I  know  that  a  good  many  have  it. 
•    507.  Do  several  different  owaers  apply  the  same 
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Mr,  J,  Finlay,  plim  ? — ^Yes,  I  believe  so.  The  firm  by  whom  I  am 
employed  have  a  great  many  coal-laden  ships,  and  in 
those  ships  this  plan  has  been  invariably  adopted, 
instructions  being  given  to  keep  the  hatches  open. 

508.  {Mr.  Duncan.)  As  to  that  cargo  which  you 
took  from  London,  was  it  small  coal  like  what  you 
would  call  smithy  coal  ? — ^No,  it  was  ordinary  coal. 

509.  Such  coal  as  you  see  discharged  from  vessels 
in  London  for  steam  purposes  ? — ^Yes. 

510.  It  did  not  appear  to  have  been  very  well 
screened,  but  it  was  steam  coal  ? — ^Yes. 

511.  It  was  not  small  coal? — No,  not  small  coal 
entirely,  there  was  some  large  among  it. 

512.  The  two  handlings  of  the  coals,  first  in  the 
shipment  on  board  the  brig,  and  then  on  board  your 
vessel,  would  have  a  tendency  to  break  the  coals ;  would 
not  the  distance  which  they  would  have  to  fall  break 
them  a  great  deal  ? — The  depth  they  would  have  to 
fall  in  the  ship's  hold  would  be  gradually  decreasing, 
there  would  be  a  very  small  fall  towards  the  end  of 
the  shipment.  The  coals  were  wheeled  away  from 
the  hatchways  in  barrows. 

513.  Was  she  a  colonial-built  ship? — ^Yes,  a  St. 
John's  built  ship. 

514.  From  the  way  in  which  she  was  loaded  the 
whole  weight  of  the  coal  would  go  down  upon  that 
which  was  at  the  bottom,  and  make  it  closer  ? — ^Yes. 

515.  Do  not  you  think  it  would  be  an  improvement 
in  the  case  of  those  vessels  which  you  say  are  ventilated 
in  the  way  you  have  mentioned,  if  you  had  one  shaft 
coming  up  through  the  quarter  hatch,  and  another 
shaft  coming  up  through  the  fore  hatch,  with  which 
shafts  ihe  horizontal  boxes  which  you  say  you  placed 
fore  and  aft  among  the  coals  could  communicate  ? — 
Yes,  no  doubt  it  would. 

516.  {Chairman.)  That  is  a  very  cheap  method  of 
ventilation,  is  not  it  ? — ^Very  cheap. 

517.  What  would  it  cost  in  the  case  of  a  ship  carry- 
ing 1,200  tons  ? — The  ship  in  which  I  sailed  last  was 
a  ship  1,300  tons,  and  I  reckoned  that  it  cost  about  13/. 
for  the  material. 

518.  The  original  cost? — ^Yes;  the  ship's  carpenter 
made  it  on  board  as  it  was  required,  and  saw  the 
ventilators  properly  placed. 

519.  {Mr.  Ferguson,)  Do  you  know  whether  any 
of  the  other  vessels  which  have  from  time  to  time 
loaded  at  Birkenhead,  and  which  have  adopted  that 
plan  of  ventilation  have  taken  fire  ? — I  do  not 
know  of  any ;  the  employers  for  whom  I  sailed  had  at 
one  time  over  a  dozen  ships,  and  they  were  nearly 
always  carrying  out  coals  to  the  Easl^  and  I  never 
heard  of  a  case  of  combustion  in  any  one  of  them. 

520.  Have  you  heard  of  any  casualty  occurring  in 
the  case  of  any  of  the  vessels  which  loaded  at  Birken- 
head with  the  same  coal,  and  which  adopted  the  same 
method  of  ventilation  ? — ^No  ;  I  never  heard  of  any 
casualty  having  occurred  in  the  case  of  any  one  of 
those  vessels  in  which  that  plan  of  ventilation  had 
been  adopted. 

521.  {Dr,  Percy.)  How  long  has  this  system  of 
ventilation  been  in  operation  ? — For  over  20  years  to 
my  knowledge. 

522.  {Mr.  Abel.)  Are  you  in  the  habit  of  examin- 
ing the  cargo  periodically,  or  the  ventilators,  to 
ascertain  whether  the  coal  remains  cool? — I  was  in 
the  habit  of  visiting  the  hold  each  day. 


523.  Is  that  a  role  laid  down  by  yon  on  board  ship  ? 
— ^No,  not  a  stringent  rule,  but  I  made  it  part  of  my 
duty  to  go  over  every  part  of  the  ship  every  day. 

524.  You  do  not  keep  a  record  of  having  inspected 
the  cargo,  and  seen  whether  there  is  any  heating  ? — ^No. 

525.  {ClMirman.)  Do  not  you  mention  it  in  the 
log?— No. 

526.  {Mr.  Abel.)  Have  you  ever  known  a  case  of 
explosion  on  board  a  coal-laden  ship  ? — ^No. 

527.  {Mr.  Young.)  Most  of  the  cargoes  you  have 
carried  have  been  from  Birkenhead  ? — ^Yes. 

528.  You  are  in  the  employment  of  a  Liverpool  firm, 
I  believe  ?— I  was  till  I  left  off  going  to  sea  in  1872. 

529-  What  is  the  name  of  the  firm  ? — Mesars.  J. 
and  T.  Sinclair  of  Belfast  and  Messrs.  W.  and  P. 
Sinclair  and  Co.  of  Liverpool.  I  have  taken  three 
cargoes  from  Sunderland. 

530.  {Mr.  Icely.)  What  is  the  name  of  the  coal  you 
have  been  in  the  habit  of  carrying  ? — Brymbo.  One 
cargo  I  took  frx>m  Birkenhead  was  Merthyr  steam  coal. 
From  Sunderland  it  was  Londonderry  and  Cowpen 
coal. 

531.  You  have  carried  all  those  coals  which  you 
have  mentioned  ? — Yes. 

532.  And  never  had  an  accident  with  them  ? — 
No. 

533.  Are  you  in  the  habit  of  shipping  coal  in  all 
weathers  ? — Yes,  I  have  shipped  coal  in  wet  weather. 

534.  You  have  known  a  cargo  to  be  wet  when 
shipped  ? — A  little  wet. 

535.  Charged  with  moisture  ? — Yes. 

536.  Still  no  accident  has  occurred  ? — ^None  whair 
ever. 

537.  {Mr.  Fenwiek.)  You  must  have  met  with  a 
great  many  other  ships  which  have  taken  coals  out  to 
India  ;  do  you  know  whether  they  have  all  been 
ventilated  ? — There  is  a  great  diversity  of  opinion 
about  ventilation ;  some  captains  are  strongly  in  &vour 
of  ventilation  ;  the  majority  I  have  talked  with  on  the 
subject  are  in  favour  of  ventilation,  others  are  not. 

538.  You  do  not  know  whether  every  coal-laden 
ship  that  sails  for  India  has  been  ventilated  ? — ^No  : 
the  majority  are  in  favour  of  ventilation,  but  I  have 
met  with  some,  a  few,  that  do  not  believe  in  ventilation. 

539.  {Mr.  Cory.)  Most  of  those  cargoes  which  yon 
loaded  at  Sunderland,  and  those  you  shipped  at  Birken- 
head, came  direct  from  the  colliery  to  the  ship  ? — Yes, 
as  far  as  I  know. 

540.  In  the  case  of  the  particular  cargo  which  you 
loaded  in  London,  they  had  been  some  time  out  of  the 
colliery,  no  doubt  ? — ^Yes. 

541.  They  had  had  a  thorough  airing  ? — Yes. 

542.  Nevertheless,  that  particular  cargo  was  the 
one  that  took  fire  ? — ^Yes.  We  did  not  think  there 
were  any  particular  precautions  necessary  as  the  vessel 
was  not  taking  a  frill  cargo. 

543.  ( Chairman.)  May  I  sum  up  your  evidence  as 
expressing  this,  that  provided  that  system  of  venti- 
lation was  applied  to  which  you  have  referrei  and 
provided  the  hold  is  visited  every  day,  you  would  feel 
perfectly  safe  in  carrying  coal  to  any  part  of  the 
world  ? — ^Yes. 

544.  You  believe  that  those  are  all  the  precautions 
that  are  necessary  to  be  taken  ? — ^Yes ;  and  keeping  the 
hatches  off  night  and  day. 

545.  Whenever  the  weather  allows  ? — ^Yes. 


Mr. 
J,  p.  Newton. 


The  witness^  withdrew. 
Mr,  John  Paul  Newton  examined. 


546.  {Chairman.)  You  have  been  for  some  tiine 
commanding  a  coal-carrying  ship  have  you  not  ? — I 
have  been  in  several  ships  carrying  coals. 

547.  For  how  many  years  ? — Since  1842. 

548.  How  long  have  you  been  a  captain  ? — Twenty- 
two  years. 

549.  Have  you  made  many  voyages  every  year  ? — 
Yes.  I  have  not  been  carrying  coals  continuously, 
but  from  time  to  time  during  that  time. 

550.  How  many  voyages  altogether  have  you  made 
with  coal  ? — I  have  carried  coals  &om  England  to  the 
Baltic  once  or  twice,  once  to  the  Mediterranean,  twice 


or  three  times  to  the  Brazils,  once  to  Calcutta^  once  to 
Shanghai,  once  to  Japan,  and  once  to  Aden. 

551.  During  the  22  years  that  you  have  been 
making  voyages  as  a  captain,  have  you  had  more  than 
one  case  of  spontaneous  combustion? — Only  one 
case. 

552.  Will  you  describe  to  the  Commission  what  the 
particulars  of  that  case  were  ? — The  vessel  which  was 
called  the  ^'  Lochee,"  was  loaded  in  the  Tay,  off  Tay- 
port,  in  the  month  of  September,  1864.  The  weather 
was  very  wet  and  there  were  gales  of  wind  every  day. 
The  coaJs  were  brought  off  in  lighters,  and  the  lighters 
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in  some  cases  were  nearly  foundering  alongside,  so 
that  the  coab  were  thovoughlj  saturated  with  both  rain 
water  and  salt  water.  The  coals  were  filled  in  tubs 
and  whipped  on  board  ship  out  of  the  lighters. 

553.  They  came  on  board  very  wet  ? — Thoroughly 
saturated  with  wet.  The  ship  just  had  her  registered 
tonnage;  she  was  not  nearly  full.  She  had  90,000 
cubic  feet  of  spare  space.  Her  registered  tonnage 
was  1,500  tons,  and  she  only  had  1,500  tons  of  coal  in 
her.  We  sailed  on  the  17th  of  September,  1864,  for 
Calcutta.  Then  on  the  4th  of  January,  1865,  about 
three  months  afterwards,  we  discovered  a  little  smoke 
from  the  coals.  On  discovering  this  smoke  I  lowered 
the  thermometer  so  as  to  get  the  temperature,  which  I 
found  was  very  high,  and  I  considered  then  tjbat  if 
she  was  not  burning,  she  would  very  soon  begin  to 
bum.  I  was  then  in  the  Bay  g£  Bengal.  I  imme- 
diately bore  up  for  Ceylon,  and  when  I  was  in  sight  of 
Galle  she  blew  her  decks  out  from  end  to  end.  That 
was  a  thing  I  had  never  heard  of  before  or  expected. 
I  never  apprehended  any  danger  from  explosion.  No 
one  could  credit  the  force  of  the  explosion.  The 
decks  were  literally  blown  out.  All  the  men  were 
burnt  and  bruised.  She  went  into  flames  immediately 
and  we  all  got  out  of  her  as  quickly  as  we  could. 

554.  To  what  do  you  attribute  that  casuality  ? — I 
have  not  the  least  doubt  that  it  was  from  the  coals 
having  been  shipped  wet.  On  the  voyage  before  that, 
we  had  in  the  same  ship  2,000  tons,  which  we  shipped 
in  London,  and  at  that  time  she  went  perfectly  safe. 
They  were  loaded  then  from  small  vessels,  and  the 
coal  came  from  the  north  of  England. 

555.  What  coal  was  it  in  this  case  ?— It  was  cool 
from  the  Town  Hill  Colliery  in  Fifeshire. 

556.  What  coal  is  that?--Steam  coal. 

557.  Since  that  casualty  occurred  I  believe  you  have 
carried  no  coal  ? — ^No. 

558.  {Mr,  Duncan.)  I  suppose  you  have  known 
cases  of  this  Town  Hill  coal  taking  fire  since  that 
time  ? — Yes,  and  before. 

559.  You  have  no  reason  to  suppose  that  those 
cargoes  were  loaded  in  bad  weather,  or  that  the  coals 
were  saturated  with  wet  ? — ^I  was  in  Dundee  when  the 
"  Robert  Gilroy  "  was  loaded.  She  was  loaded  before 
the  "  Lochee.'*  The  coals  which  she  shipped  were  very 
similar  to  those  shipped  by  the  ''  Lochee." 

560.  Were  they  loaded  in  the  roads  by  lighters  ? — 
She  took  the  greater  part  in  in  the  dock,  and  finished 
loading  in  the  river. 

561.  Was  it  very  wet  weathw?-^  It  was  wet 
weather.    She  had  a  full  cargo. 

562.  Those  coals  were  brought  from  Fifeshire  ? — 
From  the  Town  Hill  colliery,  the  same  colliery. 

563.  You  have  heard  of  other  cases  of  this  Town 
Hill  coal  burning  where  there  was  no  reason  to  believe 
that  the  coal  was  saturated  with  moisture  ? — ^Yes ;  I 
have  heard  of  several  where  the  vessel  has  been  de- 
stroyed having  shipped  the  same  coals,  but  I  never  took 
any  interest  in  it  till  I  was  burnt  out  myself. 

564.  Have  you  any  knowledge  whether  in  the  case 
of  any  of  those  ships  that  were  burnt  the  coals  were 
shipped  dry? — In  1847  I  went  to  Aden  in  the 
**  Alexander,"  belonging  to  Dundeei,  and  we  took  1,000 

The  witness 


tons  of  coal  oft'  Tay  port  in  the  month  of  May  in  dry 
weather,  and  no  casualty  happened  in  that  case.  *  •/. 

565.  Were  they  Town  Hill  coals  ?— They  were 
shipped  at  Tay  port.  I  could  not  tell  which  colliery 
they  came  from.  Those  coals  in  1847  went  perfectly 
safe  to  Aden. 

566.  Do  you  remember  what  coal  a  ship  which 
went  out  not  long  ago  belonging  to  Messrs.  Gilmore, 
Eankin,  and  Strahan  was  l(^ed  with? — I  could  not 
say. 

567.  {Mr.  Ferguson,)  Previous  to  the  explosion  in 

your  vessel  how  long  had  the  hatches  been  on  ? The 

hatches  were  off  every  day  during  the  voyage.  They 
were  never  battened  down  till  the  ship  took  Sre,  We 
never  had  occasion  to  close  the  hatches  on  account  of 
sea.  We  merely  put  them  on  to  keep  out  the  rain  and 
spray,  covered  with  a  tarpaulin,  and  tacked  down  in 
windy  weather  to  prevent  it  being  blown  off,  but 
they  were  never  battened  down. 

568.  You  had  them  off  nearly  every  day  ? — The 
hatches  were  lifted  off  the  first  thing  every  morning. 

569.  Were  they  off  at  the  time  of  the  explosion  ? — 
They  were  battened  down  then  ;  that  was  to  let  the 
fire  smoulder  out,  to  keep  it  from  spreading. 

570.  What  mode  of  ventilation  did  you  adopt  ? 

There  were  several  ventilators  12  feet  apart,  fore  and 
aft,  and  in  the  main  hatchway  we  had  a  ventilator  at 
each  coi'ner. 

571.  Did  those  ventilators  come  up  above  the 
hatchway,  or  were  they  beneath  the  surface  of  the 
hatchway  covers  when  the  hatchway  covers  were  on  ? 
— They  were  vertical  ventilators  made  of  wood. 

572.  Did  they  come  up  through  the  hatchway  ? — 
Only  up  to  within  2  or  3  feet  of  the  main  deck. 

573.  Had  the  ship  a  permanent  ventilator  ? — ^Yes. 
The  ship  was  very  well  ventilated  in  that  way,  but  I 
sealed  her  up  tight  when  there  was  an  indication  of 
heating.  This  ventilation  in  the  main  hatch  came  up 
just  under  the  hatch. 

574.  Was  she  an  iron  ship  ? — ^No,  a  wooden  ship. 

575.  {Mr,  Abel)  How  long  previous  to  the  ex- 
plosion had  you  any  indication  that  there  was  any- 
thing wrong  ?— It  was  only  24  hours  before  she  ex- 
ploded that  we  had  any  knowledge  of  what  was  going 
on. 

576.  Then  you  found  considerable  indications  of 
fire  ? — No,  there  were  no  indications  of  fire  whatever 
till  the  morning  before. 

577.  Do  you  remember  any  other  case  in  which 
you  noticed  heating  in  a  cargo  of  coal  ? — No.  I  never 
saw  any  heating  in  a  coal  cargo  before  in  my 
experience. 

578.  {Mr.  Icely.)  You  said  just  now  that  you 
lowered  the  thermometer  into  the  hold  when  you 
discovered  that  the  cargo  was  becoming  heated.  Had 
you  been  in  the  habit  previously  of  trying  the  tem- 
perature of  the  cargo?— No  j  I  never  tried  the  tem- 
perature before. 

579.  It  was  only  when  you  felt  that  there  was  heat 
that  you  put  down  the  thermometer  ? — When  I  saw 
that  the  coals  had  really  taken  fire,  I  wanted  to  ascer- 
tain where  the  fire  was.  There  was  no  doubt  that  it 
was  in  the  main  hatch. 

withdrew. 


Mr. 
P.I^ewUm. 

8  June  1875. 


Adjourned  to  Tuesday  next  at  12  oclock. 

Tuesday,  June  IStli,  1875. 

PKB8BNT: 

Thb  Right  Honourable  HUGH  C.  E.  CHILDEBS,  M.P.,  in  the  Chair. 


Sir  George  Elliot,  Bart.,  M.P. 
Henrt  Hussey  Vivian,  Esq.,  M.P. 
Frederick  Augustus  Abel,  Esq.,  F.B.S. 
Richard  Cory,  Esq. 
George  Duncan,  Esq. 


John  Fenwick,  Esq. 
John  Ferguson,  Esq. 
Charles  Icely,  Esq., 
John  Percy,  Enq.,  M.D.,  F.R.S. 
William  Young,  Esq. 

J.  M.  Carmichael,  Esq.,  Secretary. 
Mb.  James  Wright  examined. 
580.  {Chazrman.)  Ton  are  engineer-in-chief  to  the     about  the  cases  of  spontaneous  combustion  or  ex- 
Admiralty  ? — ^lam.  plosionofcoal  which  have  occurred  in  Her  Majesty's 
58L  Ibeliere  you  can  give  us  some  information     ships  for  some  years  past? — The  papers  ^otM^^y    '"C^ 


Mr.  J.  Wright. 
15  Jane  IS?.*^ 
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ONTANEOUS  COMBUSTION  OP  GOAL  IN  SIUPS : 


Mr,  J,  Wrighu  pass  through  my  hands,  and  I  have  looked  up  the 
records  during  the  last  seven  years.    So  fer  as  I  can 

15  June  1875.  ggcertain  with  any  degree  of  exactness  there  have 
only  been  about  five  cases  of  spontaneous  combustion, 
and  two  cases  of  explosion  in  men-of-war  which  were 
considered  of  sufficient  importance  to  be  reported 
during  those  seven  years. 

682.  That  is  quite  irrespective  of  ships  chartered 
by  the  Admiralty  to  carry  coal  ? — Quite  irrespective 
of  those. 

583.  Can  you  give  the  Commission  the  particularH 
of  some  or  all  of  those  cases  ? — Beginning  in  1868  the 
first  is  the  case  of  the  "  Euphrates  "  Indian  troop  ship. 
When  nearing  Bombay,  shortly  before  midnight  smoke 
was  observed  issuing  from  the  starboard  bunker. 
Fortunately  there  were  only  about  20  tons  of  coal  in 
that  part  of  the  bunker.  The  fire  was  extinguished 
without  any  serious  results.  It  was  supposed  to  have 
been  caused  by  the  fact  that  some  of  the  Spence's 
cement  with  which  the  boiler  was  covered  had  fallen 
off  and  an  undue  amount,  of  heat  had  been  communi- 
cated from  the  back  of  the  boilers  to  the  coal  in  the 
boxes.  The  kind  of  coal  is  not  reported,  but  I  believe 
it  was  Welsh  coal. 

584.  That  in  the  opinion  of  the  Department  was 
not  a  case  of  spontaneous  combustion  ? — ^Not  a  case  of 
spontaneous  combustion. 

585.  But  of  communicated  heat  ? — Yes. 

586.  What  was  the  next  case  of  which  you  have 
any  particulars  ? — ^The  next  case  was  that  of  the 
"  Megaera."  In  February  1870,  on  her  passage  from 
Englfuid  to  Ascension,  the  temperature  in  the  wing 
bunkers  was  discovered  to  be  rising  from  130**  to  145% 
and  it  was  considered  necessary  to  clear  part  of  the 
bunkers.  They  did  so,  and  the  coal  was  found  to  be 
considerably  heated,  but  no  damage  of  any  impor- 
tance was  done.  The  coal  in  that  case  was  the 
Hirwain  Aberdare. 

587.  What  was  the  view  of  the  Department  as  to 
the  cause  of  the  casualty  in  that  case  ? — The  bunkers 
were  reported  to  be  well  ventilated  ;  the  usual  pre- 
cautions had  been  taken  to  prevent  overheating.  It 
was  supposed  that  heat  had  been  communicated  in 
that  case  to  the  coal,  but  that  was  proved  not  to  be 
the  case*  as  the  boilers  were  well  covered,  and  no 
steam  pipes  went  through  the  boxes.  It  was  one  of 
those  difficult  cases  in  which  you  could  not  give  any 
clear  reason  for  the  heating  of  &e  coal.  The  Hirwain 
Aberdare  is  supposed  to  be  a  hard  coal  of  the  nature 
of  anthracite,  rather  more  so  than  most  of  the  other 
coals.    No  satisfactory  cause,  I  think,  was  ever  given. 

588.  Was  there  an  inquiry  P^Only  the  reports  of 
the  different  officers  upon  the  subject ;  it  was  inquired 
into  as  well  as  it  could  be,  but  nothing  satisfactory 
came  of  it  as  far  as  I  could  ascertain. 

589.  You  were  then  at  the  Admiralty  ? — Yes. 

590.  You  could  not  arrive  at  any  satisfactory  con- 
clusion ? — No. 

591.  What  was  the  next  case  ? — The  next  case  was 
the  **  Malabar  "  Indian  troop  ship.  In  February  1872, 
on  her  passage  to  Bombay,  a  strong  smell  of  sulphur 
was  observed  by  the  men  working  at  the  boilers,  on 
both  sides  at  the  same  time.  The  bunkers  wexe  im- 
mediately cleared,  and  all  ventilation  stopped.  The 
doors  in  the  after  end  of  the  stokehold  were  opened, 
and  the  coal  taken  out  as  fast  as  possible.  Much  of 
it  was  found  to  be  smouldering  and  heated,  and  only 
requiring  a  little  air  to  burst  into  flame.  It  was 
necessary  to  flood  the  boxes  entirely  to  put  out  the 
fire.  The  coal  had  been  received  from  under  cover  at 
Malta  only  16  days  before,  and  was  perfectly  dry  and 
apparently  well  mixed.  It  consisted  of  one  half 
Cowpen  Hartley  received  at  Malta  in  April  1871,  and 
one  half  Fothergills  Aberdare  received  at  Malta  in 
September  1871.  The  test-tubes  did  not  show  any 
sign  of  the  heat  before  the  discovery,  and  afterwards 
they  never  showed  more  than  llO*',  which  is  very 
little  above  the  usual  temperature  in  the  Red  Sea. 

*  See  Admiralty  Papers,  page  6S,  which  confirm  this  state- 
ment, and  show  that  Hr»  McCuUoch  in  hia  replies,  No.  729  and 
780,  was  mistaken. 


592.  What  conclusion  did  you  come  to  in  that 
case  ? — ^No  decided  conclusion  was  come  to  in  that 
case  either. 

593.  The  coal  was  put  on  board  perfectly  dry  ? — 
The  coal  was  put  on  board  perfectly  dry,  in  good  con- 
dition, and  well  mixed. 

594.  There  was  no  reason  to  believe  that  the  cas- 
ualty arose  from  any  external  cause  ? — ^Not  in  that  case. 

595.  {Mr.  Vivian.)  That  was  the  coal  in  the 
bunkers  ? — ^Yes. 

596.  {Chairman.)  What  is  the  next  case? — The 
next  case  was  that  of  the  **  Glasgow  "  on  the  East 
Indian  Station.  On  the  22nd  of  June  1872  it  was 
discovered  that  there  was  a  heating  of  the  coals  in  the 
starboard  aflb  coal  bunker.  It  was  found  that  the 
greatest  heat  was  about  6  feet  down,  and  about  4  feet 
from  the  side  athwart  ships.  The  coal  there  was  found 
to  be  at  a  temperature  of  about  135°.  The  coal  was 
received  on  board  perfectly  dry,  and  in  fine  weather. 
The  coal  had  been  received  at  Aden,  Bombay,  and 
Trincomalee.  It  had  been  received  on  board  in  small 
quantities  at  those  places.  It  consisted  of  Davis's 
Merthyr,  Davidson's  West  Hartley,  Tyne  fine  Merthyr, 
Cowpen  Hartley.  The  greater  part  of  it  was  Welsh 
coal ;  it  would  probably  be  three-fourths  Welsh  and 
one-fourth  of  it  North-country.  There  was  no  damage 
done  in  that  case,  and  no  clear  reason  was  assigned 
for  the  heating  of  the  coal.  ^ 

597.  What  was  the  next  case  ? — The  next  case  was 
the  "Rattlesnake"  on  the  coast  of  Africa.  On  the 
20th  of  February  1872  smoke  was  discovered  to  be 
issuing  from  the  bunkers  at  the  back  of  the  starboard 
boilers.  On  removing  about  20  tons  some  discoloured 
coal  was  found.  Precautions  were  taken  to  stow  the 
coals  quite  dry.  The  coal  was  observed  to  contain  a 
large  quantity  of  sulphur  and  iron  pyrites ;  that  was 
the  report  of  the  officer.  I  suppose  it  would  be 
sulphide  of  iron. 

598.  In  that  case  did  you  form  any  judgment  as  to 
the  cause  of  (he  heating  of  the  coals  ? — ^No. 

599.  What  coal  was  it  in  that  case  ? — It  was 
entirely  Cowpen  Hartley. 

600.  In  the  two  other  cases,  the  "  Malabar "  and 
the  "  Glasgow,"  there  was  also  some  Cowpen  Hartley 
on  board  ? — In  small  quantities. 

601.  {Chairman.)  Will  you  go  to  the  next  case  ? — 
The  next  case  was  the  "  Daphne,"  on  October  1 1th, 
1 874.  She  was  lying  at  Trincomalee.  One  lid  of  the 
port  aft  bunker  and  one  lid  of  the  starboard  aft 
bunkers  were  blown  off,  and  a  fiash  of  fiame  was 
observed.  Smoke  was  then  seen  ascending.  In 
shovelling  out  the  coal  a  stoker  came  across  a  small 
portion  of  burning  coal.  The  pumps  were  then  used, 
and  the  fire  was  extinguished.  The  temperature  of 
the  bunkers  before  the  occurrence,  close  to  the  seat  of 
the  fire,  was  not  beyond  the  usual  average.  Starboard 
the  temperature  was  92°  and  port  it  was  95°.  The 
main  steam  pipe  passes  through  the  port  bunkers  so 
that  its  temperature  is  rather  higher  than  starboard 
when  the  ship  is  under  steam.  The  coal  was  two 
t.hirds  Nixon's  Navigation  and  one  third  Davison's 
West  Hartley.  It  was  shipped  at  Aden  in  a  perfectly 
dry  state.  It  also  appeared  dry  on  the  11th  of 
October.  It  afterwards  transpired  that  the  bunker 
lids  on  those  coal  boxes  had  not  been  removed  for 
some  time  previous  to  the  ^le^  contrary  to  regulations. 
It  was  supposed  at  first  that  the  casualty  was  caused 
by  an  explosion  of  gas  which  had  communicated  the 
fire  to  the  coal. 

602.  Was  there  any  special  inquiry  in  that  case  ? — 
There  was  an  inquiry  by  the  Commander-in-Chief. 

603.  Do  you  know  by  whom  it  was  conducted  ? — 
The  Commander-in-Chief  made  the  inquiry  personally, 
I  think. 

604.  What  was  his  opinion  ? — His  opinion  was 
that  it  was  through  not  ventilating  the  coal  boxes 
sufficiently. 

605.  Did  you  concmr  in  that  ? — So  far  as  we  could 
see  there  did  not  appear  to  be  any  other  reason  assign- 
able for  it  Those  are  the  cases  of  coal  taking  fire. 
The  only  two  cases  resulting  from  explosion  of  gas 
occurred  in  the  •*  Devastation  "  and  the  «  Minotaur." 
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In  the  "Devastation"  in  June  1874,  the  ship's  cook's 
assistant  very  early  in  the  morning  entered  the  bnnkers 
with  a  naked  light  and  an  explosion  of  gas  took  place. 

606.  Was  any  mischief  done  ? — There  was  no 
mischief  done  except  that  the  man  was  burnt  some- 
what about  the  face  and  neck ;  the  bunkers  lid  had 
been  removed  two  days  before,  so  that  the  gas  must 
have  been  generated  during  the  interval. 

607.  Was  anything  done  to  the  coal  afterwards  ? — 
No,  the  coal  was  all  examined.  No  increase  of  tem- 
perature was  found  to  have  been  caused,  and  there 
was  no  appearance  of  any  heating  in  the  coal. 

608.  What  description  of  coal  was  that  ? — ^Welsh. 
§  Fothergill's  Aberdare  and  Insole's  Merthyr,  I  think, 
and  ^  Cowpen  Hartley. 

609.  What  was  the  date  at  which  the  coal  was 
received,  and  how  long  before  that  date  had  it  come 
away  from  the  colliery? — ^The  coal  had  been  shipped, 
at  Portland  six  days  before.  The  bunkers  was  nearly 
full ;  there  was  no  indication  of  heat  or  damp  ;  the 
temperature  was  66°,  and  the  explosion  was  confined 
to  the  neighbourhood  of  the  aperture. 

610.  The  "Devastation"  was  one  of  the  Channel 
fleet  ? — She  was  lying  at  Portsmouth  at  the  time. 

611.  The  "Devastation,"  while  in  the  Channel 
fleet,  received  nothing  but  Welsh  coal  ? — It  was  mostly 
Welsh,  but  mixed  as  before  mentioned  in  the  bunker 
where  the  explosion  occurred. 

612.  The  other  case  of  explosion  was  the  case  of  the 
"  Minotaur  ?  " — Yes,  in  June  1869.  There  then  was 
a  slight  explosion  of  gas  in  the  starboard  aft  bunker 
opening  into  the  shell  compartment.  On  a  light  being 
lowered  into  the  bunker  for  the  pmpose  of  examina- 
tion it.  was  blown  out  by  the  rush  of  gas,  and  there 
was  a  slight  explosion,  but  no  harm  done — nobody 
was  injured. 

613.  Was  the  coal  turned  over  afterwards  ? — The 
coal  was  examined  and  it  was  found  that  there  was  no 
heating ;  the  temperature  in  the  forward  bunker  was 
71°,  and  in  the  aft  bunkers  68°. 

614.  What  coal  was  that? — A  mixture  of  several 
kinds  of  Welsh  and  north  country  received  on  board 
at  various  times  during  the  previous  nine  months. 
The  last  supply  was  received  at  Lisbon  in  May  1869, 
it  was  on  the  top  of  the  other  coal,  and  consisted  of 
Dowlan's  Merthyr,  Ocean  Merthyr,  Powell's  Duffryn, 
Hastings  Hartley,  and  Cowpen  Hartley ;  exact  pro- 
portions not  recorded. 

615.  Those  are  all  the  causes  of  spontaneous  com- 
bustion or  explosion  which  have  occurred  in  the  navy 
for  some  time  past  ? — They  are  all  the  cases  that 
appear  to  have  been  considered  worth  reportmg  to  the 
Admiralty  within  the  last  seven  years. 

616.  Can  you  tell  the  Commission  what  precautions 
are  taken  in  the  navy  to  guard  against  over  heating 
and  to  detect  any  rise  of  temperature  ? — There  is  an 
old  standing  order  that  the  wood  work  of  all  coal 
boxes  is  to  be  lined  with  sheet  iron  and  the  Captains 
are  to  see  that  the  coals  are  never  shipped  wet.  They 
are  to  see  that  they  are  kept  as  dry  us  possible  on 
board,  and  when  a  fresh  supply  is  received  they  are  to 
caiise  as  much  of  the  old  fcoal  as  possible  to  be  trimmed 
forward  so  that  it  may  be  used  first,  and  they  are  to 
cause  the  temperature  of  the  coal  to  be  taken  through 
the  temperature  tubes  every  watch,  and  recorded.  In 
all  large  ships,  at  least,  the  coal  boxes  are  placed  from 
J  6  to  18  inches  from  the  boilers,  and  means  are  taken 
to  create  a  current  of  air  between  the  coal  boxes  and 
the  boilers.  The  boilers  are  covered  with  four  thick- 
nesses of  boiler  felt  to  prevent  radiation  of  heat.  There 
is  a  standing  order  also  that  the  coal  boxes  shall  be 
ventilated  by  the  bunker  lids  being  removed  occa- 
sionally. And  lately,  about  a  year  ago,  a  general 
order  was  issued  that  in  all  ships  some  means  of 
ventilation  should  be  provided  for  carrying  ofi"  any  gas 
that  might  be  generated  in  the  coal  boxes.  The 
general  plan  is  to  lead  some  light  iron  pipes  from  the 
upper  part  of  the  coal  boxes  to  the  nearest  fimnel  casing. 

617.  Have  you  noticed  of  late  years,  say  within  the 
last  two  of  three  years  since  the  great  rise  in  the 
price  of  coal,  any  increase  in  the  number  of  cases  of 
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spontaneous   combustion?  —  I  think   not.     Of   late  Mr,  J.  Wright, 
years  there  has  been   no   difference.      There   were 
rather  more  cases  between  1871  and  1873  than  we 
have  had  the  last  two  years. 

618.  To  what  do  you  attribute  that? — ^I  cannot 
give  any  reason  for  it. 

619.  At  any  rate  in  1873  and  1874,  when,  un- 
doubtedly the  number  of  casualties  in  coal-carrying 
ships  was  much  greater,  there  was  no  corresponding 
increase  in  the  number  of  casualties  in  the  navy? 
—No. 

620.  {Mr.  Iceli/,)  There  was  a  case  of  spontaneous 
combustion  of  coal  in  a  store  at  Jamaica  some  years 
ago.  Have  you  the  particulars  of  that  case  ? — That 
was  in  September  1872.  The  coal  was  stored  in  a 
brick  or  stone-built  building,  I  cannot  say  which, 
and  it  was  roofed  with  corrugated  zinc.  The  coal 
was  Cowpen  Hartley,  and  had  been  landed  in  April 
1872.  The  temperature  under  the  store  was  generally 
about  97®.  The  coal  was  discovered  to  be  hot,  and 
they  removed  about  240  tons.  It  was  reported  by  the 
officer  there  that  the  coal  appeared  to  contain  a  con- 
siderable quantity  of  sulphur  and  iron.  There  was 
no  cause  assigned  for  the  heating  further  than  that. 
There  was  no  serious  damage  done.  The  coal  was 
slightly  charred  and  injured,  but  there  was  no  serious 
damage. 

621.  Are  there  any  means  taken  to  ascertain  the 
temperature  in  the  Government  stores  from  time  to 
time  ? — ^I  do  not  know  that  any  special  means  are  taken 
to  ascertain  the  temperature  in  stores  on  shore ;  but  a 
system  of  ventilation  is  carried  out  by  louvres  over 
the  top  in  some  cases,  and  in  other  cases  by  side 
louvres  all  along  ;  but  as  regards  the  taking  of  the 
temperature,  I  do  not  think  there  are  any  distinct 
orders  upon  the  subject. 

622.  Was  there  any  e^^dence  as  to  how  the  fire,  or 
the  heating  of  the  coal  was  first  discovered  in  the  store 
at  Jamaica  ? — That  is  not  stated  in  the  report.  The 
report  simply  says  that  the  coal  was  discovered  to  be 
hot. 

623.  Do  you  attribute  the  immunity  which  the 
vessels  in  the  navy  appear  to  enjoy  from  this  tendency 
to  spontaneous  combustion  of  coal  to  the  fact  of  the 
temperature  being  regularly  taken,  and  to  those  orders 
of  the  Admiralty  to  which  you  have  referred  being 
carried  out  ? — I  should  think  that  would  be  one  great 
reason  for  it.  By  reason  of  the  discipline  on  board  a 
man-of-war,  and  by  the  temperature  l^eing  regularly 
taken  in  that  way,  a  fire  is  prevented  from  getting 
ahead  to  any  extent  before  it  is  discovered.  It  is 
rather  strange  that  in  two  of  the  cases  which  I  havo 
mentioned,  the  thermometer  on  being  lowered  in  the 
temperature  tubes  did  not  show  any  unusual  rise. 
The  firo  or  heating  seemed  to  be  confined  to  a  very 
small  space.  It  was  first  discovered  from  the  smoke 
or  sulphurous  fumes  coming  up  the  boxes,  not  from 
the  indications  of  the  thermometer. 

624.  Have  you  in  any  of  the  cases  any  information 
about  any  rise  of  temperature  having  taken  place ;  for 
instance,  is  there  any  statement  that  the  thermometer 
was  lowered  at  a  certain  time  and  gave  you  a  certtiin 
number  of  degrees,  and  that  it  was  lowered  at  another 
period,  an  hour  or  so  after,  and  that  it  showed  an 
increase  in  the  temperature  during  that  period,  so  as 
to  indicate  whether  the  heating  took  place  rapidly  or 
not  ? — ^No,  I  do  not  think  that  in  any  of  these  reports 
that  has  been  recorded,  for  in  most  cases  as  soon  as  they 
discovered  that  the  temperature  was  high  they  took 
means  immediately  to  get  at  the  seat  of  the  heat,  so 
that  they  did  not  wait  to  take  the  temperature  subse- 
quently. In  all  these  cases  I  think  they  did  not  wait 
to  record  the  gradual  increase  of  the  temperature. 

624ci.  At  present  those  tubes  are  plain.  Do  you 
think  if  they  were  perforated  they  would  show  indica- 
tions of  heating  in  the  coal  more  readily? — They 
would  show  those  indications  more  readily  no  doubt, 
because  there  would  then  possibly  be  a  current  to- 
wards the  tube.  However,  I  believe  it  is  a  question 
with  some  people  whether  it  is  right  to  ventilate  coal- 
boxes  much  or  not 
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^2^.  Aro  you  in  favour  of  the  ventilation  of  coal- 
boxes  ? — We  are  in  favour  of  the  ventilation  of  coal- 
boxes,  so  much  so,  that  an  order  has  been  given  to 
ventilate  coal-boxes  in  ships  of  any  kind,  by  means  of 
these  tubes  leading  to  the  funnel  casings. 

626.  Those  are  outlets,  but  are  inlets  provided,  or 
recommended  ? — No  inlets,  except  what  you  get  by 
removing  the  bunker  lids,  and  opening  the  trimming 
doors. 

627.  Then  would  the  air  pass  through  the  body  of 
the  coal  ? — Yes.  Then  when  the  coal  was  taken  on 
board  ship  on  most  occasions  the  trimming  doors 
would  be  open,  which  would  give  ventilation  from 
below.  The  shoots  in  front  of  the  trimming  doors  are 
generally  free  from  coal,  so  that  generally  there  would 
be  a  current  there  whenever  the  bunker  lids  or  doors 
were  open. 

628.  That  is  usually  the  case  on  board  ship  ? — Yes. 

629.  An  inlet  is  provided  by  that  means  ? — ^Yes. 

630.  The  exit  would  be  through  the  funnel  casing, 
where  an  active  circulation  would  be  kept  up  frx)m  the 
heat  maintained  there  ? — Yes. 

631.  {Mr,  Fenwich.)  In  all  those  cases  which  you 
have  given  us,  the  coal  appears  to  have  been  mixed 
coal  ? — It  was  mixed  coal  in  most  of  the  cases,  but 
Welsh  in  the  ** Euphrates"  and  **MegaBra,"  and  north 
country  in  the  **  Rattlesnake."  The  report  in  thai 
case  only  refers  to  Cowpen  Hartley  received  at  Sierra 
Leone. 

632.  It  was  only  Cowpen  Hartley  in  the  "  Rattle- 
snake "  ? — Yes,  so  I  infer  from  the  report. 

633.  Do  the  Admiralty  take  such  coal  as  the  market 
produces,  or  is  the  Admiralty  in  the  habit  of  sending 
particular  descriptions  of  coal  direct  to  the  particular 
ports  ? — I  am  not  very  well  acquainted  with  the  way 
in  which  the  contracts  are  made  at  present ;  but  I 
understand  that  Mr.  Rowsell,  the  director  of  contracts, 
has  been  requested  to  give  evidence,  and  he  will  be 
better  able  to  tell  you  all  those  particulars  than  I  am. 
I  think  the  Admiralty  contract,  in  moat  cases,  direct 
with  the  mine  owner  to  supply  certain  quantities  of 
coal  for  certain  stations ;  and  the  Admiralty  are  not 
at  the  risk  of  shipping  them,  they  only  receive  the 
coals  as  they  are  sent  over  the  ship's  side,  the  coal 
owner,  or  the  shipowner,  taking  all  the  risk  ;  the 
Admiralty  simply  receive  the  coals  at  the  stores. 
They  order  a  cargo  of  Cowpen  Hartley,  or  a  cargo  of 
Davisons,  or  a  cargo  of  Welsh  coal  to  be  delivered  at 
certain  depots  by  certain  times. 

634.  {Mr.  Vivian.)  You  have  given  us  five  cases 
of  spontaneous  combustion,  namely,  the  '^Megaera," 
the  *< Malabar,"  the  *^ Glasgow,"  the  "Rattlesnake," 
and  the  "  Daphne  " — Cowpen  Hartley  formed  a  portion 
of  the  cargo  in  four  out  of  ^\e  of  those  cases — have 
you  investigated  the  character  of  the  Cowpen  Hartley 
coal  at  all  ? — No,  I  have  not.  Samples  of  coal  are 
generally  tested  in  the  coal  testing  boilers  in  the  dock- 
yard, and,  speaking  from  experiments  that  were  made 
with  it,  I  think  as  a  steam  producing  coal  it  is  about 
the  best  of  the  Hartley  coals. 

6iS5.  In  view  of  the  fact  that  in  four  out  of  the  five 
cases  Cowpen  Hartley  formed  a  portion  of  the  cargo, 
you  have  not  thought  it  necessary  to  examine  it  so  as 
to  see  whether  it  contained  much  iron  pyrites  or  not? 
—No. 

636.  In  two  cases  it  was  reported  to  contain  iron 
pyrites  ? — That  was  the  statement  in  the  report. 

637.  {M7\  Duncan.)  As  it  is  not  customary  to 
have  in  merchants'  ships  which  carry  coals  these  tubes 
for  testing  the  temperature,  perhaps  you  will  be  good 
enough  to  describe  what  those  tubes  are  ? — They  are 
simply  iron  tubes  fitted  in  the  deck  above  the  coal 
bunkers,  3  inches  in  diameter,  having  a  moveable  lid, 
and  the  tubes  are  long  enough  to  reach  to  within 
about  2  feet  of  the  bottom  of  the  coal  bunkers.  You 
take  off  the  lid  and  lower  the  thermometer  by  a  string 
and  leave  it  till  you  get  the  correct  temperature  of  the 
region  around.  They  are  fitted  at  a  distance  of  about 
8  feet  apart. 

638.  They  have  no  holes  perforated  in  them  ? — 
They  ptxve  no  holes  perforated  in  them. 


639.  Unless  the  lower  end  was  left  open,  tbey 
would  be  apt  to  get  tJie  small  coal  in  them  ?— Yf« ; 
and  if  perforated  round  the  sides  the  smaU  coal  would 
get  through. 

640.  Those  tubes  come  up  through  the  deck?— 
Yes,  so  that  you  can  lower  the  thermometer  down 
them. 

641.  Have  you  any  impression  that  the  mixing  of 
the  coals  is  an  injury,  that  is  to  say,  the  combinin<y  of 
different  coals? — No,  I  have  no  opinion  upon  that 
subject.  I  have  not  seen  anything  to  call  particular 
attention  to  it. 

642.  Some  ship  owners  object  to  carry  mixed  coils 
having  the  impression  that  the  mixing  of  coals  is 
calculated  to  cause  spontaneous  ignition  ? — There  is 
at  present  a  standing  order  at  the  Admiralty  that 
mixed  coals  should  be  used  in  the  navy  in  proportioQ 
of  two-thirds  Welsh  and  one-third  north  country  on 
most  of  the  stations,  and  that  the  coals  should  he 
mixed  on  board,  that  two  bags  of  Welsh  and  one  of 
north  country  shall  be  put  in  the  bunker  alternately. 

643.  The  fair  inference  from  that  is,  that  th^ 
Admiralty  have  no  idea  that  mixing  has  any  effect  at 
all  in  causing  spontaneous  combustion  ? — Quite  so. 

644.  {Mr.  Ferguson.)  Were  those  coal  boxes  in 
which  the  coals  took  fire  nearest  to  the  boilers  ?— At 
the  back  of  the  boilers,  near  the  boilers,  there  was  a 
spfwe  of  about  16  inches  in  each  case  between  th(- 
boilers  and  the  coal  box. 

645.  Was  there  a  fire  in  the  boiler  in  all  the  cases  ? 
— There  was  not  in  the  "Devastation,"  "Minotaur," 
or  «*  Daphne,"  I  think. 

646.  It  is  not  usual  in  merchant  vessels  to  pnt  the 
bunkers  so  far  away  back  from  the  boilers.  Six  inchw 
is  about  the  distance  in  the  case  of  old  low-pressure 
boilers,  but  in  the  case  of  high-pressure  boilers  the 
distance  apart  is  greater  ? — ^In  the  navy  we  keep  them 
about  the  distance  apart  that  I  have  mentioned,  it  \s 
partly  with  the  object  of  getting  round  the  boilers  to 
do  any  repairs,  that  distance  gives  sufficient  space  far 
a  man  to  get  between  the  cod  box  and  the  hdlers. 
In  some  small  vessels  in  the  navy  where  the  quantity 
of  coal  carried  is  necessarily  small  and  the  coal  hoies 
are  of  small  cubical  capacity,  we  have  been  obliged  lo 
put  them  within  about  6  inches  of  the  boilers :  in 
those  cases  the  bulk  of  the  coal  is  not  large,  and  with 
the  temperature  tubes  fitted  we  have  had  no  reason  ta 
believe  that  there  was  any  risk  in  putting  the  coal 
boxes  so  close  to  the  boilers  as  6  inches. 

647.  From  the  fact  that  the  coaLs  which  took  fire 
were  so  near  the  boiler,  you  would  infer  that  the  hcst 
of  the  boilers  affected  them  would  you  not  ? — In  eome 
cases  the  temperature  tubes  did  not  show  any  increiis* 
of  heat.  A  little  would  be  due  to  proximity  to  the 
boiler. 

648.  Are  you  aware  whether,  in  merchant  vfe^sels, 
coals  have  become  heated  too  near  the  boilers  ?— No, 
I  am  not  acquainted  with  any  such  cases. 

649.  You  said  that  you  thought  the  navy  was  more 
free  from  cases  of  spontaneous  combustion  tlian  Dier- 
chant  vessels  ? — I  think  so  from  the  fact  of  precautious 
being  taken  to  guard  agains't  danger  and  from  the 
better  discipline  on  board  men  of  war, 

650.  Do  you  think  the  distance  of  the  coal  lx)xei? 
from  the  boilers  would  have .  any  share  in  it  ?— It 
would  have  something  to  do  with  it,  no  doubt. 

651.  {Dr.  Percy.)  You  spoke  of  one  case  in  which 
it  was  believed  that  fire  had  been  communicated  ti- 
the coal  on  account  of  the  removal  of  the  cement  d 
the  boiler.  What  temperature  do  you  think  would  be 
communicated  to  the  coal  under  thcfie  conditions?— 
1  could  hardly  say ;  the  temperature  of  the  boiler 
itself  would  be  between  260°  and  270%  then  there 
would  be  a  space  of  16  inches  between  the  bacfcA)f  the 
boiler  and  the  coal  box,  and  the  seat  of  the  fire  vss 
about  4  feet  in. 

652.  It  was  not  on  the  outside  that  heat  would  be 
greatest  ? — ^No,  but  a  little  way  in. 

653.  Is  it  the  impression  at  the  Admiralty  that  all 
coal  when  wet  is  more  likely  to  fire  than  when  dry?— 
That  is  the  strong  impression  at  the  Admiralty. 
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654.  Can  you  adduce  any  facts  in  justification  of 
that  conclusion  ? — The  only  case  I  know  of  late  years 
is  a  c^ise  of  heating  of  coal  that  took  place  about  a 
year  ago  in  the  Bermuda  coal  store. 

6.55.  Do  you  know  whether  that  coal  happened  to 
contain  much  iron  pyrites  ? — No,  the  report  was  that 
it  was  small  coal  taken  into  store  when  the  atmosphere 
was  moist. 

656.  No  reference  was  made  to  the  point  of  its  con- 
taining iron  pyrites? — ^No,  I  think  not. 

657.  Is  any  really  searching  examination  ever  made 
at  the  Admiralty  with  a  view  of  ascertaining  the 
amount  of  iron  pyrites  in  the  coal  which  they  consume, 
or  the  manner  in  which  that  iron  pyrites  is  diffused 
through  the  coal,  whether  uniformly  or  in  lumps  ? — 
I  do  not  know  of  any  such  inquiry  having  been  made. 

658.  In  one  case  to  which  you  referred  you  said 
that  the  fire  was  very  local  in  that  case.  Was  any 
examination  made  with  a  view  to  ascertain  whether 
that  part  of  the  coal  in  which  the  firing  took  place 
contained  more  than  the  usual  amount  of  iron  pyrites  ? 
— That  I  think  was  the  case  of  the  "  Daphne."  In 
that  case  the  report  contained  no  statement  that  the 
coal  appeared  to  contain  more  than  the  usual  amount 
of  iron  pyrites. 

659.  No  examination  upon  that  point  was  made  ? — 
No  special  examination  was  made. 

660.  (iH/r.  Abel.)  According  to  the  regulations,  the 
operation  of  mixing  the  coal  is  to  be  earned  on  during 
the  loading  of  the  coal  on  board  ship  ? — That  is  so. 

661.  The  different  sorts  of  coal  are  shot  into  the 
bunkers  alternately.  A  load  of  one  coal  is  first  shot 
in,  and  then  one  load  of  another  coal  ? — Yes. 

662.  Has  any  note  been  taken  as  regards  the 
mechanical  condition  of  the  coal  in  the  bunkers  in 
those  cases  of  spontaneous  combustion  ? — I  think 
not. 

663.  No  record  exists  as  to  whether  the  cargo 
appeared  to  be  composed  of  small  coal  to  a  greater 
extent  on  some  occasions  than  others  ? — The  only  case 
in  which  any  reference  was  made  to  the  smallness  of 
the  coal  was  that  of  the  coal  store  in  Bermuda.  There 
the  report  mentioned  that  the  coal  was  very  small,  and 
that  it  lay  close  together ;  and  it  was  also  stated  that 
it  was  taken  in  when  the  atmosphere  was  moist. 

664.  {Mr,  Young.)  You  have  told  us  how  the 
Jamaica  store  was  built,  do  you  know  whether  other 
stores  elsewhere  are  of  a  similar  description  ? — Some 
of  them  are  built  of  bnck,  and  others  are  built  of 
iron. 

665.  Ai-e  they  always  covered  ? — In  all  cases,  I 
thinkj  they  are  covered  I  think  all  the  foreign  ones 
are  covered. 

666.  What  depth  of  coal  is  generally  stored  ? — 
Various  depths,  from  5  or  6  feet  to  12  feet. 

667.  The  coal  would  not  be  so  deep  as  in  the  hold 
of  a  large  ship  ? — I  think  not.  In  some  cases  the 
coals  are  stored  in  building  with  brick  walls  and 
arches,  and  those  would  be  from  10  to  12  feet  deep  ; 
on  the  top  of  the  arches  there  would  be  louvres,  those 
arches  would  be  about  10  feet  wide  and  perhaps  12 
feet  deep  running  in  long" bays. 

668.  So  that  there  would  be  a  thorough  draught  ? — 
There  would  be  a  good  draught.  In  the  coal  store  in 
Gribraltar,  for  instance,  the  back  of  the  store  is  part  of 
the  rock,  then  there  is  an  iron  roof,  and  the  sides  are 
covered  a  certain  way  up,  then  perhaps  there  would 
l>e  4  or  5  feet  comparatively  open  all  round  at  the 
upper  pai't  of  the  sides. 

669.  You  know  of  no  case  of  combustion  of  coal  in 
a  store  on  shore,  except  the  case  at  Jamaica  ? — I  think 
there  was  a  case  at  Woolwich  about  ten  years  ago,  but 
I  have  no  particulars  of  that  case. 

670.  \Chairman.)  Experiments  with  regard  to 
mixing  coal  for  the  use  of  the  navy  have  been  going 
on  for  the  last  12  or  15  years,  more  or  less,  have  they 
not  ? — ^Yes. 

671.  Was  one  of  the  points  kept  in  view  in  those 
experiments  the  liability  of  coal  to  fire? — No,  that 
matter  did  not  arise  in  the  inquiry  so  far  as  I  know. 

672.  You  said  that  there  was  some  difference  of 


opinion  whether  ventilation  promoted  or   prevented  Mr.  J.  Wright. 

spontaneous  combustion  ? — That  is    what  I  gather  

from  people  whom  I  heard  discussing  the  question.    16  June  1875 
Some  are  of  opinion  that  it  is  not  desirable  to  have 
much  ventilation,  the  general  opinion,  however,  is,  I 
think,  that  it  is  desirable  to  have  ventilation. 

673.  The  view  of  the  professional  officers  at  the 
Admiralty  is  that  it  is  desirable  to  have  ventilation  ? — 
That  it  is  desirable  to  have  ventilation  in  the  coal 
boxes  on  board  ship. 

674.  Would  you  apply  a  priori  the  same  to  merchant 
ships  carrying  cargoes  of  coal  ? — I  think  so. 

675.  So  far  as  the  experience  derived  from  what 
has  taken  place  in  the  carriage  of  coal  in  bunkers  in 
ships  in  the  navy  goes  you  think  it  points  to  the 
desirability  of  thorough  ventilation  rather  than  of  no 
ventilation  ? — I  think  so. 

676.  But  as  to  coal-carrying  ships  you  have  no 
personal  experience  ? — I  have  no  personal  experience 
with  regard  to  coal-carrying  ships. 

677.  Can  you  give  us  any  idea  of  the  quantity  of 
coal  that  is  carried  in  the  bunkers  of  a  man-of  war  ? — 
It  varies  from  perhaps  20  tons  to  ^300  tons,  ac- 
cording to  circumstances.  In  large  iron  vessels  the 
coal  bunkers  are  really  water-tight  compartments, 
local  conditions  regulate  the  quantity  of  coal  carried 
in  the  different  compartments.  In  some  cases  200 
tons  would  be  carried  in  one  compartment,  in  others 
40,  or  50. 

678.  {Mr.  Dufican.)  In  a  vessel  like  the  "Eu- 
phrates," the  compartments  would  carry  more  than  1 ,200 
tons,  would  they  not  ? — There  are  a  great  many  com- 
partments in  the  "  Euphrates  " ;  she  would  carry  1,200 
tons  altogether.  In  the  after  coal  reserves  she  would 
carry  perhaps  300  tons  ;  then  there  would  be  100  tons 
an  each  side  of  the  engines ;  then  there  would  be 
perhaps  200  tons  on  each  side  of  the  boilers,  and  then 
in  another  reserve,  perhaps,  she  would  carry  300  tons, 

679.  {Chairman.)  About  300  tons  would  be  the 
outside  carrying  capacity  of  any  one  of  the  compart- 
ments } — So  far  as  I  recollect  at  present  that  would 
be  the  outside  capacity  of  any  one  of  the  compart- 
ments. 

680.  {Mr.  Vivian.)  In  regard  to  the  Bermuda  store 
in  which  you  stated  the  coals  got  heated  about  a  year 
ago,  what  quantity  of  coal  was  in  the  store  ? — I  cannot 
say ;  the  report  does  not  state  the  quantity. 

681.  What  description  of  coal  was  it  ? — ^Baltimore 
coal.  American  coal.  It  is  a  small  coal,  sometliing 
like  our  Welsh  coal.  It  was  used  on  the  North- 
American  station  for  mixing  with  Nova  Scotian  Pictou 
coal.  Nova  Scotian  Pictou  coal  is  of  a  bituminous 
nature,  and  it  was  supposed  to  burn  better  with  a 
mixture  of  this  Baltimore  coal,  but  since  that  casualty 
orders  have  been  given  to  discontinue  the  use  of 
Baltimore  coal. 

682.  ( Chairman.)  You  call  it  Baltimore  coal ;  that 
is  to  say  it  was  shipped  at  Baltimore  ? — ^Yes. 

683.  It  was  a  Pennsylvanian  coal,  was  it  not  ? — I 
believe  so,  and  shipped  at  Baltimore. 

684.  {Mr,  Vivian.)  You  have  given  us  seven 
instances  in  which  casualties  have  occurred  in  men  of 
war.  During  the  period  that  those  casualties  occurred, 
how  many  of  Her  Majesty's  ships  were  in  com- 
mission ? — The  number  of  steamships  in  commission 
would  be  170  on  the  average  during  that  time. 

685.  The  number  of  years  in  which  those  casuaJities 
occurred  was  about  seven  ? — Yes,  the  casualties  would 
be  about  six -tenths  per  cent,  per  annum. 

686.  Rather  more  than  half  per  cent,  per  annum  ? 
—Yes. 

687.  {Mr.  Icelt/.)  The  seven  cases  include  spon- 
taneous combustions  and  explosions  ? — Yes,  about 
that. 

688.  In  the  explosions  little  harm  was  done  ? — ^Very 
little ;  in  fact  there  was  no  material  damage  done  in 
any  case. 

689.  {Chairman.)  If  you  excluded  the  explosions, 
it  would  be  half  per  cent,  per  annum  ? — Yes. 

690.  Will  you  give  the  Commission  some  informa- 
tion as  to  the  manner  in  which  coal  is  stored  at  home 
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Mr.  J. Wright,  ports.  Is  it  covered? — In  most  cases  it  is  covered. 
At  Portsmouth  there  is  no  coal  store  on  shore,  but 
there  is  a  large  one  being  built  in  connexion  with  the 
dockyard  extension.  Some  of  the  coal  is  stored  in 
the  open  air  in  the  dockyard,  and  there  are  coal  hulks 
and  haulabouts  that  will  contain  altogether  about 
10,000  tons.  At  Devon  port  there  is  a  store,  I  do  not 
know  the  quantity  it  will  contain,  but  there  is  an  iron 
building  there  with  openings  round  the  eaves,  and 
there  are  also  coal  hulks  and  haulabouts  there. 

691.  And  at  Sheerness  ? — I  do  not  think  there  is  a 
coal  store  under  cover  there,  most  of  the  coal  however 
is  in  hulks. 

692.  Have  you  known   any  instances  in  the   last 


seven  years  of  combustion  in  either  ot  those  three 
places  ? — I  do  not  know  of  any  case  of  spontaneous 
combustion  having  occurred  .in  a  coal  hulk.  With 
reference  to  the. question,  I  was  asked  by  Dr.  Percy 
as  to  whether  there  was  any  inspection  of  coal  for 
iron  pyrites.  I  may  mention  that  in  the  South  Wales 
district  and  in  the  North  Country  district  there  is  an 
inspector  resident  who  is  supposed  to  see  that  the  coal 
shipped  is  of  good  quality  and  free  from  impurities. 

693.  (Dr.  Percy ^  All  that  he  does  is   simply  to 
inspect  the  coal  ? — That  is  all. 

694.  He  does  not  make  any  chemical  or  other  ex- 
amination of  the  coals  ? — ^No. 


The  witness  withdrew. 


.  Mr.  Henry  Joiinson 

Mr.  H.J.  696.  (Chairman.)  In  what  capacity   are  you  em- 

McCuUoch.   ,  ployed  under  the  Admiralty  ? — I  am  consulting  coal 
engineer  to  the  Admiralty. 

697.  Have  you  been  long  connected  with  the  coal 
trade  ? — More  than  30  years. 

698.  Will  you  tell  the  Commission  in  what  capacity  ? 
— I  originally  commenced  my  public  life  as  a  mining 
engineer.  Then  I  was  for  17  years  consulting  coal 
engineer  to  the  Great  Northern  Railway,  in  which 
capacity  I  had  to  buy  all  their  coals.  Then  I  left 
them  and  became  a  viewer  and  consulting  engineer  on 
my  own  account,  having  under  my  charge  several 
collieries  in  North  Wales  and  other  places,  till  I  joined 
the  Grovernment  seven  years  ago.  In  addition  to  that, 
I  have  been  for  20  years,  and  am  now,  consulting  coal 
engineer  to  the  Madras  Railway  Company.  I  advise 
as  to  buying  their  coals,  and  inspect  them,  and  ship 
them.  I  have  sent  out  nearly  400,000  tons  of  coal 
and  coke  to  Madras. 

699.  You  have  had  20  years'  experience  in  shipping 
coal  for  the  Madras  railway,  and  six  or  seven  years  ex- 
perience in  shipping  coal  for  the  Government  ? — Yes. 

700.  Can  you  give  the  Commission  any  informa- 
tion as  to  cases  of  ignition  of  coal  which  have  taken 
place  in  your  experience  since  you  have  been  connec- 
ted with  the  Madras  railway  and  with  the  Admiralty  ? 
— I  have  only  had  two  cases  of  spontaneous  combus- 
tion in  shipping  coals  for  the  Madras  Railway,  and 
singularly  enough  they  were  in  1874.  I  never  had  a 
case  before  1874. 

701.  Have  you  ever  had  any  cases  of  ignition  in 
shipping  coal  for  the  Government  ? — In  shipping  the 
hundreds  and  thousands  of  tons  of  coal  for  the  Govern- 
ment, I  have  not  known  the  case  of  a  single  ship  in 
which  spontaneous  combustion  has  occurred,  except 
one,  though  there  have  been  two  or  three  cases  of 
spontaneous  combustion  in  someof  Her  Majesty's  ships. 

702.  That  is  to  say,  in  the  coal  ships  which  have 
earned  to  foreign  ports  the  coal  which  you  have 
purchased  for  the  Grovernment,  you  have  only  had  one 
case  of  ignition  ? — Only  one  case,  and  that  was  in 
English  waters. 

703.  Will  you  state  the  particulars  of  those  three 
cases  to  which  you  refer,  two  of  them  being  ship- 
ments for  the  Madras  Railway,  and  the  other  being  a 
shipment  for  the  Admiralty  ? — ^In  the  case  of  the  ship- 
ment for  the  Admiralty  the  coal  was  shipped  at 
Cardiff;  there  had  been  contrary  winds,  and  the  ship 
was  boxing  about,  and  when  she  was  a  little  beyond 
the  Scilly  Islands  she  took  fire. 

704.  What  was  the  size  of  the  ship  ?—  She  was 
about  800  tons. 

705.  How  much  coal  had  she  on  board  ? — ^About 
800  tons. 

706.  She  was  full  ? — ^I  think  she  was  quite  full  ; 
she  was  about  500  tons  register. 

707.  Was  any  inquiry  made  into  the  circumstances 
of  that  casualty  ?— No ;  the  men  took  to  their  boats ; 
the  ship  was  burnt,  and  went  down. 

708.  When  was  that  ?— It  was  in  1872  or  1873. 

709.  Was  no  inquiry  made  afterwards  into  the  cir- 
cumstances ?  —  I  never  heard  of  any  particular  in- 
quiry ;  it  did  not  come  under  my  notice  particularly, 
for  this  reason  :  we  buy  all  our  coals  delivered  at  a 


McCuLLOOH  examined : 
port ;  we  contract  with  colliery  owners  on  this  side, 
and  we  say,  At  what  price  will  you  deliver  at  Gibraltar  ? 
for  instance,  and  they  have  to  efi^ect  their  own  insur- 
ance, and  find  their  own  shipping,  and  everything.  If 
they  deliver  the  coal  at  that  port  they  are  paid  for  it 

710.  So  that  it  did  not  become  the  duty  of  the 
Admiralty  to  make  any  inquiry  into  the  case  ? — No. 

711.  Did  not  the  Admiralty  take  any  interest  in  it 
with  reference  to  the  kind  of  coal  purchased,  8o  that 
it  might  be  avoided  if  it  was  found  to  be  liable  to 
spontaneous  combustion  ? — I  do  not  believe  that  coal 
could  ignite ;  the  casualty  must  have  been  owing  to 
something  external  to  the  coal  itself. 

712.  What  coal  was  it  ? — If  I  mistake  not,  it  con- 
sisted of  two  kinds  of  South  Wales  coal,  ihe  exact 
denomination  of  which  I  am  unable  to  give.  It  was 
shipped  at  Cardiff. 

713.  Now  will  you  give  the  particulars  of  the  two 
cases  you  mentioned  of  coals  shipped  for  the  Madras 
railway  ? — The  first  was  ihe  "  Numea,"  which  sailed 
from  the  Tyne  on  the  1st  of  May  1874;  she  had  1,530 
tons  of  coal  filled  up.  The  coal  was  Cowpen  Hartley 
coal.  On  the  14th  of  September  (according  to  the 
official  statement  of  the  captain  and  the  notary),  when 
they  were  near  Madras,  they  observed  smoke  coming 
out  of  the  hatches  and  they  immediately  proceeded  to 
endeavour  to  ascertain  the  cause  of  it,  and  they  found 
that  the  coals,  though  not  in  fiaroc  or  even  red  hot, 
were  very  hot ;  they  poured  water  on  them,  and  got 
into  harbour  without  much  damage.  1  investigated 
that  matter  thoroughly  myself,  and  I  found  the  reason 
of  the  casualty  to  be  what  I  should  have  suspected, 
namely,  that  water  had  got  into  the  hold  and  the  coals 
had  become  wet. 

714.  Water  had  got  into  the  hold  on  the  voyage  ? — 
Yes. 

715.  The  coal  was  shipped  dry  ? — Yes,  in  the  usual 
way ;  I  suppose  it  was  perfectly  dry  when  shipped. 

716.  Was  the  evidence  conclusive  that  water  had 
got  in  ? — Perfectly  conclusive. 

717.  Was  there  any  iron  pyrites  in  the  coal? — It  is 
very  free  from  sulphury  it  fs  one  of  the  best  coals 
in  the  Tyne.  There  are  four  or  ^yfQ  of  about  equal 
value,  but  I  believe  it  is  the  freest  from  sulphur  of 
any  one  of  them,  or  as  fi-ee. 

718.  Passing  to  the  other  case,  what  was  that  ? — 
The  other  case  was  the  "  Palmyi-a,"  which  sailed  from 
Liverpool  on  the  17th  June  1874  with  1,206  tons 
fully  loaded. 

719.  With  what  coals? — ^Pearson  and  KnowWs 
W^igan  Hartley.  On  the  17th  of  September,  after 
having  had  rather  a  rough  passage,  they  saw  smoke 
issuing  from  the  hatchways;  they  took  the  main  hatch 
off,  and  discovered  that  the  smoke  was  coming  rapidly 
up,  and  to  all  appearance  the  coal  was  on  fire.  They 
immediately  got  the  donkey  engine  to  work  (accord- 
ing to  the  report  which  was  vouched  for  in  tlie  usual 
way),  and  they  poured  many  tons  of  water  on  the  fire, 
and  then  strove  to  get  the  coals  out.  They  got  about 
18  tons  of  coals  out  and  mastered  the  fire. 

720.  What  was  supposed  to  be  the  cause  of  that  ? — 
In  investigating  that,  I  found  likewise  that  they  had 
got  a  lot  of  water  in. 

721.  That  waa  the  captain's  explanation,  was  it?— 
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He  did  not  seem  to  want  to  explain  it  that  way,  but 
I  found  it  out  simply  by  putting  certain  questions  to 
bim  and  the  mates.  I  felt  perfectly  sure  that  unless 
some  unaccountable  action  had  taken  place  it  must 
have  been  from  water  getting  in. 

722.  There  was  nothing  peculiar  about  the  state  of 
the  coal  when  shipped  ? — Nothing,  I  saw  it  shipped, 
it  was  shipped  at  a  high  level. 

723.  How  many  feet  did  it  fall  ? — The  high  level  is 
30  or  40  feet  above  the  quay  side,  and  then  they  have 
a  crane  on  the  top  ;  they  take  hold  of  the  wagon  and 
lower  it  down  to  about  the  level  of  the  bulwarks  of  the 
ship,  and  then  they  take  the  end  of  the  wagon  out,  and 
the  coal  goes  into  the  hold ;  the  first  fall  would  be, 
I  should  think,  probably  about  26  feet. 

724.  Then  in  all  your  experiences  those  are  the 
only  three  cases  of  coal  taking  fire  spontaneously  which 
you  have  been  concerned  with  ? — ^Yes,  that  is  so. 

725.  How  many  cases  of  shipments  of  coal  altogether 
have  you  been  concerned  with  for  the  Government, 
and  for  the  Maditis  company,  speaking  roughly  ? — 
Several  thousands. 

726.  Therefore  the  per-centage  of  cases  with  which 
you  are  acquainted  is  very  small  indeed  ? — Very 
small  indeed. 

727.  From  your  connexion  with  the  Admiralty,  do 
you  know  of  any  cases  of  spontaneous  combustion  in 
Her  Majesty's  ships,  the  coal  for  use  in  which  you  have 
been  concerned  in  buying  ? — Only  two  cases,  the 
"  Rattlesnake  "  and  the  **  Racoon." 

728.  Were  those  cases  referred  to  you  for  report  ? — 
The  papers  came  round  to  me  in  the  usual  way. 

*729.  What  were  those  cases  ? — They  were  very 
slight,  the  firing  took  place  in  the  bunkers.  I  have  no 
hesitation  in  saying  as  I  said  on  the  minute,  that 
those  cases  entirely  arose  from  the  heat  of  the  boilers, 
and  perhaps  a  little  water  had  got  in.  I  forgot  the 
"  Megicra,**  that  was  another  case  ;  that  was  a  plain 
case  where  a  steam  pipe  went  through  the  coals. 

730.  That  was  a  clear  case  of  heating  from  external 
causes  ? — A  clear  case,  and  the  others  were  I  believe 
the  same.  A  tremendous  heat  would  be  caused,  and 
the  slightest  moisture  would  assist  the  action  and 
cause  the  coal  to  break  into  flame. 

731.  You  stated  the  method  in  which  the  coal  was 
shipped  in  one  particular  case  for  the  Madras  company, 
are  you  well  acquainted  with  the  way  in  which 
coal  is  shipped  at  various  ports? — I  think  I  am 
acquainted  with  the  mode  in  which  coal  is  shipped  in 
every  port  of  Great  Britain. 

732.  How  many  different  ways  of  shipping  coal  are 
there  ? — A  dozen,  or  more  than  that. 

733.  Will  you  describe  the  principal  methods  of 
shipment  ? — The  best  method  of  shipment  of  all  is 
that  which  is  adopted  on  the  river  Tyne,  and  at  Blyth, 
and  Sunderlands.  There  they  have  two  methods.  The 
best  one  of  all  I  will  describe  first.  The  waggon 
comes  on  to  the  top  of  the  drops,  which  are  perhaps 
40  or  50  feet  above  the  water,  the  bottom  of  the 
waggon  is  loose,  hanging  on  a  hinge  on  one  side,  there 
being  two  hasps  on  the  other.  There  is  a  long  telescope 
spoilt,  and  at  the  bottom  of  the  spout,  or  near  the  middle 
of  it,  there  is  a  trap  to  hold  a  waggon  of  coals.  When 
they  knock  out  the  bottom  of  the  waggon  the  coals  fall 
out  of  the  waggon  close  on  to  the  screen,  perhaps  within 
18  inches  of  it.  The  coal  falls  and  runs  down  the  incline 
of  the  screen  until  it  meets  this  ti*ap.  Then  the  ship 
being  empty,  or  thereabouts,  they  have  a  large  tub  that 
will  hold  about  two  tons  of  coal,  a  large  iron  tub 
worked  by  a  crane,  either  by  steam,  or  by  hydraulic 
pressure  ;  they  lower  that  down  and  put  it  under  the 
spout.  They  can,  if  they  like,  make  the  spout  reach 
down  to  the  deck,  or  close  on  to  the  hatchway,  but 
in  this  case  they  do  not  do  that;  they  put  the  tub 
under  the  spout,  open  the  trap,  and  fill  the  tub.  The 
tub,  when  filled,  is  lowered  right  down  to  the  bottom 
of  the  hold.    It  has  a  trap  at  the  bottom,  and  the  man 


*  See  Admiralty  Inquiry,  page  62,  which  shows  that  Mr. 
McCoUoch,  in  this,  and  in  his  next  answer,  was  mistaken. 


who  goes  down  with  it  jost  draws  oat  a  pin,  and  the  Mr,  H.  J. 
bottom  falls  out  and  delivers  its  coal  without  any  McCuUoch. 
breakage.  — 

734.  That  you  consider  the  best  method  of  shipping    ^^  J^"^  ^Q^^* 
coals  ? — Yes. 

735.  Why  ? — ^Because  it  does  not  break  the  coals  at 
all.  The  larger  the  coals  the  greater  their  value,  and 
the  less  danger  there  is  from  fire.  Then,  when  the  coal 
comes  up  nearly  to  the  top,  they  lower  the  spout  down — 
I  said  before  that  the  spout  was  a  telescope, — and  they 
run  the  lower  part  of  the  spout  on  to  the  deck  ;  then 
they  have  a  piece  of  sheet  iron  close  to  the  deck, 
forming  an  acute  angle,  and  the  coals  as  they  fall  on 
this  piece  of  sheet  iron  run  down  on  each  side,  and  the 
trimmers  take  them  away  on  each  side,  right  and  left. 

736.  That,  you  consider  is  the  best  method  of  ship- 
ping coal,  and  spoils  it  the  least  ? — I  do. 

737.  Will  you  give  us  two  or  three  other  methods  ? — 
Then  there  is  another  method  in  use  in  those  three 
places,  which  is  by  what  they  call  swing  drops.  That 
method  is  adopted  in  the  Tyne  and  Sunderland,  but 
not  in  Blyth.  They  have  a  drop  made  with  arms,  on 
to  which  the  waggon  runs ;  and  there  is  a  counter- 
balance just  to  balance  the  weight  of  the  waggon 
when  the  waggon  .was  empty,  so  that  when  the  coal 
was  out  of  the  waggon  the  counter-balance  would 
bring  the  waggon  up  to  bank  again.  They  have  a 
wheel  and  a  break  on  it,  and  when  a  full  waggon  comes 
on,  it  goes  down  by  its  own  gravity,  and  to  hinder  it 
from  going  down  too  quickly  there  is  a  man  who  has 
a  break,  and  he  applies  the  break  sufficiently  to  let  the 
waggon  lower  itself  down  gently  till  it  gets  down  as 
far  as  the  swing  will  aUow  it  in  its  curve  to  go.  Then, 
when  it  gets  there,  the  same  process  takes  place  as 
in  the  case  of  the  tub,  they  take  out  the  pins  and 
take  out  the  bottom  of  the  waggon,  and  the  coal 
drops  right  into  the  hold,  but  it  is  close  on  the  top. 

738.  That  you  consider  a  safe  and  efiectual  method 
of  shipping  coals  ? — I  prefer  the  other,  infinitely,  but 
still  it  is  the  second-best  method. 

739.  Will  you  give  us  one  or  two  more  ? — In  some 
places,  in  South  Wales  and  in  other  places,  of  course 
they  have  nothing  but  the  screen.  They  have  a  tip, 
but  that  tip  is  about  8  or  10  feet  from  the  top  of  tlie 
deck  ;  in  some  instances  6  feet,  and  all  the  coal  must 
fall  down  that  distance  into  the  hold. 

740.  Is  that  the  usual  method  adopted  in  South 
Wales  ?— Yes. 

741.  Do  you  consider  that,  with  regard  to  the  point 
which  this  Commission  is  specially  looking  into,  it  is 
safer  and  more  advantageous  to  shoot  coal  according 
to  the  first  method  you  have  mentiened  ? — I  do,  and  1 
will  show  you  why  I  think  so.  Small  coal  falling  into 
a  ship  becomes  compact  and  dense,  and  therefore  more 
capable  of  excluding  anything  like  air.  The  more 
crevices  that  are  left  between  the  pieces  of  coal,  the 
better  it  is,  and  the  more  opportunity  there  is  for  the 
air  to  circulate  around  the  coal.  Of  course  it  is  the 
^yant  of  air  in  my  opinion  that  causes  the  combustion. 

742.  You  consider  that  the  better  the  coal  is  venti- 
lated the  less  likely  is  combustion  to  take  place  ? — 
Yes. 

743.  Will  you  give  us  some  information  also  about 
the  transport  of  the  coal  from  the  pit  to  the  place  of 
shipment.  Plas  there  been  of  late  years  much  change 
in  point  of  time  in  the  transit  from  the  pit  to  the  place 
of  ebipment,  or  in  any  other  respect? — Within  the 
last  15  or  20  years  there  has  been  a  great  gain  in  the 
time  of  the  transit  from  the  colliery  to  the  staith,  but 
I  am  not  quite  so  sure  whether  that  has  not  been 
counterbalanced  by  the  immense  exportation.  For 
instance,  20  or  25  years  ago  they  were  all  small  wag- 
gons that  were  used,  what  we  call  chaldron  waggons, 
but  of  late  years  we  have  had  10-ton  waggons.  The 
larger  the  quantity  in  the  waggon,  the  worse  for  the 
coal,  in  my  opinion. 

744.  Do  you  think  that  the  employment  of  large 
waggons  increases  the  risk  of  combustion  ? — ^It  breaks 
the  coal  more. 

745.  The  coal  is  not  now  so  long  exposed  to  the  air 
as  it  used  to  be  ? — Perhaps  not. 
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746.  In  that  respect  is  there  a  gain  or  a  loss  ? — A 
gain,  I  think. 

747.  It  is  not  so  long  exposed  to  moisture  ? — ^It  is 
not  so  long  exposed  to  moisture. 

748.  Going  generally  into  the  question  referred  to 
the  Commission,  what  do  you  conceive  to  be  the  prin- 
cipal causes  of  spontaneous  combustion  of  coal  in 
coal-laden  ships  ? — I  look  upon  it  that  there  is  only 
one  thing  that  can  properly  account  for  it.  Very  often 
I  have  seen  coals  put  on  board  ship  in  a  most  lubberly 
way ;  that  is  to  say,  I  have  known  the  sides  of  the 
ship  to  be  wet  and  damp,  and  sometimes  I  have  even 
known  water  to  be  in  the  ship,  quite  apart  from  any 
moisture  in  the  coals  themselves,  and  my  experience 
teaches  me  this,  that  if  coals  are  even  moist,  much 
less  damp,  the  bi-sulphide  in  the  coals  (because  all 
coals  have  it,  saving  perhaps  the  hard  coal  of  South 
Wales,  the  anthracite  coal  ;  except  that  coal  I  know 
of  no  coal  that  is. free  from  sulphur)  becomes,  through" 
its  oxidization,  turned  into  sulphide  of  iron  by  a 
natural  process,  and  during  that  time,  naturally,  suffi- 
cient caloric  is  generated  to  cause  combustion  in  the 
carbon  of  tlje  coal. 

749.  Your  opinion  is  that  all  spontaneous  combustion 
of  coal  is  caused  by  moisture,  and  that  all  coal  is  liable 
to  spontaneous  combustion  ? — More  or  less,  except 
anthracite. 

750.  You  do  not  believe  that  perfectly  dry  coal  ever 
takes  fire  spontaneously  ? — ^I  do  not  believe  it. 

751.  Do  you  think  that  the  number  of  cases  of 
spontaneous  combustion  has  been  greater  in  the  last 
two  years  than  it  was  before  ? — Yes,  I  believe  so. 

752.  The  only  two  cases  you  have  mentioned  as 
having  occurred  within  your  own  experience  were 
last  year  ?— They  were  last  year. 

753.  How  do  you  account  for  that  ? — It  is  partly  to 
be  accounted  for,  I  think,  by  the  immense  increase  in 
our  exports.  •  They  have  increased  marvellously,  and 
of  course  as  the  number  of  ships  increase,  the  number 
of  cases  of  spontaneous  combustion  would  be  likely  to 
increase  in  the  same  ratio ;  but  my  impression  is  that 
there  is  a  great  deal  of  carelessness  in  the  shipping  of 
coal,  and  that  there  is  no  means  of  ventilation. 

754.  Do  you  think  that  there  has  been  greater 
carelessness  of  late  years  ? — I  believe  so. 

755.  Have  you  any  evidence  of  that  ? — It  is  only 
an  impression  ;  more  ships  have  taken  fire  within  the 
last  10  years  than  perhaps  in  the  century  before. 

756.  You  say  that  there  has  been  greater  care- 
lessness, and  also  less  attention  to  ventilation  ;  do  you 
believe  that  in  a  given  number  of  ships  there  are 
fewer  that  are  well  ventilated  than  there  used  to  be  ? 
— I  do  not  think  there  are  any  ships  that  are  ventilated ; 
or  if  they  are,  they  are  so  badly  ventilated  that  the 
ventilation  is  not  worth  speaking  of. 

757.  Your  impression  is  that  coal-laden  ships  are 
not,  as  a  rule,  well  ventilated  ? — I  think  they  are  not 
well  ventilated.  I  may  say  that  they  are  not  ventilated 
at  all. 

758.  Do  you  say  that  absolutely  as  to  nil  of  them, 
or  as  to  the  great  majority  ? — The  great  majority  of 
them  come  under  my  own  observation,  and  I  have  also 
seen  many  that  I  have  had  nothing  to  do  with.  I 
happened  to  be  in  Liverpool  some  two  or  three  years 
ago,  and  I  was  talking  to  a  shipowner  who  was  there, 
and  expressing  my  views  as  to  ventilation.  He  mis- 
understood what  I  said  to  him  on  the  matter  evidently, 
because  he  went  and  had  his  ship  ventilated,  but  instead 
of  making  the  uprights  as  I  advised  him,  and  the  trunk 
as  well,  he  bored  holes  in  his  ventilator,  and  when  the 
coals  went  in,  the  small  coals  went  into  the  holes,  and 
stopped  all  the  ventilation. 

759.  What  in  your  opinion  are  the  precautions  which 
should  be  taken,  and  whicli  are  not  taken  now,  to  pre- 
vent the  s[X)utaneous  combustion  of  coals  in  coal-laden 
ships  ? — I  think  the  remedy  is  very  simple.  From  the 
deck  I  would  put  in  a  ventilator,  of  a  size  varying 
according  to  the  size  of  the  ship,  in  the  forward  part 
of  the  ship,  so  as  always  to  be  open  to  the  breeze.  I 
would  carry  that  down  into  a  large  horizontal  venti- 
lator below,  that  would  run  the  whole  length  of  the 


ship ;  and  at  intervals,  according  to  the  size  of  the  ship, 
I  would  place  upright  shafts  8  or  10  inches  square, 
with  louvres,  so  that,  supposing  they  were  20  feet  apart, 
if  the  coals  were  to  heat  even  from  damp  of  course  the 
heat  would  always  ascend,  and  it  would  come  into 
these  louvres  because  they  would  be  all  open ;  it  would 
come  right  up  through  the  body  of  the  coal,  and  it 
would  escape,  and  so  keep  the  coal  comparatively  cooL 
This  would  go  through  the  hatchways  into  the  open 
air.  That  would  not  cost  much,  and  any  impression  is 
that  it  would  be  a  perfect  preventative  of  heating. 

760.  You  have  stated  already  that  in  respect  of 
ventilation  coal-laden  ships  are  deficient ;  would  you 
impose  upon  them  the  necessity  of  adopting  some 
such  system  as  you  recommend,  by  law  ? — Yes,  and 
it  would  save  their  pockets.  Whether  the  ventilation 
is  made  of  wood  or  iron,  I  do  not  care.  Some 
may  £ancy  that  to  make  the  ventilation  of  wood 
would  be  adding  fuel  to  fiame,  but  I  do  not  think  so, 
because  I  believe  it  would  keep  the  ship  perfectly  free 
from  danger, 

761.  Have  you  any  suggestions  to  make  as^to  the 
best  method  of  extinguishing  fire  on  board  ooal-laden 
ships  ? — I  see  no  other  method  but  the  old-f}i8hion(^ 
one  of  water.  If  yon  could  hermetically  seal  the  bulk- 
heads and  the  hatchways,  we  could  find  a  very  speedy 
way  of  extinguishing  it  with  carbonic  acid,  but  I 
think  it  is  impossible  practically  to  do  so. 

762.  You  mean  with  the  extincteur  ? — ^Yes. 

763.  {Mr,  Vivian.)  What  is  the  form  of  the  wag- 
gons which  are  used  on  the  Tyne,  are  they  not  conical 
at  the  bottom  ? — No,  as  a  rule  the  bottoms  are  flat. 

764.  Do  not  the  sides  slope  to  the  centre  ? — Yes. 

765.  And  the  ends  slope  to  the  centre  ? — ^Yes. 

766.  So  that  they  are  conical  ? — If  you  turn  them 
upside  down  they  are.  When  I  speak  of  a  conical 
waggon  I  mean  a  waggon  in  which  they  have  a  cone 
in  the  bottom. 

767.  I  mean  the  sides  and  the  ends  slope  towards 
the  centre  ? — That  is  so  as  regards  some  of  the 
waggons. 

768.  All  the  waggons  are  so  constructed,  are  they 
not  ? — Not  half  of  them. 

769.  Then  how  can  the  bottom  clear  the  axle-treas  ? 
— It  is  in  between  them. 

770.  There  are  two  classes  of  waggons  on  the 
Tyne,  namely,  end-board  waggons  and  bottom-board 
waggons  ? — Yes. 

771.  I  understood  you  to  speak  entirely  of  bottom- 
board  waggons  ? — No ;  I  said  they  tipped  the  waggons 
up  at  the  end  as  well. 

772.  I  understood  that  to  refer  to  another  species 
of  tipping.  Speaking  of  the  Tyne  mode  of  tipping, 
which  you  say  you  believe  to  be  the  best,  the  ends 
and  sides  of  the  waggons  fall  towards  the  centre  ? — 
Yes. 

773.  Then  those  waggons  may  be  called  inverted 
cones  ? — Yes. 

774.  You  are  acquainted  with  the  South  Wales 
coals,  no  doubt ;  is  it  possible  to  ship  South  Wales 
coals  with  waggons  of  that  character  ? — ^Yes. 

775.  Have  you  ever  seen  it  done? — No,  because 
there  are  no  waggons  of  that  class  in  South  Wales. 

776.  The  blocks  of  South  Wales  coals  are  very 
large,  are  they  not  ? — Yes. 

777.  Can  you  state,  of  your  own  knowledge,  that 
they  would  pass  through  the  bottom  of  those  conical 
waggons? — I  think  they  would. 

778.  Have  you  ever  known  them  do  so  ? — ^No,  be- 
cause there  are  no  conical  waggons  in  South  Wales. 
But  I  have  seen  this  done ;  I  have  seen  large  blocks 
of  splint  coal  come  out  of  those  waggons,  some  of 
them  2  feet  long  by  15  or  18  inches  thick,  readily. 
A  piece  of  coal  may  stick  a  little,  but  the  men  are 
•prepared  with  what  they  call  a  prod,  and  they  ease 
the  piece  of  coal,  and  away  it  comes. 

779.  You  have  no  practical  experience  leading  you 
to  say  that  it  is  practicable  to  ship  South  Wales  coals 
in  those  conical  waggons  ? — ^No,  because  I  never  saw 
a  conical  waggon  in  South  Wales. 

780.  With  regard  to  swing  drops.     You  have  seen 
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them  only  on  the  Tjne,  but  are  you  aware  that  there 
are  swing  drops  also  in  use  in  South  Wales  ? — There 
are  some  at  Swansea  now. 

781.  And  have  been  for  a  good  many  years? — 
Yes,  at  Swansea. 

782.  There  are  none  at  Cardiff? — ^I  think  none. 

783.  At  Cardiff  end-board  waggons  are  used 
entirely  ? — They  are  all  end-board  waggons  there. 

784.  The  system  is  to  drop  the  end  of  the  waggon 
and  let  it  discharge  itself  on  to  the  shoot,  is  it  not  ? — 
Yes. 

785.  Then  in  what  does  that  differ  from  the  New- 
castle system  ? — Only  in  the  delivery  from  the  shoot 
into  the  hold. 

786.  In  what  does  it  differ  from  the  swmg-drop 
Hystem  that  you  said  you  have  seen  in  use  at  Sunder- 
land ? — Somehow  or  other  they  do  not  bring  their 
swing  drops  in  South  Wales  sufficiently  low  down. 

787.  Do  not  they  bring  them  simply  to  that  angle 
at  which  the  coal  will  run  down  ? — The  waggons  are 
not  used  in  this  way  in  the  swing  drops  that  you  are 
speaking  about. 

788.  In  what  way  does  the  swing  drop  of  the  Tyne 
and  the  Wear  differ  from  the  lowering  drop  used  at 
Cardiff  and  Swansea  ? — The  one  goes  so  much  lower 
on  to  the  deck  than  the  other. 

789.  The  end  of  the  shoot  goes  equally  on  to  the 
deck  in  both  cases,  does  it  not  ? — In  the  swing  drop 
there  is  no  nhoot  used  at  all. 

790.  Then  how  do  you  double  screen  into  the  ship  ? 
— I  think  that  is  obsolete  ;  at  least,  I  hope  it  is.  It  is 
obsolete  as  far  as  the  Admiralty  is  concerned.  I  tried 
to  stop  that  waste  of  coal  (beside  the  cost  of  1^.  more 
per  ton)  very  soon  after  I  took  office. 

791.  You  disapprove  of  the  system  of  double 
screening  ? — Decidedly ;  it  makes  the  coal  worse,  and 
is  expensive. 

792.  The  system  adopted  at  Cardiff  and  other  South 
Wales  ports  is  to  have  the  waggon  and  the  shoot  only 
at  such  an  angle  as  to  enable  the  coal  to  run,  is  it  not  ? 
— That  is  the  principal  way. 

793.  So  that  it  is  subjected  to  no  more  pressure 
than  is  necessary  to  cause  it  to  run  ? — Just  so. 

794.  Is  there  not  a  check-board  across  the  shoot 
to  prevent  its  running  down  too  quickly  ? — Yes,  there 
is  a  trap. 

795.  Are  you  acquainted  with  the  system  of  ship- 
ping coal  at  Swansea  ? — ^Yes. 

796.  Do  you  know  the  box  system  ? — Yes. 

797.  You  did  not  mention  that  ? — ^No  ;  because 
the  box  system  is  like  the  tub  system,  only  more 
clumsy. 

798.  That  is  an  entirley  new  system,  adopted  by 
the  Great  Western  Railway,  and  worked  by  hydraulic 
power  arranged  by  Sir  William  Armstrong  ? — ^Yes. 

799.  Those  boxes  lower  the  coal  through  the 
hatchways  into  the  hold  of  ship  ? — Some  of  them  do. 

800.  The  bulk  of  them  do  ?— Yes. 

801.  In  what  way  is  the  Newcastle  system  better 
than  that  system  ? — In  the  first  place,  the  tub  in  the 
one  case  holds  so  much  more  than  the  box  ;  in  the 
next  place,  the  system  is  adopted  at  Swansea  to  a 
very  limited  extent  only. 

802.  You  said  that  the  tub  held  two  tons  ? — ^Two 
or  three,  or  four  tons. 

803.  The  limit  is  the  size  of  the  hatchway  ? — Yes. 

804.  The  South  Wales  tubs  are  as  large  as  the 
hatchway  will  take,  are  they  not? — They  are  like 
boxes.     The  Newcastle  tubs  are  iron  tubs. 

805.  The  Swansea  box  would  hold  two  and  a  half 
tons,  would  they  not  ? — Yes. 

806.  That  box  is  lowered  through  the  hatchway 
into  the  hold  ? — Yes. 

807.  And  the  bottom  of  the  box  is  struck  out  ? — 
Yes. 

808.  Is  not  that  a  good  system? — It  is  a  good 
system,  but  it  is  only  adopted  to  a  limited  extent. 

809.  Is  not  there  this  advantage  in  that  system 
over  the  Newcastle  system,  that  it  saves  one  breakage 
of  the  coal  ?  In  the  Newcastle  system  the  coal  has  to 
be  discharged  from  the  truck  into  the  shoot,  and  then 


from  the  shoot  into  the  tub ;  whereas,  in  the  South 
Wales  system,  the  coal  comes  direct  from  the  colliery 
in  the  box,  and  that  box  is  lowered  into  the  hold  of 
the  ship,  so  that  there  is  one  breakage  less  ? — If  you 
look  at  the  coal  which  is  shipped  by  that  method,  you 
will  find  that  it  is  the  soft  coals ;  none  of  the  best  steam 
coals  are  shipped  from  South  Wales  in  that  way. 

810.  Was  not  the  whole  of  the  coal  on  the  Vale  of 
Neath  system  worked  in  that  way  ? — No ;  at  all  events 
it  is  not  so  now ;  the  tubs  are  in  existence,  but  they 
are  principally  used  for  this  soft  coal. 

811.  Do  you  find  generally  that  the  coal  shipped 
on  the  Tyne  is  discharged  in  better  condition  than  the 
coal  shipped  in  South  Wales  ? — No,  I  would  not  say 
that,  for  the  simple  reason  that  the  best  steam  coals  in 
South  Wales  are  so  large  that  they  come  out  larger 
than  north  country  coals;  but  taking  the  coal  all 
round,  they  come  out  with  a  less  per-centage  of  small 
in  the  north  country  than  in  South  Wales. 

812.  Do  you  think  it  would  be  desirable  that  the 
system  of  shipping  coals  adopted  in  the  north  of 
England  should  be  introduced  into  South  Wales 
ports  ? — I  do. 

813.  Do  you   know   the  system  adopted    at    the 
Alexandra  Docks  at  Newport  ? — I  do  not  know  it.     I ' 
saw  the  docks  opened,  but  I  did  not  go  rou^d  to  look 
at  the  drops.     I  believe  they  are  on  the  same  principle 
as  the  drops  in  the  Tyne  and  the  Wear. 

814.  The  system  adopted  at  the  Alexandra  Docks 
is  considered  to  be  the  very  best  system  of  shipping 
coals  that  can  be  adopted,  is  it  not  ? — I  believe  it  is 
precisely  the  same  in  principle  as  that  adopted  in  the 
Tyne. 

815.  You  approve  of  the  plan  of  lowering  a  tub 
containing  the  coal  down  through  the  hatchways  ? — 
Yes. 

816.  Till  a  column  is  formed  ? — Yes. 

817.  And  then  lowering  the  waggon  down  to  the 
hatchways  and  discharging  it  as  gently  as  possible  ? — 
Yes  ?  the  tub  will  lower  the  coal  till  it  comes  right 
up  to  the  hatches,  and  there  will  be  sufficient  room  on 
each  side  for  the  coals  discharged  on  to  the  piece  of 
sheet  iron  to  slip  away  to  each  end  where  the  trimmers 
can  get  hold  of  them. 

818.  You  said  that  all  coal  contains  iron  pyrites. 
Some  coal  is  what  they  call  white  ash  coaJ,  is  it  not  ? 
— All  the  best  bituminous  steam  coal  is  white  ash  coal. 

819.  Is  it  possible  that  that  can  contain  iron 
pyrites  ? — In  my  opinion  it  does. 

820.  Supposing  it  to  contain  iron  pyrites,  what 
becomes  of  the  iron  when  burnt  ? — I  daresay  chemists 
would  find  it  somewhere.  I  am  not  a  chemist,  but  I 
have  seen  certain  things  take  place,  and  I  have  drawn 
my  own  conclusions  from  them.  It  may  not  be  in 
the  form  of  iron  pyrites,  it  may  be  in  the  form  of 
sulphur.  Iron  pyrites  may  exist  in  the  coal,  and  not 
be  in  the  form  of  brass.  Brass  is  usually  the  form  of 
pyrites  in  North  and  South  Wales,  but  there  is 
sulphur  in  the  coal,  though  there  may  not  be  the 
brassy  appearance. 

821.  It  must  be  in  the  condition  of  pyrites,  must  it 
not  ? — Of  course  it  would  be  pyrites,  but  it  would  be 
in  such  a  form  that  perhaps  you  would  not  find  it.  I 
can  only  say  that  the  best  steam  coals  in  the  north 
country  go  to  white  ash,  and  that  I  can  positively  say, 
because  I  have  stood  by  a  chemist  when  he  has  been 
analysing  them.  I  can  positively  say  that  there  was 
iron  pyrites  in  those  coals,  and  yet  I  could  not  distin- 
guish it.  A  chemist  might  distinguish  the  presence 
of  a  small  quantity  of  iron  pyrites,  though  I  could 
not. 

822.  Iron  pyrites  when  burnt  must  produce  oxide 
of  iron  in  the  first  instance  which  would  produce  a  red 
ash  ? — Suppose  you  had  '50  or  '60  of  iron  pyrites,  how 
would  you  distinguish  it  ? 

823.  The  quantity  is  so  infinitesimally  small,  that  it 
may  be  disregarded  ? — No.  Though  the  quantity  of  it 
in  the  coal  may  be  so  small,  if  the  coal  is  made  wet  it 
will  do  its  work.  I  would  not  buy  a  single  coal  if  I 
had  my  own  way  that  contained  over  1  per  cent,  of 
iron    pjrrites,   that  is  to   say,  for  certain   purposes. 
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According  to  our  investigations  we-  have  never  found 
in  the  best  Welsh  coals  more  than  1'20  to  1*50. 

824.  Is  that  sulphur  or  iron  pyrites  ? — Iron  pyrites. 
It  is  the  same  thing. 

825.  Iron  pyrites  is  sulphur  combined  with  iron, 
and  sulphur  is  sulphur  alone,  is  it  not  ? — But  they  are 
in  close  brotherhood. 

826.  You  consider  that  all  coal  contains  iron 
pyrites  ? — "Fes. 

827.  And  that  all  coal  is  liable  to  spontaneous  com- 
bustion if  it  is  wetted  ? — I  think  so,  save  and  except 
anthracite  coal. 

828*  If  anthracite  coal  contained  iron  pyrites,  would 
not  that  be  liable  to  ignite  spontaneously  ? — Some  of 
it  does  not  contain  any,  some  of  it  is  nearly  pure; 
antl,  besides,  it  is  like  stone. 

S29.  Arc  you  ^•iware  that  anthracite  comes  from  the 
same  veins  as  the  steam  coal,  only  more  to  the  west- 
ward ? — I  am  perfectly  aware  of  that,  but  there  is  a 
distinct  difference  in  the  stratia. 

830.  In  what  respect  is  there  a  difference  in  the 
strata  ? — You  will  find  a  great  difference  between  the 
steam  coal  and  the  anthracite.  As  you  go  north  from 
the  Aberdare  Valley  the  coal  becomes  more  and  more 
anthracitical  all  the  way  up  till  you  get  right  over  the 
mountain. 

831.  In  what  way  do  the  strata  differ? — I  mean  the 
superincumbent  strata.  If  you  were  sinking  a  pit 
higher  up,  you  would  find  the  strata  different  to  what 
you  would  if  you  were  sinking  to  the  4-feet  seam 
lower  dowji  the  valley. 

832.  {Mr.  Cory.)  I  understood  you  to  say  that  the 
Cowpen  Hartley  was  more  free  from  sulphur  than  any 
of  the  other  Tyne  coal  ? — 1  said  three  or  four  of  the 
best  coals  were  about  on  a  par. 

833.  You  did  not  intend  to  say  that  Cowpen  was 
more  free  from  sulphur  than  any  of  the  rest  ? — No.  I 
qualified  that  by  saying  there  were  three  or  four 
equally  good. 

834.  Did  you  ever  know  of  any  ship  ventilated  on 
your  plan  ? — One  has  gone  out  to  Madras  from  Liver- 
pool a  little  while  ago  ventilated  in  that  way. 

835.  Exactly  upon  your  plan  ? — ^Not  exactly,  but 
an  imitation  of  it.  It  was  not  exactly  caiTied  out  as  I 
should  have  liked  to  see  it  done. 

836.  Is  she  a  coal-laden  ship? — Entirely  a  coal- 
laden  ship. 

837.  Is  that  the  first  ship  you  know  of  that  has 
adopted  your  plan  ?—  The  first  I  know  of. 

838.  What  is  the  name  of  that  ship  ?— The  "  Maori." 
I  may  say  that  this  ship  sprang  a  leak  after  being 
about  a  fortnight  out,  and  they  had  to  come  back 
again  and  discharge  her  coals,  and  reload  fresh  coals. 

839.  {Mr,  Icely^  What  form  of  iron  pyrites  dis- 
tributed through  coal  do  you  consider  to  have  the 
most  dangerous  tendency  ? — I  do  not  care  whether  it 
is  iron  pyrites  or  sulphur  ;  if  there  is  any  difference, 
in  my  opinion  they  both  tend  to  the  same  thing. 

840.  There  are  some  varieties  of  coal  which  you 
consider  especially  dangerous  ? — Yes,  there  are  some 
coals  very  dangerous. 

841.  And  you  reject  those  in  your  selection  of  coals 
for  the  navy  ? — Yes. 

842.  Could  you  name  any  of  them  ? — I  should  not 
like  to  name  them. 

843.  After  you  have  made  a  purchase  of  coal,  is 
not  there  a  coal  viewer  at  the  ports  to  inspect .  the 
coal  ? — Yes,  a  coal  inspector  at  each  of  the  ports. 

844.  What  are  the  instructions  which  the  Govern- 
ment give  him  in  inspecting  coals  ? — He  is  particularly 
ordered,  first,  to  watch  the  proportion  of  small; 
secondly,  to  see  that  they  are  kept  clear  of  slate  and 
stones  and  other  impurities,  and  thirdly,  to  see  that  all 
the  brasses  are  picked  out  if  possible. 

845.  If,  for  instance,  he  observes  that  the  coal  is 
dii-ty  and  small,  has  he  the  power  to  reject  it  ? — Yes. 

846.  Or  to  prevent  the  shipment  of  that  cargo  ? — 
At  once.  In  all  our  tenders  we  make  that  a  sine  qud 
non. 

847.  Do  you  attribute  to  this  careful  inspection  the 
comparative  safety  with  which  cargoes  of  coal  for  Ad- 


miralty use  have  been  carried  ? — I  have  no  doubt  a 
great  deal  of  it  is  owing  to  that. 

848.  {Mr,  Young.)  What  kind  of  coal  was  it  thit 
was  shipped  in  the  '*Numea"  in  May  1874,  tJiat  took 
fire  ? — Cowpen  Hartley. 

849.  You  said  you  investigated  the  circuin>lance« 
both  of  that  case  and  of  .the  "  Palmyra."  What  do 
you  mean  by  investigation  ? — I  made  inquiries  of  ^ 
captain  and  the  crew  by  their  report. 

850.  After  they  came  home  ? — ^Yes. 

861.  You  read  the  protests  and  saw  the  captain  txA 
the  crew  afterwards  ? — I  read  all  the  protests  and  had 
to  make  out  a  regular  statement  for  the  underwriters. 

852.  And  you  saw  the  captain  and  crew  after 
they  came  home  ?  —  I  saw  the  captain  and  crew  s 
reports.  Perhaps  I  may  here  refer  to  a  quesitian 
which  the  underwriters  raised.  They  got  into  their 
heads  that  the  cause  of  the  fires  being  now  bo 
numerous  was  that  the  coals  were  shipped  (tired  from 
the  pit  into  the  ships,  whereas  formerly  they  used  to 
be  laid  in  heaps.  Some  of  Lloyd's  people  asked  me 
whether  I  did  not  attribute  it  to  that  cause,  and  1  said 
it  was  a  perfect  fallacy.  I  said  I  would  look  n]x)n  diy 
coals  shipped  direct  from  the  pit  as  being  infinitelj 
more  safe  than  coals  that  have  been  lying  in  a  heap; 
and  moreover  they  would  become  completely  valaeltSB 
by  being  exposed  a  long  time  to  the  wind  and  the  rain 
and  the  air,  because  their  virtue  would  be  gone  to  a 
great  extent. 

853.  Have  you  known  cases  of  spontaneous  com- 
bustion of  coals  stored  on  shore  ? — Many  cases. 

854.  More  frequently  than  on  board  ship  ?— More 
frequently  than  on  board  ship. 

^S6.  You  said  that  want  of  air  causes  spontaneooa 
combustion  ? — Want  of  proper  ventilation,  not  want 
of  air  exactly. 

856.  Spontaneous  combustion  coald  not  take  pboe 
without  air  ? — There  is  always  sufilcient  air  in  a  ship; 
you  cannot  hermetically  seal  a  ship. 

857.  {Mr,  Abel.)  Y'ou  have  given  us  only  three 
cases  of  spontaneous  combustion  on  boanl  ship; 
those  are  the  only  cases  that  have  come  to  jour 
knowledge  in  all  your  experience? — ^Those  are  the 
only  cases  that  have  come  directly  under  mj  owu 
cognizance. 

858.  May  we  take  it  that  these  ai-e  really  the  onlj 
three  cases  that  have  occurred  in  all  the  shipment*)  of 
coal  with  which  you  have  been  concerned  P—You 
may. 

859.  Would  you  necessarily  hear  of  every  case  of 
spontaneous  heating  of  coal  on  board  any  ship  cariy- 
:ng  coal  under  contracts  ? — Certainly. 

860.  How  would  it  come  to  your  knowledge  ?— It 
would  come  to  my  knowledge  by  a  complaint  being 
made.  If  coals  get  heated  they  become  discoloureii 
and  though  they  may  not  be  very  hot,  yet  thej  are 
so  discoloured  that  when  they  are  inspected  at  the 
dockyard,  or  wherever  they  are  landed,  they  are  re- 
ported on  ;  and  those  reports  have  alwajs  come 
before  mo  for  my  opinion,  that  is  as  far  as  the  Admi- 
i-alty  is  concerned. 

861.  Therefore  any  case  in  which  any  real  damigp 
was  done  would  come  to  your  knowledge  ? — Yes,  and 
the  same  as  regai*ds  shipments  for  the  Madns 
railway. 

862.  Supposing  a  case  of  heating  occurred,  bat  do 
damage  was  reported  as  having  been  caused  to  tfc 
cargo,  you  would  not  hear  of  it  ? — No,  we  have  snch 
a  system  that  they  are  not  apt  to  report  cases  of 
heating  of  coal  of  trivial  importance,  becau:>e  coaI 
cannot  become  heated  without  destroying  a  portioa 
of  it. 

863.  Those  three  are  the  three  important  cases  of 
heating  on  board  ship  that  have  come  to  your  know- 
ledge ? — ^Yes. 

864.  Personally,  you  have  no  positive  knowledge  of 
the  cargoes  of  coal  that  those  ships  took  oat?— We 
have  an  inspector  at  each  part  who  inspect^s  the  cmI- 
I  do  not  go  to  inspect  each  cargo.  I  know  what  kiiMl 
of  coals  we  purchase. 

865.  As  regards  one  of  the  three  cases  which  jw 
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mentioned,  I  understood  you  to  say  that,  speaking 
from  your  own  knowledge,  the  coal  was  practically 
free  from  pyrites  ? — I  have  just  told  Mr.  Vivian  that 
I  believe  in  all  coal  there  is  pyrites  sufficient  to  cause 
spontaneous  combustion  under  certain  circumstances. 

866.  I  think  in  the  earlier  part  of  your  evidence 
you  stated,  with  reference  to  one  particular  cargo,  that 
to  your  knowledge  or  belief  there  was  no  pyrites  in 
that  particular  class  of  coal  with  which  the  ship  was 
laden  ? — I,  think  I  said  that  the  particular  coal  I 
referred  to  was  as  free  from  pyrites  as  any  coal. 

867.  Your  view  with  regard  to  spontaneous  com- 
bustion of  coal  on  board  ship  is  that  it  is  entirely  due 
to  coal  getting  wet  ? — Entirely. 

868.  You  attribute  it  to  no  other  cause  ? — There 
migh,t  be  another  cause — ^red  hot  ashes  put  on  it 
might  cause  it  to  ignite. 

869.  You  think  every  coal  is  liable  to  spontaneous 
combustion  ? — Every  coal  except  anthi'acite. 

870.  And  you  consider  the  only  point  t-o  be  guarded 
against  is  to  keep  water  from  the  coal  ? — I  do. 

871.  You  spoke  of  the  explanation  the  captain  gave 
with  regard  to  one  of  those  cases  of  spontaneous 
combustion  with  which  you  did  not  agree  ;  what  was 
the  captain's  explanation  ? — I  did  not  mean  that  the 
captain  attributed  the  casualty  to  anything  but  water 
getting  in.  He  said  he  was  perfectly  sure  no  moisture 
bad  got  in  amongst  the  coals  unless,  as  he  said,  it  had 
got  in  through  the  crevices  of  the  deck  or  somewhere 
else  in  such  a  proportion  that  it  could  not  do  any 
harm.  He  wanted  to  show  that  the  quantity  of  water 
bad  been  so  small  that  it  could  not  do  any  harm.  If 
what  he  had  stated  was  true  it  could  not  have  done 
any  harm.  No  doubt  a  very  small  quantity  on  the 
top  of  the  coals  would  not  do  much  harm,  but  there 
was  more  than  that ;  and  in  fact  he  admitted  after- 
wards, in  his  report,  that  in  a  storm  no  doubt  water 
got  down  somewhere  or  other,  through  the  scuttles, 
or  somewhere. 

872.  Do  you  think  it  is  possible  to  prevent  coal 
containing  water  when  placed  on  board  ship,  even  if 
placed  there  directly  it  leaves  the  pit's  mouth  ? — I 
believe  chemically  all  coal  contains  a  certain  quantity 
of  water,  but  1  do  not  believe  there  is  sufficient  water 
in  coal  internally  to  make  it  at  all  liable  to  spontaneous 
combustion. 

873.  You  said  that  the  larger  the  waggon  the  worse 
for  the  coal;  will  you  explain  what  you  meant  by 
that  ? — Simply  because  one  waggon  will  contain  2  tons 
13  cwt.  and  the  other  will  contain  10  tons.  If  a  heavy 
shower  of  rain  were  to  come  on  to  those  coals  contained 
in  the  10-ton  waggon  there  would  be  a  larger  surface 
of  coal  exposed  than  in  the  other  case,  and  if  the  coal 
were  to  be  exposed  long  to  the  air  it  would  destroy 
the  coal.  If  you  expose  coal  to  wind  and  rain  you 
destroy  its  power  in  a  great  measure.  That  was  what 
I  meant,  that  the  waggon  being  larger,  more  surface 
was  exposed. 

874.  {Mr.  Ferguson,)  Seeing  that  you  attribute 
spontaneous  combustion  to  water  mixing  with  the 
coal,  is  the  system  of  ventilation  which  you  propose 
solely  to  counteract  the  dampness  of  the  coals? — ^It 
would  carry  off  the  heated  atmosphere  from  whatever 
cause. 

875. 1  understood  you  to  say  that  spontaneous  com- 
bustion was  only  caused  by  the  coals  being  damp  ? — 
That  is  my  opinion. 

876.  Therefore  your  system  of  ventilation  would 
be  to  counteract  that  ? — Certainly. 

877.  In  the  many  thousands  of  tons  of  coals  that 
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yon  have  shipped,  have  all  the  vessels  which  have 
carried  those  coals  without  damage  been  ventilated 
in  that  way  ? — Not  that  I  know  of. 

878.  Have  they  been  ventilated  at  all  ? — ^Not  that  I 
know  of. 

879.  With  regard  to  the  vessels  in  which  you  say 
the  heating  v^ras  caused  by  water  getting  in,  did  that 
water  come  from  above  or  below  ? — It  came  from  above, 
I  believe,  in  both  cases. 

880.  From  the  quantity  of  coal  you  ship  for  abroad 
you  must  be  aware,  I  suppose,  of  the  extent  to  which 
the  coal  depreciates  after  being  carried  a  few  months  * 
in  the  ship's  hold ;  if  10  tons  of  coal  will  do  a  certain 
amount  of  work  here,  will  it  do  the  same  amount 
of  work  when  it  arrives  at  its  destination? — You 
must  take  a  little  per-centage  off  for  the  breakage, 
but  apart  from  that  it  really  suffers  very  little  harm, 
it  does  the  same  work  and  evaporates  the  same  amount 
of  water.  If  you  stack  it  in  the  sun  and  rain  for  a 
month  you  will  take  away  10  per  cent,  of  its  value  at 
once. 

881.  Do  not  you  find  that  the  gas  accumulates  in 
the  ship's  hold  during  the  passage,  and  does  not  the 
coal  thereby  lose  some  of  its  combustive  power  ? — 
No  ;  I  think  the  best  steam  coal  retains  its  gas  in  its 
integrity. 

882.  Is  it  not  the  fact  that  coals  lose  their  combus- 
tive property  to  a  great  extent  in  the  course  of  the 
voyage  ? — Very  little.  There  is  no  way  of  escape  for 
it. 

883.  {Mr.  Duncan,)  You  have  described  a  method 
of  ventilation  which  you  think  would  make  ships 
perfectly  safe  from  spontaneous  combustion  ? — I  think 
so. 

884.  In  describing  that  mode  of  ventilation  I  under- 
stood you  to  say  that  you  would  have  a  horizontal 
shaft  in  the  centre  of  the  ship  ? — ^Yes. 

885.  About  what  size  ? — According  to  the  size  of 
the  ship. 

886.  What  would  be  the  size  of  the  shaft  for  a 
ship  1,000  tons  register?— I  should  say  a  couple  of* 
feet  square. 

887.  You  would  have  that  go  right  along  the  centre 
of  the  ship  ? — Right  along  the  centre  of  the  ship. 

888.  Not  quite  in  the  centre,  because  you  would 
have  to  keep  clear  of  the  iron  stanchions  that  go  up 
and  down  ? — ^You  could  not  lay  it  along  the  keelson, 
but  I  should  prefer  it  being  about  3  feet  from  the 
bottom,  just  laid  along  the  whole  length  of  the  ship ; 
then  I  would  have  a  connexion  at  each  end  with  the 
deck,  so  that  the  air  might  come  down.  There  would  be 
a  funnel  forward  going  up  above  the  deck  as  they  have 
for  ventilating  the  cabins  and  holds  of  ships,  so  that  it 
would  catch  the  air  and  draw  it  into  this  shaft ;  by 
that  means  there  would  be  a  continual  current  of  air. 
I  would  have  upright  shafts  at  certain  distances  made 
with  louvres,  so  that  the  air  would  pass  along  each 
one  of  those  continuously.  Then  if  there  were  any 
heat  it  would  pass  up  through  those  louvi'es  into  the 
open  air. 

889.  You  would  carry  these  louvres  4  or  5  feet 
above  the  deck,  so  that  in  all  weather  they  would  be 
open  ? — Yes  ;  but  loaded  so  that  water  could  not  get 
admission. 

890.  Would  it  alter  your  judgment  m  reference  to 
the  safety  of  your  plan  if  you  were  told  that  it  had 
been  stated  to  this  Commission  that  spontaneous  com- 
bustion had  taken  place  in  ships  ventilated  in  that 
way  ? — It  would  not  at  all,  because  I  know  that  ships 
that  have  f^ken  fire  have  not  been  ventilated. 

withdrew. 


Mr.  H.  C. 

McCuUoeh. 

15  June  1875. 


Mr.  Samuel  E.  Derby  examined. 


891.  {Chairman.)  You  were,  I  think,  from  1859  to 
1868,  inspector  of  coal  shipped  for  the  Admiralty  in 
South  Wales  V—Yes. 

892.  What  was  your  district? — All  the  ports  of 
South  Wales. 

893.  You  are  now  an  engineer  in  the  service  ? — I 
am  a  retired  chief  engineer  in  the  Navy. 

36814. 


894.  During  that  period,  from  1859  to  1868,  you 
had  some  experience  of  cases  of  spontaneous  com- 
bustion ? — Three  cases ;  they  were  all  one  description 
of  coal. 

895.  What  was  the  coal?  —  Parsons  Abbey 
Graigola. 

8^.  All  the  three  cases  of  spontaneous  combustion 
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wliich  came  within  your  knowledge  were  of  that  one 
description  of  coal  ? — Yes, 

897.  Will  you  give  to  the  Commission  some 
particulars  of  those  eases  ? — In  1864  a  complaint  came 
officially  before  me  with  regard  to  coal  having  caught 
fire  at  Jamaica  and  Barbadoes,  and  also  in  a  vessel 
arriving  while  they  were  extinguishing  the  fire  at 
Barbadoes  with  the  same  coal  on  tire  on  board  of  her. 

898.  Were  those  cases  all  in  the  same  year  ? — Yes, 
in  1864. 

899.  How  long  had  the  ships  which  carried  that 
coal  been  out  ?— rl  should  think  about  six  weeks, 

900.  Those  were  the  only  cases  which  came  under 
your  knowledge  in  your  10 years'  experience? — Those 
were  the  only  cases  of  spontaneous  ignition  that  came 
under  my  official  knowledge  during  the  whole  of  that 
time ;  but  I  think  the  same  coal  caught  fire  in  Keyham 
Yard  at  the  same  time. 

901.  That  was  not  within  your  official  knowledge  ? 
—No. 

902.  What  is  the  character  of  that  coal  ? — It  is  a 
smokeless  coal  from  Llansamlet,  not  produced  in 
tbe  regular  steam  coal  district, 

903.  Was  it  shipped  under  any  pai-ticular  circum- 
stances ? — Not  at  all. 

904.  Was  it  shipped  in  fine  weather? — I  do  not 
think  the  weather  would  have  anything  to  do  with  it. 
1  think  the  same  coal  would  catch  fire  under  the  same 
conditions  if  sent  out  again. 

905.  What  is  the  chemical  chai*acter  of  the  coal; 
does  it  contain  a  large  proportion  of  iron  pyrites  ? — 
It  is  not  that  the  iron  pyiites  is  in  a  large  proportion, 
but  it  is  so  intimately  mixed  with  the  coaJ  as  to  be 
in  a  most  favourable  condition  for  catching  fire.  If 
you  took  a  piece  of  coal  from  that  vein  you  could  see 
that  the  coal  atld  the  iron  pyrites  were  intimately 
mixed,  perhaps  there  would  be  an  eighth  of  an  indi 
of  iron  pyrites  and  an  eighth  of  an  inch  of  coal,  and  so 
on,  as  if  laid  alternately  on  purpose  to  facilitate  its 
catching  fire.  In  other  steam  coals  there  is  plenty  of 
iron  pyrites,  but  if  it  is  localised  in  large  masses  it  is 
not  so  Ukely  to  take  fire  as  where  distributed  in  the 
manner  I  have  mentioned. 

906.  Was  this  coal  shipped  smaller  than  the  average 
of  South  Wales  steam  coal  ? — It  naturally  works 
smaller  than  the  average  of  South  Wales  steam  coal. 

907.  Otherwise  there  was  nothing  peculiar  either 
as  regards  the  length  of  time  that  it  was  exposed  or  as 
regards  moisture,  which  it  was  subjected  to? — ^Not 
that  I  can  remember. 

908.  Nor  was  there  any  report  made  showing  that 
during  the  voyage  anything  occuiTcd  which  might 
have  pointed  to  the  cause  of  the  coal  catching  fire  ? — 
No ;  the  fact  of  the  coal  catching  fire  in  so  many 
different  directions  at  the  same  time  would  appear  to 
indicate  that  it  was  in  the  nature  of  the  coal  itself  and 
not  in  any  particular  circumstances  connected  ^vith  it. 

909.  Did  you  in  the  course  of  your  official  duty  lay 
down  any  particular  regulations  in  connexion  with 
the  shipment  of  coal  ? — ^I  did.  I  put  the  conditions 
for  the  shipment  of  coal  for  the  Admiralty  in  South 
Wales  into  order.  The  conditions  I  laid  down  were 
that  the  coal  should  be  free  from  small  at  the  time  of 
shipment,  but  of  course  one  necessary  condition  is  that 
the  coal  must  be  clean,  that  is  to  say,  free  from  large 
quantities  of  iron  pyrites.  You  cannot  get  coal  per- 
fectly free  from  sulphur,  but  it  must  be  free  from 
large  quantities,  and  it  is  required  to  be  free  from  small 
coal.  Those  were  the  stipulations  that  I  had  to  see 
fulfilled. 

910.  Was  there  any  stipulation  in  the  contract  as 
to  the  ventilation  of  the  ship  ? — None ;  it  did  not 
become  necessary  for  the  Admiralty  to  look  into  such 
regulations  as  that,  for  if  the  coals  were  not  supplied 
at  the  port,  the  Admiralty  did  not  pay  for  them. 

911.  They  were  paid  for  on  delivery  ? — Yes. 

912.  Still  the  Admiralty  were  interested  in  the  coal 
that  they  required  for  a  particular  station  not  dis- 
appearing on  the  way  ?— So  far  as  keeping  up  the 
supply  went  they  were  interested. 


913.  When  those  casualties  took  place  was  the 
matter  referred  to  you  ? — ^It  was. 

914.  In  each  case  you  satisfied  yourself  that  it  was 
the  fault  of  the  coal  ?— Yea. 

916.  And  not  the  fault  of  the  ships  ? — ^Not  in  any 
way. 

916.  {Mr,  Vivian.)  How  much  of  this  Parson's 
Abbey  Graigola  coal  did  you  ship?— 2,000  tons  I 
should  think,  at  least  that  ? 

917.  It  fired  in  three  cases  ? — Yes,  at  the  stores  in 
the  dockyard  at  Jamaica;  at  the  stores  in  the 
commissariat  department  at  Barbadoes,  and  also  in  a 
vessel  arriving  at  Barbadoes  while  the  coal  was  on  fire 
on  shore  with  the  coals  on  board  on  fire. 

918.  What  quantity  out  of  that  2,000  tons  would 
that  represent  ? — ^Perhaps  nearly  half  the  quantity. 

919.  There  are  considerable  quantities  of  that  coal 
shipped  are  there  not? — They  have  one  particular 
vein,  the  <k)als  fix>m  which  are  hable  to  take  fire 
spontaneously. 

920.  What  is  that  ?— The  Tyr  Edmond.  When 
they  do  not  ship  the  Tyr  Edmond  the  coal  is  free  from 
danger,  when  they  do  I  think  it  is  certain  to  ignite. 

921.  Had  the  coal  been  long  on  the  bank  before 
being  shipped  ? — No,  it  never  is. 

.     922.  Was  it    wet  or  dry  ? — I    cannot    remember 
whether  it  was  rainy  weather  or  not. 

923.  That  is  the  only  South  Wales  coal  which  in  all 
your  experience  you  have  found  liable  to  spontaneous 
combustion  ? — ^Yes  ;  it  depends  on  the  condition  of  the 
coal.  In  the  case  of  all  coal  where  the  coal  is  small 
the  particles  of  sulphur  get  more  intimately  blended 
with  the  coal,  and  in  this  particular  coal  ignites 
spontaneously ;  but  I  never  heard  of  good  marketable 
South  Wales  steam  coal  catching  fire  spontaneously  in 
the  main  body  of  the  coal  ? 

924.  How  much  coal  did  you  ship  altogether  during 
the  10  years  you  were  in  South  Wales  ? — ^It  must 
have  been  millions  of  tons.  I  shipped  27.000  tons  in 
one  month. 

925.  Out  of  the  millions  of  tons  you  shipped  only 
those  three  cases  of  spontaneous  combustion  occurred  ? 
—That  is  aU. 

926.  Did  you  ship  any  patent  fuel  ? — Yes. 

927.  Have  you  known  a  case  of  spontaneous 
combustion  in  patent  fuel  ? — Never. 

928.  {Mr.  leely.)  Have  you  ever  inspected  jet- 
tisoned cai^oes  in  cases  where  spontaneous  combustion 
has  occurred  in  other  vessels  not  connected  with  the 
Admiralty  ? — Never.  I  never  knew  South  Wales  coal 
catch  fire  except  in  those  three  instances  to  which  I 
have  referred. 

929.  Did  you  never  know  of  any  other  case  of 
heating  in  South  Wales  coal  ? — No.  I  have  known  of 
explosions  of  gas  in  vessels,  not  spontaneous  ignition. 

930.  {Mr,  Young.)  Are  those  explosions  noted? 
Do  they  come  imder  your  notice  ? — No ;  those  ex- 
plosions have  not  been  in  the  case  of  any  cargo  that 
I  have  had  officially  to  do  with,  but  when  they  im- 
properly put  on  the  hatches  before  the  cargo  has  had 
time  to  give  ofi^  its  gas,  an  explosion  takes  place 
now  and  then ;  the  gas  ignites. 

931.  When  a  light  is  put  to  it? — ^Yes.  It  is  not 
uncommon  for  a  vessel  to  come  back  to  Cardiff 
after  it  has  got  out  into  the  Bristol  ChanneL 

932.  On  account  of  damage  having  been  done  by 
explosion  ? — Yes,  the  coal  gives  off  gas. 

933.  Does  that  refer  to  all  kinds  of  South  Wales 
coal? — I  should  think  so.  You  may  see  the  coals 
giving  off  the  gas  in  the  pits. 

934.  You  think  it  is  a  very  important  thing  to 
keep  the  hatches  off  in  all  vessels  ? — It  is  a  standing 
order  in  the  docks,  but  which  is  disobeyed  very 
frequently. 

935.  Do  you  think  ventilation  would  do  away  with 
that  danger  of  explosion? — I  think  ventilation  is 
absolutely  necessary. 

936.  You  have  mentioned  three  cases  in  which 
this  coal  took  fire.  Did  you  ship  any  more  of  that 
same  coal  after  that  ? — No. 

937.  You  ceased  shipping  that  coal  at  once  ?— >Yes. 
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938.  Have  you  faad  any  remonstrances  from  the 
colliery  owners  for  tabooing  them  in  this  way  ?— 
The  colliery  owners  were  only  too  glad  to  be  quiet 
under  the  circumstances. 

939.  (^Dr,  Percy,)  Could  you  give  us  a  specimen 
of  this  coal  ? — No,  I  cannot  furnish  the  Commissioners 
with  a  specimen. 

940.  (^Chairman.)  Is  the  seam  still  worked? — I  do 
not  know. 

941.  {Dr.  Percy,)  I  think  you  said  that  the  danger 
of  spontaneous  combustion  was  lessened  by  the  small 
coal  being  separated  from  the  lai*ge  coal  ? — Yes. 

942.  II  so,  can  you  assign  any  reason  for  that? — 
I  have  tried  to  assign  a  reason  for  the  fact  that  the 
presence  of  small  coal  is  liable  to  assist  spontaneous 
ignition,  and  I  think  it  is  because  in  the  small  par- 
ticles of  the  coal  the  sulphur  and  the  coal  become 
more  intimately  mixed  together,  and  then  the  coal  is 
in  a  more  favourable  condition  for  catching  fire  than 
when  the  pyrites  is  in  large  masses. 

943.  Do  you  know  whether  any  investigation  has 
been  made  by  the  direction  of  the  Admiralty  with 
regard  to  the  proportion  of  iron  pyrites  in  small 
coal  as  compared  with  large  coal  ? — I  am  not  aware 
of  any. 

944.  You  spoke  of  the  mode  in  which  the  iron 
pyrites  was  intermixed  with  this  coal.  You  spoke  of 
the  mixture  as  being  intimate  ? — ^Yes,  there  would  be 
a  thin  layer  of  coal  and  a  thin  layer  of  pyrites. 

945.  Would  you  call  that  an  intimate  mixture  ? — 
Yes. 

946.  Is  not  there  plenty  of  coal  in  which  the  iron 
pyrites  is  diffused  so  minutely  that  you  cannot  see  it  ? 
— Yes,  and  it  is  not  dangerous  then,  I  should  think. 

947.  What  was  the  thickness  of  the  layer  of  iron 
pyrites  which  you  saw  ? — The  layers  varied.  Perhaps 
on  an  average  they  would  be  about  an  eighth  of  an  inch. 

948.  Was  the  layer  pretty  continuous  throughout  ? 
— It  was  not  straight. 

949.  Was  it  all  through  the  coal;  did  all  the 
lumps  contain  it  more  or  less  ? — Yes.  I  think  it  was 
pretty  well  distributed  throughout  the  whole  of  the 
coal  of  that  vein.  There  were  coals  of  two  veins  in 
the  cargo ;  but  in  the  case  of  that  vein  I  think  the 
iron  pyrites  was  pretty  well  distributed  throughout. 

950.  What  examination  was  made  by  the  Admiralty 
of  that  coal  before  it  was  ordered  ? — Only  the  exami- 
nation I  made  of  it  at  the  time  of  shipment. 

951.  Simply  an  inspection? — Yes. 

952.  Was  any  test  taken  of  its  heating  power  ? — 
Yes. 

953.  Was  there  any  other  examination  made  of  it  ? 
—No.  In  fact  any  trials  of  the  coals  would  be  to  a 
certain  extent  fallacious  ;  for  supposing  the  cargo  to 
consist  of  coals  from  two  veins,  it  is  easy  to  send  the 
best  for  trial,  and  to  send  the  coal  from  the  other  vein 
for  shipment. 

954.  Is  any  examination  made  on  the  part  of  the 
Admiralty  with  the  view  of  ascertaining  whether  coal 
which  is  being  shipped  for  the  use  of  the  navy  con- 
tains iron  pyrites  ?  —  In  all  cases  before  coal  was 
admitted  for  Admiralty  use  it  was  sent  to  the  dockyard 
for  trial. 

955.  In  the  particular  case  of  which  you  have  been 
speaking,  was  the  proportion  of  pyrites  contained  in 
the  coal  directly  ascertained  or  not  ? — Not  at  all.  I 
think  it  excee(lingly  probable  that  no  coal  containing 
pyrites  was  sent  for  trial  at  all. 

956.  Is  any  examination  made  of  coal  at  the 
Admiralty  with  respect  to  the  proportion  of  pyrites 
contained  therein  ? — ^Now  I  have  nothing  to  do  with 
it ;  I  have  ceased  to  have  anything  to  do  with  it  for 
five  years. 

957.  In  your  time  was  it  the  practice  to  have  an 
examination  made  with  a  view  of  ascertaining  the  pro- 


portion of  iron  pyrites  contained  in  coal  ? — I  merely 
went  on  my  own  judgment  by  inspection. 

958.  {Mr,  Duncan,)  In  your  judgment  the  circum- 
stance of  the  coals  getting  wet  in  the  wagons  between 
the  time  of  their  leaving  the  pit's  mouth  and  of  their 
being  put  on  board  ship  was  not  a  matter  of  serious 
importance  ? — I  think  it  would  assist  to  set  up  spon- 
taneous ignition  if  the  coal  was  shipped  wet. 

959.  Axe  you  able  to  explain  at  all  what  the  action 
of  wet  upon  coal  is  ? — ^I  am  not  a  chemist.  I  only 
know  that  it  is  desirable  to  avoid  shipping  coals  con- 
taining an  excessive  amount  of  sulphur. 

960.  Have  you  any  reason  for  thinking  that  the 
application  of  water  to  coal  is  likely  to  induce  spon- 
taneous combustion  ? — ^No ;  I  only  know  that  it  is 
the  generally  received  opinion  that  moisture  super- 
induces heat. 

961.  You  have  no  practical  experience  in  that  direc- 
tion ? — ^I  have  not. 

962.  {Chairman,)  Is  it  your  impression  that  coal 
containing  iron  pyrites  distributed  in  the  manner  you 
have  described  will  burn  spontaneously  without  mois- 
ture, or  is  it  your  impression  that  moisture  is  a  neces- 
sary element  ? — Supposing  the  iron  pyrites  to  be  so 
mixed  in  the  coal  as  to  cause  the  coal  to  be  in  a  state 
favourable  for  spontaneous  combustion,  then  I  think 
that  either  damp  or  friction  wUl  cause  spontaneous 
ignition.  I  think  friction  might  cause  it  in  the  work- 
ing of  the  vessel  at  sea  in  the  same  way  as  striking  a 
lucifer  match. 

963.  {Mr,  Duncan,)  From  your  observation  of  the 
lumps  of  coal  when  they  have  been  coming  down  for 
shipment,  is  it  your  opinion  or  not  that  the  pyrites  is 
lying  on  the  surface  of  the  pieces  rather  than  in  the 
centre  of  them  ? — No  ;  I  do  not  think  that  the  iron 
pyrites  is  present  in  one  part  of  the  coal  more  than  in 
the  other.  I  think  coal  brought  from  any  particular 
pai*t  of  a  seam  is  equally  liable  to  contain  iron  pyrites 
as  coal  brought  from  any  other  part  of  the  seam.  I 
have  noticed  pieces  of  coal  which  bore  signs  of  having 
been  wrought  fron^  the  bottom  or  the  top  of  the  seams, 
but  I  do  not  think  that  they  gave  any  particular 
indications  of  sulphur. 

964.  You  do  not  think  that  the  dust  coming  off  the 
top  and  the  bottom  of  the  seam  would  contain  a  larger 
proportion  of  iron  pyrites  ? — ^I  do  not  suppose  my 
opinion  upon  the  point  is  of  much  value  ;  but  I  think 
the  pyrites  is  distributed  through  the  whole  of  a  seam, 
here,  there,  and  everywhere.  I  think  there  is  no  rule 
for  it. 

965.  You  do  not  think  that  there  is  more  pyrites 
among  the  small  than  among  the  large  coal  ? — ^No,  not 
ton  for  ton. 

966.  {Mr,  Vivian,)  I  think  you  said  that  the  small 
of  the  steam  coal  in  your  judgment  was  liable  to  spon- 
taneous combustion  ? — More  so  than  the  large. 

967.  You  have  been  at  Aberdare  ? — ^Yes. 

968.  Formerly  large  heaps  of  small  coal  used  to  lie 
at  the  pit's  mouth,  where  it  was  subjected  to  the  very 
best  conditions  for  catching  fire,  the  small  coal  being 
exposed  to  the  weather  for  many  years  ? — Yes,  for  10 
or  12  years. 

969.  So  that  if  the  small  coal  were  liable  to  sponta- 
neous combustion  it  surely  would  have  taken  tire  in 
that  case  ? — It  is  not  generally  liable  to  fire  ;  still,  I 
have  seen  it  on  fire,  and  at  the  docks  too. 

970.  Do  you  mean  small  coal  ? — Yes. 

971.  Are  there  any  large  heaps  of  small  coal  at  the 
docks  ? — There  used  to  be  large  accumulations  in  my 
time.  When  they  began  to  screen  coals  they  had  a 
large  quantity  of  small  after  screening,  and  it  lay  there 
perhaps  some  months. 

972.  You  have  seen  that  in  some  cases  on  fire  ? — 
Yes,  and  in  the  collieries  in  the  Aberdare  valley  I  have 
seen  small  heaps  on  fire. 


Mr. 
S,  E,  Berry, 

15  June  1875. 


The  witness  withdrew. 


Mr.  Orestes  Brooker  and  Mr.  James  Harwood  examined 
973.  {Chairman  to  Mr.  Brooher,)   You  are  now 


employed  at  Portsmouth  ?— I  am. 

974.  {To  Mr.  Harwood.)  So  are  you,  I  befieve  ?— 
Yes. 


975.  {To  Mr.  Brooher.)  You  were  formerly  in- 
spector of  coal  for  the  Admiralty  in  the  Northumber^ 
land  and  Durham  district,  were  you  not  r  — Yes. 
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976,  How  many  years  were  you  inspector  there  ? — 
Nearly  four  years. 
^^,  977.  Do  you  remember  how  much  coal  passed  under 

■       your  eye  during  the  time  you  shipped  for  the  Ad- 
15  June  1876.    niiralty  ? — I  suppose  about  50,000  tons. 

^ *        978.  During  that  time,  were  there  any  cases  of 

spontaneous  combustion  of  the  coal  so  shipped  ? — Not 
at  the  port. 

979.  But  after  the  ship  left  port  ?— Yes,  I  heard  two 
years  afterwards  that  spontaneous  combustion  had 
taken  place  in  one  case ;  I  fancy  it  was  at  Jamaica. 

980.  In  one  single  case  ? — ^Yes. 

981.  You  only  know  of  one  case  of  spontaneous 
combustion  in  all  the  coal  shipped  from  the  north 
during  those  four  years  from  1864  to  1868? — One 
case  only  of  government  coal. 

982.  Were  the  particulars  of  that  case  referred  to 
you  for  report  ? — ^Yes,  and  on  examining  my  book  I 
found  I  had  inspected  but  very  little  of  the  cargo  in 
consequence  of  my  having  other  ships  to  inspect. 

983.  Do  you  remember  what  coal  it  was  ? — No,  but 
I  think  it  was  shipped  in  1865. 

984.  You  ceased  to  hold  that  office  in  1868  ?— Yes, 
early  in  1868. 

985.  Does  your  recollection  go  to  any  other  circum- 
stance connected  with  that  case  of  spontaneous  com- 
bustion ? — No,  only  that  the  report  from  that  station 
was  that  the  bulk  of  the  cargo  was  small  and  con- 
tained  pyrites. 

986.  All  that  you  remember  about  it  is  that  it 
was  at  Jamaica  ? — I  think  it  was  at  Jamaica.  I  know 
it  was  at  some  hot  station. 

987.  Beyond  that,  what  the  coal  was,  or  how  it  was 
shipped,  or  as  to  any  of  the  circumstances  of  the 
casualty,  you  have  no  recollection  ? — ^No,  I  was  not 
present  when  it  was  shipped. 

983.  Were  your  instructions  to  avoid  any  particular 
classes  of  coal  as  liable  to  spontaneous  combustion  ?-» 
I  had  no  instructions  to  that  effect ;  my  instructions 
were  to  receive  what  was  considered  first  class  coal. 

989.  The  question  of  the  liabihty  of  coal  to 
spontaneous  combustion  was  not  one  which  came 
prominently  under  your  notice  ? — No. 

990.  Was  not  it  included  in  the  Admiralty  instruc,- 
tions  at  all  ? — No,  at  least  I  never  received  any  in- 
structions upon  spontaneous  combustion. 

991.  So  far  as  the  shipment  of  coal  uqder  your 
responsibility  is  concerned  you  cannot  give  the  Com«- 
mission  much  information  as  regards  spontaneous 
combustion? — I  objected,  and  complained  if  brassy 
coal  were  permitted  to  pass  into  the  waggons  or  ships. 
I  had  a  suspicion  that  if  I  were  not  present  that  this 
coal  would  be  passed;  that  they  would  not  be  so 
particular  about  it. 

992.  You  were  specially  there  to  prevent  coal  with 
sulphur  in  it  from  being  shipped  ?— My  instructions 
were  that  the  coal  were  to  be  fresh  raised  and  properly 
screened  from  dust.  I  occasionally  went  to  the  pits 
to  see  if  they  were  so  ;  the  people  at  the  colliery  not 
being  aware  of  my  intended  visit.  When  I  found  that 
in  the  case  of  this  particular  cargo  there  had  been 

.  spontaneous  combustion,  I  was  inclined  to  think  that 
it  was  in  consequence  of  my  not  being  there  to  inspect 

993.  That  is  to  say  that  they  had  taken  advantage 
of  your  being  overworked  to  ship  a  considerable 
quantity  of  brassy  coal  ? — That  was  a  thing  I  could 
not  prove. 

994.  Was  that  the  only  cargo  you  had  not  th« 
opportunity  of  inspecting? — Yes;  there  would  be 
several  cargoes  that  I  could  only  inspect  one-third  or 
perhaps  two-thirds  of,  but  I  do  not  know  there  was 
any  other  entire  cargo,  that  I  did  not  inspect. 

995.  Were  you  supposed  to  see  every  ton  of  coal 
that  went  into  the  ship's  hold  ? — If  I  possibly  could. 

996.  We  understand  that  you  and  Mr.  Harwood  can 
give  us  some  information  as  to  the  storage  of  coal  at 
Portsmouth.  How  is  coal  stored  there? — The  coals 
are  stacked  into  heaps  about  the  dockyard  and  exposed 
to  all  weathers  ;  in  other  places  they  are  under  cover. 

997.  Is  there  any  coal  afloat  also? — Yes,  there  is 
coal  afloat  in  the  htilks. 


998.  What  sort  of  quantity  is  usually  exposed  to 
the  weather  on  shore? — ^Probably  7  or  8  thousand 
tons ;  at  the  present  time  there  is  not  so  much,  but 
a  year  ago  there  was  a  very  large  quantity  in  the  dock- 
yard. 

999.  How  much  coal  do  the  coal  hulks' hold  when 
full  ? — I  think  they  hold  about  2,000  tons  each. 

1000.  Have  you  had  any  cases  of  coal  heating  in  the 
dockyard  or  in  the  hulks  ? — No,  I  never  heard  of 
any. 

1001.  Though  a  large  quantity  of  coal  is  constantly 
exposed  to  the  weather  ? — Yes. 

1002.  Is  there  much  small  in  the  coal  ? — There  is  a 
very  large  quantity  sometimes. 

1003.  And  you  have  never  had  a  case  of  heating  ? — 
I  have  never  heard  of  any  case  of  heating. 

1004.  {To  Mr,  Harwood,)  Have  you  ever  had  any 
cases  ? — I  have  had  one  case  of  heating. 

1005.  Will  you  tell  us  the  chrcumstances  of  that 
case? — When  I  was  at  Jamaica  at  the  Port  Royal 
Dockyard,  we  had  a  case  of  heating.  There  is  a  large 
coal  store  there. 

1006.  How  did  that  arise  ? — ^I  think  it  occurred 
from  the  coals  getting  wet  on  being  taken  ashore,  and 
from  their  lying  in  the  store;  they  were  lying  in  the 
store  for  two  months  I  should  think ;  the  name  of  the 
coal  was,  I  think.  Parsons  Abbey  Graigola. 

1007.  In  what  year  was  that  ?— In  1864. 

1008.  Did  that  coal  visibly  contain  a  large  amount 
of  pyrites  ? — I  did  not  observe  more  than  usual. 

1009.  You  could  not  detect  the  presence  of  an 
undue  quantity  of  pyrites  ? — No. 

1010.  That  is  the  only  case  that  has  come  within 
your  knowledge  of  spontaneous  combustion  of  coal  ?— - 
Yes,  that  is  the  only  case  I  know  of. 

1011.  What  did  you  do  in  that  case  ? — I  had  the 
coals  taken  out  of  the  store,  and  when  it  was  replaced, 
I  put  ii'on  tubes  into  it  of  various  lengths  suspended 
from  the  beams  in  the  roof.  I  found  that  these  tubes 
carried  ofl*  all  the  gas.  I  always  adopted  that  plan 
afterwards,  and  there  was  no  more  heating. 

1012.  You  never  heard  of  any  case  of  dangerous 
heating  in  tliat  store  since  ? — No.  It  was  a  very  large 
store. 

1013.  {Mr.  Cory  to  Mr.  Brooker.)  When  you 
were  inspecting  in  the  north,  and  were  not  able,  as  you 
say,  to  see  the  shipment  of  every  cargo,  were  you 
absent  at  long  intervals  from  a  particular  place,  could 
your  absence  be  calculated  on  ? — I  do  not  know  that 
they  could  calculate  on  my  absence  :  perhaps  I  would 
go  tp  Sunderland,  then  to  Tyne  docks,  and  then  to 
another  place  probably. 

1014.  As  to  this  brassy  coal  which  you  suppose  to 
have  been  shipped  behind  your  back  whenever  you 
were  absent,  where  did  it  come  from  ? — I  do  not  know, 
I  cannot  recollect  it  being  got  10  years  ago. 

1015.  If  this  brassy  coal  could  be  shipped  during 
the  interval  of  your  absence,  surely.it  must  have  been 
lying  in  the  neighbourhood  already  ? — No  ;  because  it 
comes  five  or  six  miles  by  train  ;  to  the  mouth  of  the 
pit  it  would  be  five  or  six  miles. 

1016.  Were  they  steam  coals  ? — They  were  steam 
coals. 

1017.  Newcastle  coals  ? — Newcastle  coals. 

1018.  Were  they  Hartley  coals  ? — Some  description 
of  Hartley  coals. 

1019.  Would  not  they  have  to  come  20  or  more 
miles  to  the  shippmg  place  ? — Not  so  much  as  that,  I 
think. 

1020.  Did  the  coal  come  down  the  Blyth  and  Tyne 
railway  ? — I  am  not  certain  about  that. 

1021.  You  do  not  know  that  the  coals  come  from 
the  north  of  Blyth,  20  miles  ofl*?— No,  I  do  not. 

1022.  You  really  think  that  these  coal  owners,  or 
their  agents,  were  laying  by  this  brassy  coal  to  put  on 
board  when  your  back  was  turned? — No,  I  do  not  say 
that,  but  it  seemed  to  me  strange  that  that  should  be 
the  only  cargo  taking  fire  I  could  not  inspect. 

1023.  You  only  know  of  one  cargo  being  on  fire? — 
That  is  all. 

1024.  And  it  happened  that  in  that  case  you  did 
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not  very  closely  inspect  the  coals  ?•— I  was  not  able  to 
inspect  them. 

1025.  Do  you  draw  from  that  the  conclusion  that 
whenever  your  back  was  turned  brassy  coals  would 
be  put  on  board  ? — No,  I  have  not  said  that,  but  I 
conclude  that  they  would  not  be  so  careful. 

1026.  {Mr.  Fenwick.)  You  say  that  there  are  occa- 
sionaUy  2,000  tons  stored  in  the  hulks ;  is  there  any 
means  taken  to  ventilate  those  hulks  ? — I  do  not  know 
of  any 

1027.  {Mr.  Icely.)  Are  you  in  favour  of  ventilating 
coal  cargoes? — Yes. 

1028.  For  what  reason? — I  think  that  by  venti- 
lating the  coal  you  get  rid  of  the  gases ;  which  may 
be  done  by  putting  tubes  into  the  centre  part  of  the 
cargo.  I  know  this,  in  my  own  case,  that  in  the 
*'  Crocodile  "  Indian  troop  ship  the  temperature  of  the 
coals  near  the  boilers  would  rise  to  136%  and  by 
opening  our  outside  ports  the  temperature  would  be 
lowered. 

1029.  Are  you  speaking  now  of  the  coals  that  were 
in  the  bunkers  at  the  back  of  the  boilers  P — Yes,  at 
other  parts  of  the  bunkers  the  temperature  would  be 
about  80°  or  90°.  I  am  speaking  of  when  we  were 
in  the  Red  Sea. 

1080.  What  year  are  you  speaking  of? — 1871. 

1031 .  Yon  were  in  the  Crocodile  for  some  time  ? — 
Yes,  for  4^  years. 

1032.  For  what  period  ?— From  1868  to  1872. 

1033.  During  that  time  had  you  any  cases  of  heating 
of  coal  ? — None  whatever. 

1034.  This  heating  up  to  136*"  you  attributed  to  the 
heat  of  the  boilers  ? — Yes. 

1035.  Do  you  suppose  that  eventually  spontaneous 
ignition  might  have  resulted  from  that  heat  unless 
you  had  taken  steps  to  promote  ventilation  ? — Yes, 
and  I  began  to  work  upon  that  coal  immediately.  I 
made  use  of  it  at  once. 

1036.  Will  you  describe  the  custom  on  board  ship 
with  regard  to  ascertaining  symptoms  of  approaching 
danger  ? — All  coal  boxes  are  iitted  with  temperature 
tubes,  and  every  four  hours  the  thermometer  is  put 
down  in  the  tube,  and  is  allowed  to  remain  for  20 
minutes  and  then  taken  up  to  see  what  the  tempera- 
ture is.  Where  there  is  danger  it  is  done  every  half 
hour.  The  temperature  tube  plugged  at  the  bottom 
and  partly  filled  with  water  gave,  it  seemed  to  me,  a 
quicker  indication  of  the  heat. 

1037.  Did  you  notice  in  this  particular  case  when 
the  temperature  rose  to  136°  that  the  temperature  rose 
rapidly  ? — ^No,  it  rose  gradually ;  it  rose  as  the  weather 
got  warmer. 

1038.  What  would  be  the  ordinary  temperature 
when  you  commenced  to  take  it  ? — About  90°. 

1039.  What  period  elapsed  between  the  time  when 
you  found  it  was  90^  and  the  time  when  it  rose  to 
136°  ?— Two  or  three  days. 

1040.  And  it  was  still  increasing  ? — No,  it  remained 
stationary  there  fer  three  or  four  days  till  we  got  out 
of  the  Red  Sea. 

1041.  You  do  not  apprehend  that  it  would  have 
risen  any  higher  ? — No  ;  at  first  I  was  rather  uneasy, 
but  on  the  second  trip  when  it  came  to  that  tempera- 
ture and  did  not  go  beyond,  I  did  not  apprehend  any 
danger. 

1042.  Are  you  of  opinion  that  the  opening  of  those 
ports  was  sufficient  as  a  means  of  ventilation  ? — Yes, 
that  was  my  opinion,  the  air  entering  from  the 
bunker  doors  when  raised  caused  a  circulation. 

«  1043.  Do  not  you  think  a  circulation  of  air  would  be 
better  ;  do  not  you  think  an  inlet  as  well  as  an  outlet 
would  be  more  advantageous  ? — Yes  I  do ;  an  outlet 
either  into  the  steam  funnel  or  the  galley  funnel 
would  cause  a  draught. 

1044.  That  would  induce  an  active  current  ? — ^Yes. 

1045.  In  the  "Crocoflile"  your  coal  boxes  were 
in  compartments,  were  they  not  ? — ^Yes,  seven  com- 
partments. 

1046.  And  you  had  watertight  doors  ? — Yes,  two 
to  some  compartments  and  one  to  others. 

1047.  In  fact  you  hermetically  sealed  your  coal 


boxes  when  the  bunker  lids  were  on  ?— Just  so,  and        Mr.  O. 
the  bunker  lids  were  made  like  a  joint  to  keep  out  the     Brooker  and 
water  lying  on  the  decks.  Mr.  J. 

1048.  Do  not  you  think  there  is  greater  chance  of       Garwood. 
fire  or  spontaneous  combustion  where  the  bunkers  are    15  j^mg  jgyg 

hermetically  sealed,  as  it  were,  than  there  would  be  in      ^_ * 

the  ordinary  case  of  an  old  ship  wbere  the  bunkers 

are  not  isolated  in  that  way  ? — I  certainly  do.  I 
never  knew  of  any  case  of  gas  explosion  in  the  many 
wooden  ships  I  have  served  in. 

1049.  Do  you  think  it  advisable  that  in  the  bunkers 
of  those  iron-clad  ships  there  should  be  a  means  of 
ventilation  ? — ^Yes,  I  do,  by  means  of  tubes  placed  in 
a  zigzag  direction,  so  that  the  coal  may  be  more  fully 
penetrated  with  ventilation. 

1050.  {Mr.  Duncan.)  Have  you  any  impression  in 
reference  to  the  effect  of  shipping  coals  wet  ? — I  have 
no  .practical  experience  as  to  that,  hut  I  should 
imagine  that  coal  with  a  large  amount  of  small  in  it, 
when  shipped  wet,  and  especially  when  not  well  hand- 
picked  at  the  pits,  would  cause  spontaneous  combus- 
tion. 

1051.  For  what  reason  ? — ^I  cannot  give  you  any 
other  reason  than  that  which  is  usually  assigned. 

1052.  You  cannot  say  from  any  chemic^  or  scien- 
tific investigation  that  the  application  of  water  to 
pyrites  would  be  likely  to  cause  combustion  ^ — No. 

1053.  In  the  150,000  tons  of  coal  you  saw  shipped, 
many  of  the  cargoes  went  on  board  wet,  I  suppose  ? — 
Some  of  them  were  so. 

1054.  You  did  not  object  to  their  being  shipped  in 
rainy  weather  ? — No ;  other  ships  were  waiting  to  be 
loaded,  and  if  I  had  detained  a  cargo,  there  would 
probably  have  been  some  "  demurrage." 

1055.  You  objected  to  them  if  you  saw  indications 
of  sulphur  on  their  surface  ? — Yes. 

1056.  That  would  have  the  effect  of  causing  the 
people  at  the  collieiy  who  were  sending  down  coal  for 
the  use  of  the  Admiralty  to  be  careful  not  to  send 
down  waggons  of  coal  that  had  such  indications  in 
them  ? — ^Yes. 

1057.  Have  you  sent  back  coal  which  possessed 
such  indications  ? — No  ;  but  I  have  always  cautioned 
the  colliery  agents  that  I  should  do  so.  I  may  say 
that  the  coals  I  saw  were  very  fair  indeed.  The 
difficulty  I  had  to  contend  with  was  the  small  coal. 
I  visited  the  pits  to  see  what  screens  they  were  using. 

,  1058.  It  is  hardly  a  fair  inference,  is  it,  that  because 
you  happened  to  be  away,  in  the  case  to  which  you 
have  referred,  they  sent  in  sulphurous  coals  ? — The 
impression  I  had  then  was  that  this  coal  would  not 
have  been  passed  by  me. 

1059.  Have  you  seen  them  shipping  sulphurous 
coals  to  any  other  vessels  when  you  have  been  inspect- 
ing coals  shipped  for  Admiralty  use? — I  have  cer- 
tainly seen  some  things  going  on,  but  it  was  no 
business  of  mine,  that  is  to  say,  those  things  did  not 
occur  in  connexion  with  the  coals  I  was  inspecting. 

1060.  Have  you  seen  coals  being  shipped  on  board 
other  vessels  for  private  use  that  you  would  not  have 
taken  for  the  Admiralty  ? — Certainly  I  have. 

K)61.  In  consequence  of  their  containing  apparently 
a  large  quantity  of  pyrites  ? — ^Yes,  and  I  have  seen 
water  thrown  upon  the  coal,  and  when  I  have  asked 
them  what  they  did  that  for  they  would  say  to  lay  the 
dust.     I  thought  it  was  to  increase  the  weight. 

1062.  While  you  were  inspecting  coals  for  the 
Admiralty  you  must  have  seen  many  other  shipments 
of  coal  for  private  use  ;  in  your  judgment,  were  there 
more  sulphurous  coab  among  those  than  among  those 
shipped  for  the  Admiralty  ? — Coal  under  no  inspection 
is  not  so  well  shipped,  nor  of  such  good  quality,  nor 
such  large  coal  as  that  which  is  shipped  under  in- 
spection. I  have  seen  coals  shipped  in  such  a  care- 
less way  that  if  they  had  been  large  they  would  soon 
have  been  reduced  very  much  in  size. 

1063.  When  coals  are  wrought  from  the  bowels  of 
the  earth,  have  they  frequently  evident  indications  on 
their  surface  that  there  is  a  large  quantity  of  pyrites 
or  sulphur  in  them  ? — I  have  not  seen  much  of  it  in 
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the  coal  I  have  inspected  ;  I  know  there  are  pyrites  in 
all  coal. 

1064.  Are  you  aware  that  the  miners  when  they 
coiie  »ipon  it  know  it  perfectly? — ^Yes. 

1065.  And  that  they  would  put  it  on  one  side  if 
they  were  desirous  of  keeping  it  out  of  the  coals  they 
were  shipping  ?— I  know  that  coal  containing  pyrites 
will  come  down  for  shipment  in  spite  of  all  precautions. 
When  1  have  been  at  the  pits  I  have  seen  two  boys 
probably  at  each  screen  hand-picking  the  coals,  and 
still  I  know  there  was  a  difficulty  even  then  in  keeping 
out  the  sulphurous  coals,  because  while  I  have  been 
watching  the  boys  picking  out  the  coals  I  have  said 
*'  Here  is  one  piece  you  have  let  slip  by."  I  know 
they  were  very  particular  while  I  was  there. 

1066.  You  know  there  are  coals  with  large  quan- 
tities of  iron  pyrites  in  them  which  are  picked  out  by 
the  coal  shipper  ? — Yes,  the  coal  is  supposed  to  be 
hand-picked. 

1067.  Do  you  think  it  probable  that  the  more 
frequent  occurrence  of  cases  of  spontaneous  combustion 
during  the  time  that  coals  were  dear  was  due  to  the 
fact  that  they  were  not  so  particular  to  hand-pick 
those  pyritic  pieces? — Very  likely  it  was  partly  due 
to  that. 

1068.  {Sir  G.  Elliot.^  You  say  you  were  stationed 
on  the  Tyne  ? — ^Yes,  at  the  northern  ports. 

1069.  You  would  be  at  the  ship  at  the  time  the 
coals  were  shipped  ? — Yes,  the  greatest  part  of  my  time 
would  be  at  the  place  of  shipment. 

1070.  Had  you  any  written  instructions  as  to  your 
inspection  ? — ^Yes. 

1071.  Have  you  a  copy  of  them  with  you  ? — ^No. 

1072.  Do  you  remember  what  they  were  ? — I  was  to 
see  that  the  coals  were  not  small,  to  be  fresh  wrought, 
and  properly  shipped.  They  were  to  pass  over  half- 
inch  screens. 

1073.  Were  you  directed  to  take  care  that  there 
should  be  nothing  in  the  coals  that  would  lead  to 
spontaneous  combustion  ? — I  think  not.  I  do  not 
remember  anything  to  that  effect. 

1074.  The  main  thing  you  would  pay  attention  to 
as  inspector  would  be  to  see  that  the  coals  were  large 
and  as  free  from  small  as  possible  ? — ^Yes,  that  woidd 
be  one  of  the  principal  things. 

1075.  And  that  they  were  put  into  the  ship  with  as 
little  breakage  as  possible  ? — Yes,  and  this  had  to  be 
equally  well  watched. 

1076.  That  would  be  about  the  extent  of  your  duty 
as  inspector  ? — ^Yes. 

1077.  You  attention  had  not  been  directed  so  much 
to  the  spontaneous  combustion  of  coals  on  board  ship 
at  that  time  ? — ^No. 

1078.  {Chairman,)  When  you  said  you  rejected 
coal  that  looked  as  if  it  had  much  sulphur  in  it,  did 
you  do  it  on  your  own  motion  or  under  instructions  ? 
— ^When  I  found  coal  having  those  indications  I  made 
a  complaint. 

1079.  {Sir  G,  Elliot).  You  mean  this  ;  you  saw 
something  go  in  which  had  certain  appearances  which 
caused  you  to  reject  it,  but  you  did  not  reject  it 
because  you  thought  it  would  be  likely  to  ignite  spon- 
taneously ? — I  knew  that  sulphurous  coal  would  be 
liable  to  cause  spontaneous  combustion. 

1080.  You  had  no  direction  about  it  ? — ^No. 

1081.  Therefore  whether  it  had  been  a  piece  of 
stone  or  a  piece  of  pyrites  you  would  have  objected  to 
one  as  much  as  the  other  ? — I  would  have  objected  to 

The  witness 


the  stone  as  weU  a»  the  pyrites,  because  my  duty  was 
was  to  see  that  coal  shipped. 

1082.  You  saw  a  great  many  stones  go  in  as  well  as 
pyrites  ? — Not  many.  Not  enough  to  cause  any  com- 
plaint to  be  made  by  me. 

1083.  One  part  of  your  instructions  was  to  see  that 
the  coals  were  sent  away  free  from  small.  Was  not 
there  also  an  instruction  that  they  were  to  be  clean  ? — 
Yes.  You  could  not  expect  coal  after  travelling  10 
or  15  miles  to  arrive  at  the  ships  without  some  dust 
in  the  coal. 

1084.  You  said  that  coals  that  were  shipped  under 
inspection  were  larger  and  better  than  those  which 
were  shipped  without  inspection.  Do  you  suppose 
the  viewer  at  the  colliery,  who  has  the  charge  of  the 
production  of  the  coal,  knows  when  he  is  drawing 
coals  out  of  the  pit  and  putting  them  into  the  truck, 
whether  there  is  a  ship  at  the  drops  for  the  Admiralty, 
or  a  ship  for  the  Austrian  Lloyds,  or  for  any  other 
large  company  who  have   no  inspectors  ?    Do  you 

suppose  they  know  the  difference  at  the  colliery  ? 

I  know  I  went  into  one  pit,  and  found  that  the  screens 
were  not  according  to  the  Admiralty  width ;  that  is 
some  of  the  screens  were  three-eighths  instead  of  half 
an  inch.  I  objected  to  the  Grovernment  coal  passing 
over  those  sci^eens,  and  they  did  not  allow  them  to 
pass  over  the  three-eighths  screens.  The  ship  to 
which  those  coals  were  going  was  the  "  Constance,** 
and  the  trucks  were  marked  "Constance."  They 
must  have  known  that  the  coals  were  being  shipped 
for  the  Government,  because  they  always  got  intelli- 
gence from  the  agent  at  the  docks  that  the  coal  was 
for  the  Grovernment,  and  there  was  more  care  taken 
in  consequence. 

1085.  You  were  not  often  at  the  colliery,  were  you  ? 
—-Not  often,  but  as  often  as  I  could  be. 

1086.  What  colliery  was  that  to  which  you  refer  ? 
— The  Hastings  Hartley. 

1087.  Do  you  know  what  quantity  they  raise  in  a 
day  ? — ^Yes,  I  believe  I  do. 

1088.  1,000  or  1,500  tons  a  day  ?— Yes ;  and  it  is 
one  of  the  best  coals  too. 

1089.  Do  you  think  they  know  when  each  ship 
goes  under  the  drops,  and  that  they  regulate  their 
screens  to  suit  it  ? — I  saw  that  they  were  passing  the 
coal  over  some  three-eighths  screen,  and  on  my  calling 
attention  to  it  they  passed  the  coal  over  the  half-inch 
screens. 

1090.  You  say  you  would  not  often  go  to  the  col- 
liery to  see  how  it  was  done  ? — ^No ;  I  would  go  about 
once  a  month  to  the  different  collieries. 

1091.  How  many  collieries  were  you  supplied  from  ? 
— ^I  suppose,  roughly  speaking,  about  a  dozen. 

1092.  You  would  get  to  each  colliery  onoe  in  12 
months  ? — No  ;  I  would  take  one  here  and  there, 
oftener  seeing  those  I  took  the  most  coal  from. 

1093.  Your  inspection  of  what  they  did  in  loading 
could  not  have  been  very  minute  ? — Not  at  the  pits, 
as  my  visits  were  few ;  but  as  I  said  before,  coals 
under  inspection  were  better  in  every  respect. 

1094.  When  you  were  looking  at  them  they  took 
more  care  than  when  they  were  not  being  looked  at? 
-—Yes,  that  was  the  case. 

1095.  How  many  tons  out  of  those  150,000  tons  did 
you  see  shipped  ?— I  dare  say  I  saw  35,000  tons  of 
them  shipped. 

1096.  You  had  not  much  time  to  go  to  the  collieries  ? 
—No. 

withdrew. 


Mr.  WlI^IAM  COVBY 

1097.  {Chairman  to  Mr.    Covey,)  Yon  are 
inspector  of  machinery  ? — I  am. 

1098.  {To  Mr.  Moore.)  You  are  chief  engineer? 
—Yes. 

1099.  (To  Mr.  Covey,)  You  have  charge  of  the 
steam  reserve  ? — ^Yes. 

1100.  You  can  give  the  Commission  some  infor- 
mation as  to  the  storage  of  coal  at  Devonport.  can  you 
not  ?  how  is  the  coal  stored  ? — Some  of  it  is  housed, 
and  some  is  not. 


and  Mr.  Robebt  Moore  examined. 

chief         1101.  Is  any  afloat? — ^Not  at  Devonport  only  what 
is  kept  in  small  hulks. 

1102.  All  your  experience,  therefore,  of  storage  at 
Devonport  is  storage  on  shore  ? — Storage  on  shore. 

1103.  How  much  coal  is  usually  in  stock  there  ? — 
I  could  not  say,  as  I  have  no  charge  of  coals  in  the 
dockyard ;  I  do  not  know. 

1104.  {To  Mr,  Moore,)  Can  you  say  ?— I  have  no 
idea  at  all. 

1105.  {To  Mr,  Covey.)  Can  you  give  us  any  infoi*- 
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mation  as  to  any  heating  of  coal  in  store  eiiiier  at 
Portsmouth  or  elsewhere? — I  have  never  seen  any 
heating  of  coal. 

1106.  {To  Mr.  Moore,)  Have  you  seen  any  heating 
of  coal?— No. 

1107.  {To  Mr.  Covey.)  Have  you  seen  any  heating 
of  coal  afloat  ? — ^No,  not  heating.  I  have  never  seen 
any  heating  in  any  case. 

1108.  {To  Mr.  Moore.)  Have  you  any  information 
to  give  us  upon  the  subject  ? — I  was  in  a  ship  on  one 
occasion  when  we  had  spontaneous  combustion  in  the 
poftl  bunKcrs 

1109.  What  ship  was  that?  — The  "Gladiator." 
That  was  29  yeare  ago. 

1110.  {Mr.  Fenwick  to  Mr.  Covey.)  Is  the  mode  of 
ventilation  now  different  from  what  it  was  eifsht  or 
nine  years  ago  ? — ^In  some  respects.  Pipes  are  carried 
away  from  the  bunkers  into  the  funnel  casing,  and 
also  ventilators  are  put  on  the  top  of  the  coal  bunkers 
to  ventilate  them. 

1111.  Is  it  desirable  that  there  should  be  ventilators 
in  the  bunkers  ? — I  think  so. 

1112.  Do  you  know  whether  fewer  cases  of  heating 
have  taken  place  since  ventilators  have  been  put  in 
the  bunkers  ? — That  has  come  under  my  notice.  Why 
I  think  ventilation  is  necessary  is  because  I  have 
never  seen  any  heating,  but  I  have  seen  an  explosion 
of  gas. 

1113.  {Chairman.)  Canyon  give  us  any  informa- 
tion about  that  case  of  explosion  ? — It  occurred  in  the 
"  Agincourt "  about  two  years  ago. 

1114.  Do  you  know  what  coal  it  was? — "No;! 
cannot  remember  with  certainty  the  name  of  the  coal ; 
it  was  a  mixed  coal. 

1115.  Had  it  been  long  in  the  bunkers? — ^No. 

1116.  Had  the  lids  been  kept  on  some  time  before 
the  explosion  ?  —  No ;  they  were  taken  off  at  the 
regular  times. 

1117.  Yon  do  not  remember  any  circumstance  con- 
nected with  the  explosion  which  would  be  of  interest 
to  us  ? — ^No  more  than  that.  I  think  in  all  vessels 
where  there  are  tank  boxes,  ventilation  is  required  to 
allow  the  gas  to  escape. 

1118.  Was  there  no  special  ventilation  in  the 
"  Agincourt  ?" — There  were  small  valves  on  the  top 
of  the  boxes. 

1 1 19.  Has  any  order  been  given,  or  has  any  change 
been  made  since  that  explosion  in  the  "  Agincourt  ?  " 
— An  order  has  been  given  that  coal  boxes  are  to  be 
ventilated. 

1120.  Does  that  apply  to  the  whole  service?— 
Yes. 

1121.  Was  that  the  result  of  that  explosion  on  the 
«  Agincourt "  ?— Not  at  all. 

1122.  Was  that  one  case  out  of  many  ? — ^I  saw  that 
one  and  there  was  a  case  of  explosion  on  the 
"  Devastation  "  while  I  was  there. 

1123.  Do  you  think  that  it  was  in  consequence  of 
those  cases  that  that  order  was  given  ? — ^Partly. 


JR.  Moore. 
15  Jime  1875* 


1124.  (Sir  G.  Elliot.)  Do  you  know  whether  the  Mr.  W.Covey 
ventilation  of  the  ship  is  wholly  self-acting  or  is  it        ^"^  ^''• 
promoted  by  some  mechanical  appliance  ? — It  is  not 
promoted  by  any  mechanical  appliance,   it  is   self- 
acting. 

1125.  Do  you  know  whether  such  self-acting 
ventilation  is  sufficient  in  itself  to  keep  the  ship  free 
from  the  accumulation  of  gas  ?«— I  think  it  would  be 
sufficient.  I  have  not  actually  seen  the  cases,  but 
when  the  bunker  lids  have  been  on  more  than  two  or 
three  days  there  has  been  an  explosion  whereas  if 
they  had  been  taken  off  every  day  such  a  thing  would 
not  have  occurred. 

1126.  Do  they  go  into  the  coal  bunker  with  safety 
lamx>s  ? — ^They  have  safety  lamps  in  working  the  coal 
boxes,  they  always  use  safety  lamps. 

1127.  How  is  the  explosion  caused  if  they  use  safety 
lamps  ? — ^They  would  not  have  an  explosion  if  they 
used  them  ;  but  in  this  case,  it  being  rather  dark,  the 
man  took  a  light,  though  he  ought  not  to  have  done 
so. 

1128.  So  far  as  your  experience  goes,  it  is  more 
limited  to  explosion  rather  than  spontaneous  combus- 
tion ? — Yes,  I  have  never  seen  any  spontaneous 
combustion  in  any  ships. 

1129.  What  quantity  of  coal  do  you  receive  into 
the  stores  under  your  control,  what  is  the  laigest 
quantity  you  have  had  at  any  given  time  in  that 
depot  on  shore,  would  you  say  10,000  tons  ? — I  should 
think  there  would  be  that  quantity.  I  have  no  control 
or  charge  of  coal  in  the  dockyard  ;  one  building  is 
three  tiers  high,  others  one  ;  some  coals  have  no 
covering. 

1130.  Are  they  all  in  contact  ? — There  is  a  separa- 
tion, a  floor  between. 

1131.  They  are  not  more  perhaps  than  15  feet 
apart  ? — ^They  are  only  divided  by  the  flooring. 

1132.  The  distance  between  the  floors  would  not  be 
more  than  15  feet? — It  would  be  quite  that,  it  would 
be  20  feet. 

1133.  Would  it  make  any  difference,  supposing 
instead  of  having  those  separate  floors  the  coals  were 
stored  in  one  mass  ;  would  it  have  any  effect  in  pro- 
ducing spontaneous  combustion  ? — I  should  think  so. 

1134.  However,  by  your  appliances  you  never  have 
had  even  heating ;  have  you  ever  tried  the  temperature  ? 
— No,  I  have  never  had  anything  to  do  with  applying 
tests  in  the  store. 

1135.  Is  there  any  opinion  or  theory  amongst  you 
gentlemen  who  talk  about  these  accidents  by 
spontaneous  combustion,  as  to  the  cause  of  it ;  do  you 
attribute  it  to  any  particular  cause?— No,  I  have 
rarely  heard  of  spontaneous  combustion  myself.  I 
have  heard  of  explosions.  I  have  never  known  of 
any  cases  of  explosion  in  wooden  ships,  where  there  is 
more  likely  to  be  an  admission  of  air  from  their  not 
being  so  perfectly  tight. 


The  witness  withdrew. 
Adjourned  to  Tuesday  next  at  12  o'clock. 


Tuesday,  22nd  June  1875. 


PBE8ENT  ; 


The  Right  Hon.  HUGH  C.  E.  CHILDERS,  M.P.  in  the  Chair. 


Sir  George  Elliot,  Bart.,  M.P. 
Henrt  Husset  Vivian,  Esq.,  M.P. 
Frederick  Augustus  Abel,  Esq.,  F.R.S. 
Richard  Cory,  Esq. 
George  Dxtncan,  Esq. 


John  Fenwick,  Esq. 

John  Ferguson,  Esq. 

Charles  Icely,  Esq. 

John  Percy,  Esq.,  M.D.,  FJl.S. 

William  Young,  Esq. 

J.  M.  Carmichael,  Esq.,  Secretary. 


Mr.  W.  R,  Price  examined. 
You    are    a    shipowner    in     than  one  case  of  spontaneous  combustion  in  ships  be- 


1186.    {Chairman.) 
London  ? — ^Yes. 

1137.  I  believe  you  have  had  experience  of  more 


longing  to  your  firm  ? — Yes,  two  cases. 

1 138.  Both,  if  I  am  not  mistaken,  were  cases  of  coal 


Mr. 
W.  R.  Price. 

SS  Jane  1875. 
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SPONTANEOUS  COMBUSTION  OP  COAL   IN  SHIPS: 


Mr. 
W.  R.  Price. 

92  Jane  1875. 


shipped  from  North  Shields  ?— Yes,  in  the  Northumber- 
land dock. 

1139.  They  were  both  in  the  same  month  ? — ^Yes. 

1140.  The  shipments  in  both  cases  were  for  the 
Peninsular  and  Oriental  Company  ? — Yes. 

1141.  Will  you  inform  the  Commission  what  the  s?ze 
of  the  cargoes  was  ? — Yes.  The  cargo  of  one  of  them, 
namely,  the  Calcutta,  was  1,870  tons,  to  the  best  of  my 
recollection,  and  the  cargo  of  the  other  1,600  tons  ;  the 
respective  tonnage  of  the  ships  being  1,372  and  1,112 
tons. 

1142.  They  were  both  practically  full  ships  ?— Yes. 

1143.  What  were  the  names  of  the  ships? — The 
name  of  the  1,372  tons  ship  was  the  "  Calcutta,"  the 
name  of  the  1,112  tons  ship  was  the  "  Oliver  Cromwell." 

1144.' Were  they  both  wooden  ships  ? — ^Yes. 

1145.  Will  you  state  what  the  character  of  the  coal 
was  ? — I  did  not  see  the  bill  of  lading,  but  I  believe  it 
was  Howard's  West  Hartley,  I  was  told  that  was  the 
coal. 

1146.  Were  both  cargoes  shipped  in  the  summer  of 
1874  ?— In  June  and  July  1874. 

1147.  What  was  the  ventilation  adopted  in  the  ships  ? 
— I  am  relying  on  what  I  heard  from  my  overlooker  in 
the  matter  entirely ;  the  ventilation  was  a  horizontal 
shaft  near  the  bottom  of  the  ship,  from  the  keelson  to 
the  skin  of  the  ship,  boarded  in,  making  a)  triangular 
current  right  through  this  communicating  with  two 
lines  (about  18  inches  square)  of  tunnelling  along  the 
tops  of  the  'tween  deck  beams,  these  being  connected 
with  upright  shafts  in  each  h:xtchway. 

1148.  Were  the  upright  ventilators  the  one  upwards 
and  the  other  downwards? — No,  at  least  I  imagine 
they  would  be  self-acting. 

1149.  Do  you  know  how  the  coal  was  put  on  board, 
was  it  by  tips  ? — From  tips  in  both  cases. 

1150.  Do  you  know  from  what  height  the  coal  fell  ? 
— I  could  not  state  the  number  of  feet,  I  was  there 
when  the  Oliver  Cromwell  was  under  the  tip,  and  it 
struck  me  as  a  very  considerable  height ;  I  do  not  know 
what  the  state  of  the  tide  was  when  I  was  there,  whether 
the  water  is  higher  or  lower  at  various  states  of  the 
tide  I  do  not  know,  but  the  fall  was  considerable. 

1151.  When  you  were  there  was  the  coal  much 
broken  in  the  fall  ? — ^Very  much  indeed.  I  went  into 
the  hold  of  the  "  Oliver  Cromwell "  when  she  was  about 
half  loaded,  and  I  noticed  in  the  main  hatchway  where 
the  bulk  of  the  cargo  was  coming  down  a  great  accu- 
mulation of  small  coal  in  a  pyrimidical  shape,  and  I 
said  to  the  captain  as  I  came  up,  ^*  1  am  thankful  that 
"  I  am  not  the  owner  of  this  cargo,  there  seems  to  bo 
"  so  much  small  in  it," 

1 152.  Can  you  give  the  Commission  any  information 
as  to  the  nature  of  the  casualty  in  the  case  of  the 
"  Oliver  Cromwell,"  where  and  how  it  was  observed,  and 
what  the  result  was  ? — I  took  all  the  trouble  I  could 
to  elicit  the  information,  but  the  only  parties  who  came 
home  from  the  "  Oliver  Cromwell "  were  the  captain  and 
an  apprentice ;  the  rest  of  the  crew  were  paid  off  at 
the  Cape  and  took  other  employments.  Their  infor- 
mation did  not  quite  correspond,  but  at  various  times 
I  had  conversations  with  them,  and  the  apprentice 
gave  me  to  understand  that  there  was  no  indication  of 
anything  wrong  either  in  the  fore  or  after  peak  of  the 
ship  where  he  was  frequently  down  for  various  purposes. 
He  never  detected  any  escape  of  gas  or  anything  of 
that  sort,  but  he  said  that  a  fortnight  before  the  fire 
broke  out  he  noticed  vapour  coming  up  the  main 
hatch  ventilation,  and  he  said  as  you  passed  between 
it  and  the  wind,  there  was  an  unpleasant  smoky  smell, 
but  they  evidently  treated  it  as  nothing  more  than  was 
usual  in  coal  ships.  I  asked  him  whether  they  were  not 
alarmed,  he  said  not  at  all,  and  it  was  only  the  day 
before  they  had  to  abandon  the  ship,  that  the  fire  broke 
out  and  they  noticed  it  by  smoke  oozing  through  the 
upper  planking  of  the  ship. 

1153.  Not  coming  up  through  the  ventilators?— 
Not  coming  up  through  the  ventilators. 

1154.  How  long  had  the  ship  been  out  ? — She  sailed 
on  the  18th  of  June  and  was  burnt  on  the  6th  of 
September. 


1155.  Did  she  become  a  total  loss  ?— She  became  a 
total  loss. 

1156.  Was  there  any  Board  of  Trade  inquiry?- 
There  was  an  inquiry  at  the  Cape. 

1157.  Do  you  remember  what  the  result  of  the 
inquiry  was  ? — I  remember  that  the  general  result  was 
considered  an  unavoidable  casualty. 

1158.  There  was  no  scientific  inquiry  ? — ^No. 

1159.  That  was  the  case  of  the  "Oliver  Cromwell*'' 
—Yes. 

1 160.  Now  will  you  give  us  the  particulars  of  the 
other  case  ? — In  the  case  of  the  "  Calcutta"  she  sailed 
on  the  2nd  of  July,  and  was  burned  on  the  17th  of 
September. 

1161.  In  about  the  same  place  ? — A  little  wide  of 
the  same  locality,  but  pretty  much  in  the  samd 
region. 

1162.  Was  she  a  total  loss  ? — She  was  a  total  loss, 
with  a  very  heavy  loss  of  life. 

1163.  What  were  the  circumstances  as  reported  to 
you  about  that  ? — The  few  men  that  arrived  at  home 
were  about  as  stupid  a  lot  as  I  ever  met  with  ;  there 
was  only  one  intelligent  man  among  them. 

1164.  Was  the  captain  lost? — The  captain  was 
lost,  he,  a  little  boy  of  his,  the  chief  ofi&c^,  the  ca^ 
penter,  and  several  of  the  men  ;  12  in  all  had  the 
biggest  boat,  the  others  were  in  two  other  boats.  It 
came  on  to  blow  the  night  after  they  left  the  vesed 
and  the  boats  separated,  and  they  never  saw  anything 
of  the  captain  and  his  boat ;  the  others  were  picked 
up  by  a  passing  vessel. 

1 1 65.  What  informatipn  did  they  give  you  as  r^arda 
the  fire  ? — ^They  said  they  had  no  indication  of  the 
fire  till  it  had  gained  considerable  power,  and  a  few 
hours  afterwards  they  were  obliged  to  abandon  the 
ship. 

1166.  How  did  they  notice  it  first? — Bj  smoke 
coming  up  the  hatchway,  and  they  immediately  dug 
down  into  the  coal  and  they  got  some  distance  below 
the  line  of  'tween  deck  beams,  below  the  main  hatch- 
way, and  then  the  heat  was  so  intense  and  the  smoke 
so  suifocating  that  they  were  obliged  to  leave  it 
They  poured  down  water  and  so  on  but  without  anj 
effect ;  it  had  gained  a  considerable  hold  of  the  cargo 
for  almost  immediately  the  masts  fell  over  the  side; 
they  were  iron  masts.  The  water  in  the  pump  wdl 
with  the  intense  heat  at  the  bottom  of  the  pump  gene- 
rated steam  and  blew  all  the  pumping  apparatus  right 
out 

1167.  Was  she  ventilated  in  the  same  way  as  the 
*•  Oliver  Cromwell"  ? — Exactly  in  the  same  way. 

1 168.  Do  you  attribute  the  fire  to  anj  peculiarity  of 
the  coal  ?  Was  any  other  coal  of  the  same  denomi- 
nation shipped  about  the  same  time  ? — ^In  giving  aq 
opinion  upon  that  it  is  simply  my  own  individual 
opinion,  I  have  no  scientific  knowledge  upon  the 
subject,  but  as  far  as  I  can  reason  upon  the  subject 
I  attribute  the  loss  to  some  inherent  quality  in  the 
coals  as  in  the  other  case. 

1169.  Was  there  any  other  ship  loading  with  the 
same  coal  ? — ^The  "  Euxine  "  was  loading  in  the  dock  at 
the  same  time;  she  was  an  iron  ship  belonging  to 
Messts.  Bates  of  Liverpool ;  she  was  also  burned. 

1170.  {Sir  George  Elliot)  Was  the  coal  in  each 
case  from  the  same  colliery  ? — I  think  so.  I  could 
not  positively  say  it  was  coal  from  the  same  collieiy 
in  the  case  of  the  "  Euxine." 

1171.  {Chairman.)  Were  the  coals  loaded  in  the 
same  dock  ? — ^Yes. 

1172.  And  probably  in  the  same  way  ?— Exactly  ia 
the  same  way. 

1 173.  And  that  vessel  was  lost  about  the  same  time 
as  the  others  ? — ^A  few  days  before  the  others ;  she 
had  not  got  quite  so  far.  There  was  a  curious  fact 
connected  with  it  that  a  ship  called  the  "  Corah,"  a  lai]ge 
American  ship,  was  loading  about  the  same  time.  She 
was  an  American  wooden  vessel  and  the  obtain 
demurred  to  ventilation  altogether,  llie  Peninsda 
and  Oriental  Company  coal  inspector  had  some  con- 
versation with  him  upon  the  subject,  as  I  gather 
from  a  report  made  by  him  to  his  directors,  and  il^ 
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captain  of  the  "  Corah  "  said  that  he  did  not  hold  with 
ventilation  except  above  the  cargo,  for  instance,  under 
the  'tween  decks  and  under  the  main  deck ;  that  as  to 
through  ventilation  he  did  not  hold  with  it,  but  he 
said  if  the  inspector  insisted  upon  it  he  must  do  it ; 
he  said  he  had  no  instructions  to  insist  upon  his  doing 
it,  and  so  he  left  the  captain  to  do  as  he  liked. 

1174.  What  was  the  result? — She  arrived  out  at 
Bombay  apparently  without  accident  so  far  as  I  can 
see  from  the  lists. 

1175.  I  believe  you  have  had  great  experience  in 
shipping  coal  ? — For  the  last  17  years  I  have  scarcely 
can'ied  anything  else  as  outward  cargoes  to  Bombay. 

1176.  Especially  for  the  Peninsula  and  Oriental  ? — 
And  for  the  Great  Indian  Peninsula  Bailway  Com- 
j)any,  and  sometimes  on  our  own  account. 

1177.  So  you  can  speak  on  the  matter  with  very 
considerable  experience  ? — Certainly  ;  but  not  with 
regard  to  the  Tyne,  those  were  the  only  two  cargoes  I 
ever  carried  from  the  Tyne. 

1178.  Where  have  you  earned  principally  from  ? — 
From  Birkenhead  in  all  cases,  except  patent  fuel  from 
Cardiff  occasionally. 

1179.  Have  you  ever  had  any  casualties  in  ships 
sailing  from  Birkenhead  or  Cardiff? — Never. 

1180.  Is  the  manner  of  putting  the  coal  on  board 
different  in  Birkenhead  from  what  it  is  in  the  Tyne  ? 
— There  are  two  modes  of  loading  cargoes  at  Birken- 
head ;  one  is  by  tips  similar  to  the  mode  of  loading  at 
the  Tyne,  and  the  other  is  by  barrows.  The  railway 
runs  alongside  the  dock  and  the  railway  wagons  are 
brought  alongside  the  ships,  and  when  they  are  loading 
by  barrows  a  stage  is  made  right  over  the  main  hold ; 
the  coal  is  shovelled  into  barrows  and  wheeled  over 
the  hatchway ;  then  the  tackle  is  fastened  to  the  barrow 
and  it  is  lov/ered  on  to  a  platform  in  the  hold,  and  it  is 
then  wheeled  to  the  spot  where  it  is  wanted. 

1181.  In  your  opinion  is  that  method  preferable  not 
only  in  reference  to  its  doing  less  damage  to  the  coal, 
but  with  reference  to  the  subject  of  our  inquiry  ? — 
Unquestionably  that  is  my  opinion. 

1182.  You  think  the  distance  that  coal  ought  to  fall 
should  be  a  minimum  ? — I  think  there  is  less  break- 
age, and  consequently  a  better  natural  ventilation 
through  the  cargo ;  it  does  not  lie  in  such  a  dense 
mass. 

1183.  You  would  recommend  that  all  coaJ  should  be 
shipped  in  that  way  ? — I  put  it  this  way ;  that  in  all 
cases  I  should  stipulate  for  it  where  I  could.  1  am 
bound  to  say  that  shipowners  cannot  command  every- 
thing ;  but  if  I  could,  I  would  never  ship  a  cargo 
otherwise  than  in  that  manner. 

1184.  With  reference  to  ventilation,  you  have  told 
ufl  what  the  captain  of  the  "  Corah  **  thought  about  it. 
Have  you  formed  any  judgment  upon  the  question  ? — 
I  certainly  have  come  to  this  conclusion,  that  if  I 
were  obliged  to  carry  coal  from  the  Tyne,  I  should 
certainly  not  adopt  any  other  mode  of  ventilation  than 
that  which  for  17  years  I  have  successfully  adopted  in 
the  case  of  vessels  going  from  Birkenhead. 

1185.  With  reference  to  your  shipment  from  Bir- 
kenhead, what  plan  of  ventilation  have  you  adopted  ? 
— Exactly  the  same  as  I  adopted  in  the  Tyne  ;  it  has 
always  been  successful  in  the  case  of  vessels  going 
from  Birkenhead  ;  but  it  was  fatal  to  me  in  the  case 
of  the  vessels  going  from  the  Tyne. 

1186.  Your  experience  of  the  Tyne  is  limited  to 
those  two  cases  ?— Yes ;  but  there  was  the  «*  Euxine" 
which  was  loading  at  the  time. 

1187.  Was  she  lost  also? — She  was  lost  also. 

1188.  May  that  not  have  been  from  the  coal  in  each 
case  being  supplied  from  one  particular  seam  ? — It 
may  have  been ;  I  can  call  to  mind  several  other 
vessels,  one  of  them  the  "  Bernice,*'  that  came  from 
Dundee  to  the  Tyne,  she  also  wa^  burnt  close  to 
Bombay,  having  on  board  Tyne  coal.  I  could  not  say 
whether  it  was  from  the  same  seam.  I  have  noticed 
more  burnings  in  the  case  of  vessels  from  the  Tyne 
than  I  have  from  any  other  place. 

1189.  Are  you  aware  that  a  good  deal  of  the  north 
country  coal  is  shipped  very  much  upon  the  plan  you 
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have  described  as  being  the  one  you  prefer  ? — No,  I  Mr. 

am   not  aware  of  that ;   I  never  was  on  the  Tyne     ^.  R*  Price. 
except  on  the  occasion  when  I  had  those  two  ships  — •" 

loading  there.  22  June  1875. 

1 190.  And  when  you  were  so  unfortunate  as  to  lose 
both  ships  ? — ^Yes. 

1191.  (,SiT  G.  Elliot.)  The  "Calcutta,*'  you  said, 
sailed  on  the  2nd  July,  and  she  took  fire  on  the  17th 
of  September  ? — Yes. 

1192.  How  many  days  was  that  that  she  was  out? 
— 77  days. 

1193.  Now  with  regard  to  the  "Oliver  Cromwell," 
how  long  was  she  out  ? — I  think  she  was  out  80  days. 

1194.  Your  two  vessels,  the  "Oliver  Cromwell" 
and  the  "Calcutta,"  both  loaded  Howard's  West 
Hartley,  did  not  they  ? — ^Yes ;  I  have  not  seen  the 
bills  of  lading.  Directly  I  heard  of  the  casualty  to 
the  "  Oliver  Cromwell,"  I  went  to  the'  brokers  office 
to  ask  what  coal  she  had  on  board,  and  the  message 
that  came  back  was  Howard's  West  Hartley. 

1195.  That  was  one  of  the  vessels? — ^Yes,  they 
were  both  chartered  by  the  same  parties. 

1196.  The  "  Calcutta"  you  say,  was  a  total  loss?— 
Yes,  and  the  "  Oliver  Cromwell "  was  a  total  loss  also. 
There  were  lives  lost  in  the  case  of  the  "  Calcutta." 

1197.  Then  you  said  that  the  "Euxine"  was  load- 
ing at  the  same  time,  and  that  she  also  took  fire  ? — 
Yes  ;  she  took  fire  a  little  earlier.  I  remember  being 
in  Liverpool  and  hearing  an  account  of  the  loss,  and  it 
made  me  wonder  how  my  ships  stood,  they  having  been 
loaded  about  the  same  time ;  it  might  have  been  in  the  * 
early  part  of  August  that  she  took  fire. 

1198.  Do  you  know  what  coal  the  "Euxine"  took 
in  ? — ^I  believe  it  was  the  same  coal  ;  I  am  speaking 
from  impression ;  the  parties  would  be  very  chary  in 
giving  me  information  about  it. 

1 1 9i9.  Then  you  mentioned  the  "  Corah,"  and  you 
said  that  she  was  loaded  about  the  same  time  ? — She 
was  in  the  Northumberland  Dock  at  the  same  time. 

1200.  The  arrangements  for  the  ventilation  of  the 
cargo  in  her  case  were  dispensed  with,  and  she  arrived 
safely  ? — Yes. 

1201.  The  other  three  vessels  adopted  the  system 
of  ventilation  which  you  have  practised  for  many  years 
at  Birkenhead  ? — I  believe  so  ;  I  am  corroborated  in 
that  opinion  by  a  report  of  the  Peninsular  and  Oriental 
Inspector  Mr.  Steinson,  in  which  he  says,  that  he 
believes  that  they  were  so  ventilated. 

1202.  {Chairman.)  Will  you  read  that  report? — 
He  says  : — "  November  1874.  To  the  Managing  Di- 
"  rectors  of  the  Peninsular  and  Oriental  8team  Navi- 
"  gation  Company,  London.  Gentlemen,  I  beg  to 
*'  acknowledge  receipt  of  your  letter  of  2nd  iust. 
"  respecting  the  burning  of  the  *  Calcutta,'  loaded 
"  with  Howard's  West  Hartley,  at  sea,  and  referring 
*'  also  to  the  burning  of  the ' '  Euxine '  and  *  Oliver 
"  *  Cromwell,'  with  the  same  coal,  and  requesting  me 
"  to  institute  careful  inquiry  into  this  matter,  and  as 
"  to  the  liability  of  this  coal  to  spontaneous  combus- 
"  tion.  In  reply,  I  beg  to  state  that  the  '  Calcutta ' 
"  and  *  Oliver  Cromwell '  were  both  single  decked 
**  wooden  ships,  and  were  well  ventilated;  the  'Euxine ' 
"  wasti  double-decked  iron  ship,  and  I  think  also  Avell 
"  ventilated.  In  looking  over  my  journal  I  find  these 
"  ships  were  all  loaded  in  fine  weather,  that  the  coal 
"  looked  very  well,  and  the  only  remarks  about  these 
"  cargoes  were  that  the  ships  were  too  high  for  the 
"  accommodation,  and  the  coals  consequently  much 
"  broken  in  shipment.  The  *  Cora,'  American  ship, 
"  was  loaded  at  the  same  time  as  the  *  Calcutta,'  and 
"  with  the  same  coal ;  this  ship  was  double  decked,  but 
"  the  captain,  who  was  a  man  of  great  experience, 
**  objected  to  through  ventilation,  but  said,  if  1  insisted 
"  on  the  ship  being  ventilated,  he  would  do  so,  though 
"  he  would  rather  not.  I  said  I  had  no  instructions 
"  as  to  ventilation,  and  my  opinion  was  that  it  wab 
"  unnecessary,  and^was  dangerous  in  many  cases,  this 
"  ship  was  therefore  not  ventilated  through  the  coal, 
"  but  was  well  ventilated  above  it,  and  I  find  in  my 
"  journal  that  a  portion  of  this  cargo  ^ot  wot  with 
<'  hail  and  rainj  and  was  thus  more  liable  to  heat.    As 
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SPONTANEOUS  COMBUSTION  OT  GOAL  IN  SHIPS: 


^^'  "  to  the  necessitj  of  ventilation  in  cwgoeB  of  north 

'^^^  "  country  steam  coals,  and  the  mode  of  ventilating,  I 
22  Jane  1875.  *'  ^^7  ^***®  ^  ^^^^  ^®®^  giving  this  subject  much 
_.,»-«  '  "  consideration  for  years,  and  more  especially  of  late, 
"  when  so  many  ships  are  reported  as  having  been 
^^  burned  at  sea  by  the  spontaneous  combustion  of 
**  their  cargoes,  and  to  the  fact  that,  so  far  as  I  know, 
**  all  the  stups  which  have  been  burned  have  been  well 
**  ventilated,  or  what  is  considered  good  ventilation, 
"  viz.,  vertical  shafts  in  each  hatchway,  connected  at 
"  the  bottom  either  with  a  platform  under  the  coal, 
"  or  with  other  shafts  running  fore  and  aft  under  the 
"  coal  alongside  the  keelsons  or  sometimes  vertical 
"  shafts  only  in  each  hatchway,  whereas  ships 
"  belongiug  to  the  north,  as  a  rule,  have  no  through 
"  ventilation,  and  they  very  rarely  take  fire.  My 
"  opinion  is  that  north-country  steam  coal,  under 
"  ordinary  circumstances,  does  not  require  through 
"  ventilation,  but  that  it  is  actually  safer  without  it 
**  for  the  following  reasons,  viz. — 1st.  The  coal  does 
"  not  contain  suflBcient  gas  to  require  any  through 
"  ventilation;  2nd.  The  coal  when  well  cleaned  does 
^*  not  contain  in  itself  anything  to  cause  spontaneous 
"  combustion  ;  but  if  any  pyrites  should  have  been 
*^  overlooked  in  the  cleansing,  and  is  then  subjected 
**  to  a  heavy  weight  of  coal  passing  on  it,  it  is  liable 
"  to  heat,  and  if  a  current  of  air  can  get  at  it  from  the 
"  through  ventilators,  it  might  then  ignite,  and  pro- 
^*  bably  set  the  whole  cargo  in  a  blaze,  which  would 
"  be  effectually  fanned  from  the  ventilators,  and  the 
"  ventilators  themselves  being  usually  made  of  dry 
**  soft  wood  would  probably  be  the  first  thing  to 
'^  ignite.  I  would  suggest  that  the  ships  should  be 
<^  well  ventilated  above  the  coal  only,  that  as  many 
'*  ventilators  through  the  deck-houses  as  can  be  con- 
"  veniently  fitted  be  well  attended  to,  and  that  on  all 
**  possible  opportunities  the  hatches  should  be  kept 
^^  open.  I  submitted  my  reasons  and  my  proposed 
'^  mode  of  ventilation  to  my  friend  the  practical 
"  chemist  before  sending  them  to  you,  and  I  have  not 
**  altered  one  word  of  my  original  copy.  He  said 
*^  what  I  stated  is  a  great  chemical  fact,  and  not  to  be 
^'  disputed,  and  that  the  most  effectual  way  to  set  a 
"  ship  on  fire  with  the  north -country  steam  coal  is  to 
"  put  in  through  ventilators,  as  it  is  scarcely  possible 
**  to  avoid  pyrites  among  the  coal  to  a  greater  or  less 
"  extent.  As  to  Howard's  West  Hartley  being  pecu- 
^'  liarly  liable  to  spontaneous  combustion,  I  am  una!)le 
"  to  say.  So  many  ships  being  burned  at  one  time 
"  looks  suspicious;  but  then  ships  with  other  coal 
**  have  been  burned  at  the  same  time — the  *Poco- 
**  hontas'  with  Hasting's  Hartley,  the  'Susannah 
"  Johanna '  with  Carr's  Hartley,  ships  from  Cardiff, 
"  from  Liverpool,  from  the  Clyde,  from  Dundee,  and 
"  ships  with  general  cargoes.  It  looks  like  an  epide- 
"  mic  ;  and  I  fear  Ihe  reason  will  have  to  be  dis- 
<<  covered  from  other  causes  than  from  spontaneous 
"  combustion.  For  many  years  very  many  ships, 
'<  and  many  of  large  size,  have  loaded  this  coal  for  the 
''  company's  Indian  ports,  and  carried  it  safely.  I 
"  would  respectfully  suggest  that  this  question  be 
'*  submitted  to  some  eminent  practical  chemist  or 
**  other  authority  for  confirmation." 

1203.  (Sir  G.  Elliot.)  You  were  speaking  about 
the  improved  mode   of  loading  the  cargo  by  barrows 

,  with  a  ship  like  yours  of  1,800  tons,  would  not  it 
occupy  a  long  time  to  load  it  in  that  way  ? — It  does 
require  a  longer  time,  and  costs  more  money. 

1204.  How  long  would  it  take  to  load  an  1,800  tons 
ship  ? — The  loading  is  not  continuous.  I  do  not 
know  how  long  it  would  take  to  load  an  1,800  tons 
ship ;  sometimes  you  have  a  great  pressure  of  coal 
frt>m  the  pits,  and  then  you  can  have  the  three  hatch- 
ways going  ;  on  other  days  you  have  only  one  hatch 
working,  and  so  forth.  I  do  not  know  how  much 
they  can  load  by  barrows  in  a  day. 

1205.  (Mr,  Duncan.)  Ton  could  load  in  about  a 
week  ? — ^Yes,  if  you  put  plenty  of  hands  on  you  could 
load  250  tons  a  day. 

1206.  (Chairman.)  Loading  at  all  the  three  hatch- 
ways ?— Yes. 


1207.  (^>  O.  Elliot)  Take  Oaidiff  and  otiber 
ports  where  coals  are  loaded;  suppose  that  system 
were  to  be  adopted,  would  it  not  tfiie  two  or  three 
times  the  amount  of  dock  space  ? — At  Cardiff  the 
docks  are  so  crowded,  and  the  difficulty  of  getting 
your  cargo  in  is  so  great,  that  I  think  it  is  quite  an 
exceptional  place  as  regards  loading. 

1208.  Take  the  Northumberland  dock;  how  long 
were  they  loading  that  1,800  tons  ship  there  ?— -I  do 
not  know  ;  they  were  some  days  when  they  were  not 
doing  anything ;  it  wa«  done  very  quickly  when  thej 
did  get  to  work. 

1209.  Is  not  it  a  usual  thing  in  the  Northumberland 
Docks  for  a  thousand-ton  ship  to  go  in  and  come  out 
on  the  same  tide  ?— Yes,  I  am  aware  that  there  is  great 
rapidity  in  loading,  but  I  think  that  at  times  there  is 
a  corresponding  disadvantage;  it  may  do ^ for  coasting 
voyages,  but  though  there  is  great  facility  if  you  can 
get  your  ship  under  the  tips  and  get  her  loaded  right 
away,  and  though  there  is  some  saving,  I  think  there 
are  some  disadvantages  about  it  for  long  voyages. 

1210.  You  think  where  you  have  long  voyages  and 
where  the  coals  have  a  tendency  to  spontaneous  com- 
bustion it  might  be  in  some  measure  guarded  against 
by  that  more  careful  mode  of  packing  them  as  com- 
pared with  the  rapid  manner  in  which  they  are  now 
loaded  ? — Unquestionably,  of  course  the  capabilites  of 
the  place  must  always  be  taken  into  consideration ; 
the  coal  contractor  at  Cardiff  may  have  several  vessels 
loading  at  the  same  time,  and  sometimes  your  vessel 
may  be  waiting  a  fortnight  or  three  weeks  for  a  tarn ; 
and  he  may  have  three  or  four  other  vessels  loading  at 
the  same  time,  and  he  may  give  you  500  tons  a  dxj, 
then  a  steamer  may  come  in  and  you  may  be  hauled 
out  of  your  berth  so  that  he  may  fill  her  up.  It  is 
not  a  question  of  a  vessel  going  under  the  tips  and 
getting  her  cargo  right  away  at  once.  If  they  chooee 
they  could  put  1,800  tons  in  a  vessel  in  48  hours.  The 
practical  result  is  that  they  ship  a  portion  of  the  cargo 
very  rapidly  and  then  there  is  a  stoppage  for  some 
time  and  that  is  where  time  is  lost. 

1211.  If  the  coal  at  Cardiff  were  to  be  shipped  in 
the  manner  you  mention  by  barrows,  it  would  take 
more  than  three  or  four  times  the  area  for  ^e  ships 
to  lin  in  all  the  time  that  they  would  be  detained  ?— 
Undoubtedly  that  would  be  required.  I  have  loaded 
vessels  on  two  or  three  occasions  from  Birkenhead  bj 
tips  before  I  became  alive  to  the  advantage  of  the 
better  mode  of  loading,  and  I  have  never  had  a  heated 
cargo  in  a  vessel  going  out  of  Birkenhead  under  either 
system. 

1212.  You  have  loaded  by  both  tips  and  barrows  at 
Birkenhead  ? — ^I  have. 

1213.  And  you  have  never  had  any  heated  cargoes 
from  either  mode  of  loading  ?— No. 

1214.  What  is  the  advantage  you  attach  to  loading 
by  barrows  so  far  as  Birkenhead  is  concerned?— 
Hitherto  I  have  not  done  it  voluntarily,  I  have  done 
it  because  it  was  a  stipulation  in  my  charters  that  that 
mode  of  loading  should  be  adopt^  in  future,  I  shall 
always  adopt  it  because  I  think  the  cargo  is  more 
equally  distributed,  the  small  coal  does  not  get  into  a 
mass  in  the  region  of  the  main  hatchway  which  is  the 
locality  where  according  to  my  experience  fires  usnallj 
take  place. 

1215.  Your  idea  is  that  by  shipping  the  coal  as  joa 
do  by  barrows  there  is  a  partial  ventilation  on  account 
of  the  roundness  of  the  coal  ? — ^Yea,  it  does  not  get 
into  a  dense  mass. 

1216.  Is  not  that  rather  against  Mr.  Steinson's 
opinion,  that  he  thinks  it  is  safer  without  any  ventila- 
tion at  all  ?— -No,  I  think  it  corresponds  rather  with 
his  theory  of  ventilation  above  the  caigo,  there  is  a 
great  amount  of  natural  ventilation  that  would  give 
a  current  of  air  through.  I  asked  the  captain  of  the 
"  OlivOT  Cromwell"  whether  his  ventilator  acted  properiy 
and  he  said  that  on  several  occasions  he  tested  them  hy 
taking  a  piece  of  paper  and  tying  it  by  the  four  corners 
with  a  piece  of  string  and  putting  a  pebble  or  some- 
thing into  it  And  dropping  it  down  the  ventilator,  aod 
said  when  he  got  it  down  a  certain  distance,  he  would 
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let  the  stone  fall  out  of  it,  and  up  would  come  the 
string  and  paper  together  showing  that  there  was  a 
strong  draught  through  his  ventilator. 

1217.  Those  coals  would  he  hrought  out  of  a  mine 
at  a  temperature  of  about  55^  and  they  would  be  put 
into  the  ship  at  a  temperature  of  from  50°  to  60°, 
that  would  be  the  temperature  the  coal  would  go  in  at ; 
assuming  that  to  be  so,  jou  put  down  those  ventilators, 
you  go  to  sea,  and  then  when  you  get  into  the  tropics 
you  pass  a  current  of  air  through  this  coal  containing 
pyrites,  perhaps,  that  current  of  air  having  a  tempera- 
ture of  130°  or  140°,  is  that  in  your  opinion  calcidated 
to  help  to  ignite  the  coal  ? — I  should  think  so,  if  the 
temperature  of  the  atmosphere  was  much  higher  than 
that  of  the  coal  it  would  do  so,  but  my  opinion  is  that 
it  would  be  very  much  cooler  if  you  got  a  current  of 
air  than  if  you  got  a  perfectly  still  atmosphere.  A 
current  going  down  through  a  ventilator  like  that  would 
rather  cool  it  than  otherwise.  When  I  have  been  down 
in  the  hold  of  a  ship  in  the  Ti'opics  unless  she  has  been 
very  high  out  of  the  water,  I  have  found  it  much 
cooler  down  below  than  up  above. 

1218.  From  your  experience  of  over  17  years  in 
shipping  coal  at  Birkenhead  where  you  have  tried  the 
two  systems  of  loading,  the  one  by  barrows  and  the 
other  by  tipping,  you  have  never  had  a  single  instance 
of  heating  ? — ^I  am  giving  my  own  experience  as  a 
shipowner. 

1219.  As  a  shipowner  you  have  never  gone  to  ttie 
.  Tyne  except  in  the  case  of  two  shipments,  and  there 

you  found  that  the  mode  of  ventilation  which  seems  to 
have  been  successful  in  protecting  you  at  Birkenhead 
failed  you  in  both  instances  when  you  carried  the  Tyne 
coal  ? — Quite  so. 

1220.  {Mr.  Duncan.)  I  suppose  the  necessity  for 
shipment  by  barrows  at  Birkenhead  would  arise  some- 
what from  the  coals  being  wrought  in  mu'^ii  larger 
lumps  than  they  are  in  the  Tyne  ?— I  imagine  it  is  to 
ensure  them  being  shipped  in  as  big  lumps  as  possible, 
to  keep  the  coal  in  large  masses,  but  I  do  not  think  it 
is  a  necessity  arising  from  the  coal  being  in  large  lumps 
when  wrought,  it  is  that  the  shippers  of  the  coal,  the 
Peninsula  and  Oriental  and  the  Gi-eat  Indian  Penin- 
sula, like  it  as  much  unbroken  as  possible.  Taking  it 
by  barrows  ensures  its  being  shipped  without  getting 
too  much  broken.  Then  again  I  have  frequently 
noticed  (and  my  attention  was  particularly  directed  to 
it)  that  in  loading  the  coal  by  barrows  great  care  is 
taken  to  pick  out  every  objectionable  looking  piece.  I 
Lave  seen  at  the  end  of  a  day's  work  a  great  pile  of 
brassy  looking  lumps  and  slaty  pieces  aJl  carefully 
taken  out.  Whether  there  is  anything  dangerous  in 
those  brassy  looking  lumbs  I  am  not  prepared  to  say. 
1  imagine  that  they  pick  them  out  because  they  are  not 
good  to  burn. 

1221.  You  have  probably  seen  coals  loaded  at  the 
!Northumberland  Dock  with  an  iron  skid  put  down  the 
hatchway  to  cause  the  coals  to  run  to  the  side  ? — I  was 
only  there  for  a  few  hours  when  the  ship  was  loading. 
I  did  not  notice  it  particularly. 

1222.  In  your  judgment  had  the  weather  at  the  time 
the  coals  were  ship^d  in  the  cases  of  the  ''  Oliver 
Cromwell "  and  "  Calcutta  "  any  effect  on  the  coals  ? — 
When  I  was  in  the  Tyne  in  June  when  the  "  Oliver 
Cromwell "  was  loading,  I  think  I  remember  there  was 
a  little  drizzling  rain,  it  was  not  actually  dry  weather, 
*it  was  dull  and  cloudy  weather. 

1223.  It  was  a  dry  summer  altogether  ? — ^Yes,  there 
was  no  rain  to  speak  of. 

1224.  {Mr.  Ferguson.)  Do  you  know  whether  the 
coals  put  into  those  vessels  that  were  burnt  had  been 
long  out  of  the  pits  or  not  ? — I  have  no  knowledge  upon 
that  subject. 

1225.  Do  you  know  whether  in  the  cases  of  the  ship- 
ments from  Birkenhead  any  long  interval  has  elapsed 
between  the  time  of  the  coals  being  wrought  and  their 
shipment  ? — Sometimes  they  would  be  fresh  wrought, 
and  sometimes  they  would  have  remained  sometime 
before  being  shipped.  They  have  to  come  some  dis- 
tance by  railway.  I  have  known  blockages  on  the  line 
that  have  prevented  our  getting  coal  for  some  days,  the 
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colliery  manager  has  said  that  it  has  left  the  pit  but  it 
has  b€«n  detained  in  trucks  on  the  line,  and  there  it  has 
been  for  days  and  days  sometimes. 

1226.  Were  all  the  ships  that  you  have  loaded  from 
Birkenhead  ventilated  ? — Yes,  they  were  always  ven- 
tilated  in  the  same  way. 

1227.  (Dr.  Percy.)  1  think  you  spoke  just  now  in 
favor  of  the  system  of  loading  by  barrows  on  this 
ground,  that  there  was  not  likely  by  that  system  to  be 
the  same  accumulation  in  any  one  spot  of  small  coal  or 
slack  ? — Yes, 

1228.  Have  you  any  reason  to  believe  that  spon- 
taneous combustion  is    more  likely  to  occur  in  an 

'accumulation  of  fine  coal  than  elsewhere  ? — ^The  only 
reason  I  have  for  entertaining  that  opinion  is  that  when 
coal  is  loaded  by  the  tips  I  have  always  noticed  a  larger 
accumulation  of  small  coal  in  the  wake  of  the  main 
hatch  than  at  any  other  place,  and  speaking  of  the 
experience  I  have  had  in  the  cases  of  the  ^<  Oliver  • 
Cromwell "  and  the  ^'  Calcutta,''  in  both  those  ships  the 
seat  of  the  fire  was  in  that  locaUty. 

1229.  Where  the  fine  slack  had  accumulated? — 
Where  the  fine  slack  had  accumulated,  and  I  also  asked 
Mr.  Bates  before  my  ships  were  burned  what  his  infor- 
mation was  as  to  where  the  fire  took  place,  and  he  told 
me  exactly  in  the  same  locality.  An  experienced  ship 
master  with  whom  I  was  talking  yesterday,  who  had 
been  in  ships  that  had  been  on  m*e,  and  had  attended 
three  surveys  of  ships  that  either  came  into  Bombay 
on  fire  or  had  taken  fire  while  lying  there  with  coal, 
said  that  the  fire  in  each  case  occurred  about  five  feet 
from  the  skin  of  the  ships  in  the  region  of  the  main 
hatchway. 

1230.  When  there  was  an  accumulation  of  fine 
slack  ? — Yes,  that  is  what  he  attributed  it  to. 

1231.  You  said  that  in  the  case  of  the  Oliver  Crom- 
well the  men  noticed  an  unpleasant  smoky  smell,  which 
is  said  to  be  usual  in  coal-laden  ships  ? — I  did  not  say 
it  is  usual,  but  the  apprentice  assumed  it  to  be  usual  in 
coal-laden  ships.    He  treated  it  as  quite  a  casual  matter. 

1232.  {Sir  G.  Elliot.)  The  main  hatchway  would 
be  where  the  ventilating  shaft  would  be  placed? — Yes, 
the  ventilating  shaft  would  come  there. 

1233.  It  was  not  merely  that  there  was  an  accumu- 
lation of  slack  there,  but  that  would  be  where  the  main 
shaft  for  the  ventilator  would  be  placed  ? — ^Yes,  but  the 
mass  of  small  coal  would  be  so  dense  that  the  ventilator 
would  not  act  in  the  same  way  there  as  in  the  fore  and 
after  hatchways,  where  there  would  also  be  upright 
shafts. 

1234.  {Mr.  Abel.)  I  gather  from  your  evidence  with 
regard  to  what  you  believe  to  be  useful  ventilation,  that 
what  you  require  is  ventilation  outside  the  mass  of 
coal,  so  as  to  facilitate  the  escape  of  gas  from  the 
coals.  Is  that  your  opinion  ? — ^I  cannot  say  that  that  is 
my  opinion  at  all,  because  my  opinion,  based  entirely 
upon  my  experience,  is  that  the  ventilation  I  have 
hitherto  adopted  with  such  success  at  Birkenhead  is 
the  proper  veutilation  for  certain  descriptions  of  coal ; 
what  the  chemical  ingredients  may  be  in  other  coal 
which  may  require  a  different  treatment  I  cannot  say, 
as  I  have  only  had  the  experience  of  those  two  ships ; 
but  taking  Birkenhead  or  Cardiff  coal,  I  should  adopt 
the  same  mode  of  ventilation  that  I  have  hitherto 
adopted  successfully. 

1235.  Would  the  object  of  adopting  that  mode  of 
ventilation  be  to  guard  against  fire,  or  to  guard  against 
explosion  ? — ^It  would  be  rather  to  satisfy  my  under- 
writers than  to  guard  against  anything ;  for  I  tell  you 
candidly,  that  having  been  free  from  casualties,  I 
simply  adopted  that  which  the  underwriters,  surveyors, 
and  suchUke  people  recommended  without  looking  at  it 
critically  or  carefully  at  all.  The  first  thing  an  under- 
writer says  to  you  when  you  af  e  insuring  a  cargo  of 
coals  is  "  Will  your  friends  see,  or  will  you  see,  to  the 
ventilation  ?  "  They  make  a  special  point  of  seeing  to 
the  ventilation. 

1236.  {Mr.  Young.)  Have  you  any  instructions  to 
try  the  heat  of  the  coids  in  the  course  of  the  voyage  by 
the  thermometer  ? — ^I  never  gave  any  pointed  instruc- 
tions till  recently  upon  the  subject,  but  I  have  alwayft 
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told  the  captains  to  keep  their  hatches  off  to  preuent 
the  possibilitj  of  an  explosion.    I  have  seen  a  casualty 
from  Cardiff  coal  in  particular  ai'ising  from  keeping 
22  June  1875.    the  hatches  on,  but  I  never  told  our  captains  to  use 

the  thermometer  till  recently,  though  the  ships  have 

always  been  provide«l  with  thermometers  for  the  purpose. 

1237.  Providing  a  thermometer  would  be  a  way  of 
telUng  telling  the  captain  that  he  ought  to  use  it  ? — I 
should  think  so. 

1238.  Do  you  instruct  them  to  record  in  the  log  the 
heat  of  the  coal  ? — I  do  so  now. 

1239.  You  did  not  do  so  formerly  ? — ^No. 

1240.  If  they  have  a  wooden  ventilator  as  you 
describe,  how  do  they  get  the  thermometer  down  into 
the  mass  of  coal  ? — The  sides  of  the  ventilators  are 
two-thirds  open,  like  a  Venetian  blind. 

1241.  Louvred  ? — Yes ;  and  any  gas  or  heat  that  is 
in  the  coal  will  naturally  find  its  way  through.  By 
taking  the  state  of  the  thermometer  on  deck,  and  then 
putting  it  down  and  keeping  it  down  for  a  certain 
time,  and  then  taking  the  temperature  below,  you  get 
at  the  difference. 

1242.  I  understand  you  to  say  that  you  have  been  a 
shipowner  for  17  years? — Yes. 

1243.  Mainly  in  the  East  India  trade  ? — ^Yes. 

1244.  Practically,  your  ships  have  always  carried 
coals  ? — Yes. 

1245.  Have  those  burnings  interfered  with  your 
trade  recently  ? — ^Very  seriously. 

1246.  How  ? — In  the  question  of  insurance.  The 
rates  of  insurance  on  coal  for  long  voyages  are  almost 
prohibitory,  to  some  places  entirely  prohibitory ;  for 
instance,  round  to  the  west  coast  of  South  America, 
and  to  Japan,  and  those  places,  and  even  for  shorter 
voyages  from  the  Tyne,  I  have  been  debarred  from  re- 
placing those  two  ships  with  similar  vessels  or  (new 
colonial  ships)  simply  on  account  of  the  amount  of 
insurance.  If  you  are  tied  to  coal  cargoes,  the  cost  of 
insurance  now  as '  compared  to  what  it  used  to  be 
becomes  a  serious  item. 

1247.  {Chairman.)  Will  you  give  us  what  used  to 
be  the  rate,  and  what  it  is  now  ? — For  many  years  the 
rate  I  paid  to  take  coals  from  Birkenhead  to  Bombay 
was  60*.  to  3/.  35.  per  cent. 

1248.  (Mr.  Young.)  On  the  hull  of  the  ship  ?— On 
the  hull  of  the  ship. 

1249.  {Chairman.)  And  on  the  cargo,  what  was 
it  ? — About  the  same ;  I  am  speaking  of  colonial  ships. 
On  iron  ships  it  would  be  lighter ;  it  then  rose  to  SOs. 
or  four  per  cent,  and  subsequently  to  90*.  or  four  and 
a  half  per  cent. 

1250.  Is  that  what  it  is  now  ? — ^No,  it  is  now  61.  6s.j 
that  is  the  minimum  ;  I  had  to  pay  in  the  early  part 
of  the  present  year  as  much  as  8/.  Hs.  per  cent,  to 
complete  my  insurance. 

1251.  Was  that  to  Bombay  ? — In  one  case  to  Bom- 
bay, and  in  the  other  to  the  Madras  coast. 

1252.  {3fr.  Young.)  Do  you  think  that  this  state 
of  affairs  is  causing  the  good  class  of  ships  to  fall  into 
tiisuse,  and  bringing  in  a  lower  class  of  ships  ? — It  is 
certainly  deterring  a  great  number  of  people  from 
putting  them  into  their  high  class  ships. 

1 253.  The  result  would  be  that  inferior  vessels  would 
be  bought  for  the  purpose  of  carrying  coals  on  those 
long  voyages,  the  owner  probably  not  insuring  them 
at  all  ? — I  have  been  seriously  contemplating  doing 
that  within  the  last  10  days.  I  have  been  talking  the 
matter  over  with  my  friends,  whether-  it  would  not  be 
better  worth  our  while  to  have  good  sound  older  ships 
which  ai*0  of  comparatively  little  value*  for  the  carriage 
of  coal,  and  take  our  own  risk  rather  than  pay  those 
prohibitory  rates,  whether  it  would  not  be  better  to 
take  a  vessel  of  7,000/.,  or  8,000/.,  or  9,000/.  value, 
and  divide  it  into  fourths  among  my  friends,  and 
taking  \  instead  of  -I,  and  running  my  own  risk. 

1254.  That  arises  practically  from  the  opening  of 
the  Suez  Canal,  and  frpm  the  fact  that  ships  do  not 
get  any  outward  cargo  except  coals  ? — ^Except  coals 
and  salt. 

1255.  {Mr,  Duncan.)  You  find  not  only  that  the 
premium  has  increased  so  enormously,  but  that  many 


underwriters  will  not  take  coal  ships  at  any  price  ?-^ 
The  area  of  insurance  on  ships  loaded  with  coal  has 
been  limited  to  an  extent  that  I  have  never  seen  in 
my  25  years'  experience,  some  underwriters  decline 
them  entirely  ;  they  will  not  look  at  them. 

1256,  {Mr.  Icely,)  You  have  informed  the  Com- 
mission that  in  the  case  of  the  "Oliver  Cromwell" 
the  coal  was  very  small  ?— It  was. 

1257.  That  was  your  ship  ? — Yes. 
.1258.  It  was  not  your  cargo  ? — ^No. 

1259.  Therefore  it  was  not  to  your  interest  to  see 
that  the  coal  was  shipped  in  good  condition  ? — ^No  ;  I 
took  the  coal  as  it  came. 

1260.  Was  that  coal  inspected ?— Yes,  I  think  so; 
I  may  say  that  I  did  not  see  the  whole  of  the  cargo ; 
it  was  only  what  I  saw  when  the  ship  was  half  loaded ; 
I  saw  a  dense  mass  of  coal  in  the  region  of  the  main 
hatchway.  I  imagine  the  Peninsular  and  Oriental 
Company  had  their  inspector  there. 

1261.  This  was  for  the  Peninsular  and  Oriental 
Company  ? — Yes. 

1262.  In  the  case  of  the  "Corah"  the  cai^o  was 
also  for  the  Peninsular  and  Oriental  Company  ? — 
Yes. 

1263.  She  arrived  safely?— Yes. 

1264.  In  the  case  of  the  *< Oliver  Cromwell"  the 
cargo  ignited  ? — Yes. 

1265.  {Mr.  Fenwick.)  Do  you  know  what  quantity 
of  coal  the  "  Corah "  had  in  her  ? — I  should  think 
from  her  size  she  must  have  had  about  2,000  tons. 

1266.  The  vessel  was  not  ventilated  ? — She  was  not 
ventilated. 

1 267.  You  say  that  from  your  adoption  of  the  mode 
of  ventilation  which  you  have  adopted  in  the  case  of 
vessels  sailing  from  Birkenhead,  you  have  been  kept 
free  from  accidents  in  ships  going  from  Birkenhead  ? — 
I  am  not  prepared  to  assert  that  that  has  been  the 
cause  of  my  having  no  burnings  ;  but  I  have  venti- 
lated the  ships,  and  I  have  had  no  burnings  and  no 
heated  cargoes. 

1268.  That  mode  of  ventilation  has  been  successful 
in  Birkenhead,  but  it  has  not  been  so  in  the  Tyne. 
From  your  experience,  supposing  you  were  loading 
coal  in  the  Tyne,  would  you  ventilate  your  ships  in  the 
same  manner  as  you  do  at  Birkenhead  ? — I  would 
move  my  ships  to  any  part  of  the  coast  sooner  than 
send  them  to  the  Tyne.  If  I  had  a  ship  at  Dundee,  I 
would  send  her  round  in  ballast  to  Liverpool  rather 
than  go  to  the  Tyne,  because  it  is  prejudicial  to  one's 
business  and  status  to  be  losing  one's  ship,  though  the 
cause  is  ascertained,  and  it  is  proved,  that  you  are  not 
to  blame.  I  have  had  sufficient  casualties  and  I  do 
not  want  any  more. 

1269.  Still  the  fact  remains  that  the  other  vessel,  to 
which  you  referred,  that  was  not  ventilated,  arrived  at 
port  without  any  accident  ? — Yes ;  but  a  burnt  child 
dreads  the  fire.  I  do  not  want  to  try  any  more  experi- 
ments with  Tyne  coal. 

1270.  (Mr.  Cory.)  I  understood  3'ou  to  say  that 
you  were  now  contemplating  arrangements  for  taking 
your  own  insurance  risk  ? — Yes ;  .it  is  passing  through 
my  mind. 

1271.  Are  you  under  the  impression  that  there  is 
rather  an  unjustifiable  panic  amongst  the  underwriters 
and  that  they  are  charging  too  much  ? — I  would  put 
it  in  this  way  ;  they  are  not  discriminating,  they  are 
panic  stinick  as  regards  every  port,  but  particularly  so 
as  regards  the  Tyne.  They  are  not  putting  a  differen- 
tial rate  on  the  different  ports  as  they  ought  to  do, 
taking  into  consideration  the  number  of  casualties  in 
vessels  sailing  from  one  port  as  compared  with  vessels 
sailing  from  other  ports. 

1272.  Have  not  the  premiums  gone  on  increasing 
on  other  risks  besides  those  on  coal  laden  ships  ? — Not 
to  anything  like  the  same  extent. 

1273.  But  to  some  extent  ? — On  some  voyages  they 
have  ;  on  some  risks  they  are  very  much  lower. 

1274.  Lower  than  they  were  five  or  six  years  ago? — 
Yes,  unquestionably ;  you  may  take  it  thus ;  that  in  a 
business  like  coals  or  rough  cargoes,  generally  the 
rates  are  higher;   but    on  those  things  which  the 
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iinderwrii^ra  havQ  lost  enormously,  such  as  steamers 
through  the  Suez  Canal  and  on  goods  coming  from 
Calcutta,  thej  are  decidedly  lower  than  they  were  some 
years  ago.  Directly  we  get  a  rough  risk,  that  is  to 
say,  a  rough  cargo,  coals  or  salt  in  a  wooden  ship,  the 
underwriters  do  not  care  to  name  a  rate,  but  particu- 
larly when  we  get  coals. 

1275.  {Mr.  Vivian.)  Do  you  attribute  the  im- 
munity fi'om  accident  in  the  case  of  coal  shipped  from 
Birkenhead  to  the  character  of  the  coal  or  to  the 
Tentilation  which  you  adopted  ? — I  am  inclined  to 
think  that  it  is  a  great  deal  more  from  the  character 
of  the  coal  than  anything  else. 

1276.  Have  you  known  cargoes  of  coal  from 
Birkenhead  which  were  not  ventilated  take  fire? — 1 
do  not  know  whether  they  have  been  ventilated  or 
not,  but  I  had  recently  through  my  hands  a  list  of 
834  coal-laden  ships  that  sailed  in  1872,  1873,  and 
1874  from  Birkenhead  to  all  parts  of  the  world,,  a 
large  number  of  them  to  the  East.  I  put  that  list  in 
the  hands  of  the  secretary  of  Lloyd's  and  asked  him 
to  have  the  books  and  records  of  Lloyd's  searched 
and  to  give  me  the  results  of  the  voyages  of  those 
vessels.  Some  of  the  1874  voyages  were  not  then 
ended,  but  the  result  as  far  as  I  remember  was  this, 
that  out  of  the  834  ships  there  were  only  three  known 
to  have  been  burnt,  or  supposed  to  have  been  burnt, 
and  five  missing. 

1277.  Or  they  may  have  foundered  ? — Yes,  it  was 
three  or  four  months  ago  that  that  came  before  me. 
Therefore  I  am  bound  to  consider  with  such  a  large 
number  of  ships,  and  such  a  small  per-centage  of  burn- 
ings, there  must  be  something  in  the  coal  itself. 

1278.  Have  you  had  any  experience  of  shipment  at 
Cardiflf? — I  have  had  some  experience,  but  nothing 
like  the  experience  1  have  had  at  Birkenhead. 

1279.  Would  you  ventilate  Cardiff  coal,  or  would 
you  not  ventilate  it  ? — I  always  have  ventilated  Cardiif 
coal  when  I  have  shipped  it. 

1280.  Have  you  had  any  oases  of  spontaneous  com- 
bustion from  coal  shipped  at  Cardiff? — No,  not  as  a 
shipowner. 

1281.  Have  you  shipped  any  unventilated  coals 
from  Cardiff  ? — ^Never. 

1282.  Do  you  know  of  any  unventilated  coals 
having  been  shipped  from  Cardiff  ? — I  do  not. 

1283.  You  said  that  the  fires  chiefiy  occur  in  the 
main  hatchway,  and  you  attribute  it  to  the  smallness 
of  the  coal  in  the  hatchway  ? — Yes,  to  the  density  of 
the  mass. 

1284.  It  is  customary,  is  it  not,  to  load  coal  at  the 
other  hatchways  as  well  as  the  main  hatchway  ? — ^Yes, 
they  trim  the  cargo  in  that  way ;  when  they  cannot 
trim  it  by  hand  easily,  they  move  the  ship  to  load  the 
cool  at  the  ends. 

1285.  Ships  constantly  take  coal  on  board  at  all  the 
batchways,  do  they  not  ? — ^Yes. 

1286.  Why  do  you  think  that  the  coal  becomes 
more  liable  to  spontaneous  combustion  at  the  main 
hatchway  than  at  other  hatchways  ? — Fi*om  the  facts 
that  have  come  before  me  I  have  found  that  it  is  in 
tnat  direction  the  fires  occur  ;  the  great  bulk  of  the 
cargo  goes  in  at  the  main  hatchway ;  it  is  only  a  small 
proportion  that  goes  in  at  the  other  hatchways. 

1287.  Have  you  ever  shipped  coal  or  taken  coal  on 
board  under  the  box  drops  ? — I  cannot  call  to  mind 
that  I  have. 

1288.  I  presume  your  reason  for  preferring  barrows 
to  tips  is  chiefiy  from  the  breakage  of  the  coal  in  the 
hatchway  itself? — No,  I  have  no  interest  in  the  break- 
age except  the  cargo  is  my  own,  and  even  then  very 
little,  because  it  is  generally  sold  on  the  endorsement  on 
the  bill  of  lading.  One  of  my  preferences  for  the  barrow 
system  is  founded  on  this,  if  you  are  loading  by  tips 
sometimes  if  the  captain  is  away  they  will  carelessly 
put  in  too  much  at  one  end,  and  the  ship  will  strain 
herself,  whereas  when  you  are  loading  by  barrows  you 
can  wheel  them  where  required  so  as  to  trim  the  ship 
exactly  as  you  want. 

1289.  That  applies  to  the  tnmming  of  the  ship.  I 
am  speaking  of  the  liability  to  spontaneous  combustion 


and  the  production  of  sipftll  coal  j  supposing  small  coal 
were  not  introduced  into  the  hatchway  by  the  adoption 
of  another  system  of  shipment,  namely,  by  the  box 
system,  would  that  remove  your  objection  to  shipment 
by  tips  ? — Next  to  the  system  of  loading  by  barrows 
I  should  prefer  the  coal  being  loaded  in  boxes  in  the 
way  you  speak  of. 

1290.  I  presume  when  a  column  is  once  formed  in 
the  hatchway  the  liability  to  produce  small  coal  is  no 
longer  so  great  ? — I  have  always  seen  it  come  up  in  a 
pinnacle  of  small  coal  to  the  very  top,  and  as  long  as 
there  is  room  for  it  to  run  clear  of  the  hatchways  the 
big  lumps  of  coal  run  down  and  the  small  coal  gene- 
rally culminates. 

1291.  After  that  there  is  not  the  same  liability  to 
breakage  ? — There  is  not  the  same  liability  to  breakage, 

1292.  So  if  you  formed  your  column  in  the  hatch- 
way by  boxes  and  then  used  the  tips  the  difficulty  you 
have  mentioned  would  be  got  over  ? — It  would  be  got 
over  to  some  extent  certainly. 

1293.  (Chairman.)  Your  evidence  has  only  gone  to 
the  shipment  of  steam  coal,  have  you  had  any  expe- 
rience in  the  shipment  of  smithy  coal  or  any  other 
coal  ?— Nothing  to  speak  of.  The  firm  with  which  I 
was  connected  used  to  ship  smithy  coal  largely  to 
Bombay  as  merchants,  and  we  never  had  any  accident 
with  it. 

1294.  Your  evidence  hitherto  has  been  only  as  a 
shipowner,  I  believe  you  have  been  an  insurance  broker 
also  ? — Yes. 

1295.  Have  you  had  any  experience  as  an  insurance 
broker  with  regard  to  this  question  ? — I  have  had  25 
years'  experience  as  an  insurance  broker  in  London. 

1296.  Have  you  had  any  experience  on  this  par- 
ticular question,  have  you  had  any  experience  of  cjises 
of  combustion  in  ships  which  you  have  insured  ? — Yes. 

1297.  Could  you  give  us  an  outline  of  that  experi- 
ence ? — I  have  not  gone  back  many  years  because  one's 
memory  is  treacherous  upon  these  things,  but  in 
October  1867  I  insured  a  ship  called  the  "  Sir  George 
Seymour  "  from  Birkenhead  to  Bombay,  in  which  ship 
sjiontaneous  combustion  took  place  ;  that  is  the  only 
case  of  burning  in  a  vessel  sailing  from  Birkenhewl 
that  has  ever  passed  through  my  hands  in  my  25  years' 
experience,  insuring  coal  to  all  parts  of  the  world,  or 
that  I  have  known.  In  October  and  November  1871 
I  insured  for  two  different  owners  a  portion  of  the 
value  of  the  ships  the  "  Sea  Pink  "  (a  colonial  ship,) 
and  the  **  Baringa  "  (an  iron  high-class  ship).  Both 
loaded  from  the  Tyne  and  both  sailed  for  Bombay  and 
neither  of  them  was  ever  heard  of ;  being  well  formed 
ships  and  well  owned  ships,  the  conclusion  in  my  mind 
always  has  been  that  they  were  burnt. 

1298.  Do  you  know  what  the  name  of  the  coal  was? 
— ^No,  T  do  not.  I  am  under  the  impression  that  I 
have  seen  in  a  parliamentary  paper  a  *list  in  which 
those  two  ships  are  included,  where  the  name  of 
the  coal  is  given.  So,  assuming  that  those  two  missing 
ships  were  burnt,  my  experience  embraces  five  ships, 
one  of  which  was  from  Birkenhead,  and  four  from  the 
Tyne. 

1299.  You  have  been  concerned  with  considerably 
more  ships  from  Birkenhead  than  from  the  Tyne  ? — 
As  an  owner. 

1300.  And  also  as  an  insurance  broker  ? — Of  late 
years  I  have  been  more  concerned  with  ships  from 
Birkenhead,  but  previously  from  the  Tyne  also. 

1301.  A  large  number  of  them  being  coal  ships  ? — 
Yes,  to  all  parts  of  the  world. 

1302.  You  spoke  of  the  rate  of  insurance  having 
very  much  risen  on  coal.  Does  that  high  rate  maintain 
itself  at  the  present  moment ;  has  there  been  no  fall 
lately  in  the  rate  since  coal  fell  in  value  ? — I  have  not 
perceived  it ;  on  the  contrary,  I  have  found  increasing 
difficulties.  For  instance,  if  you  have  a  ship  going  out 
of  Birkenhead  valued  at  5,000/.  you  can  find  an  area  of 
underwriters  for  that  vessel  at  say,  taking  Bombay, 
6/.  6*.  per  cent.,  but  if  you  have  a  ship  of  15,000/,  value 
you  either  have  to  send  to  Land's  End,  or  John 
o'Groats,  or  to  Paris  for  insurances  before  you  can  get 
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such  an  amount  as  that  insured,  except  you  paj  an 
enormous  premium. 

1303.  Are  you  speaking  of  coal  ships  ? — ^Yes. 

1304.  You  said  you  had  an  idea  of  ceasing  to  insure 
your  coal  ships  and  of  spreading  the  risk  among  a 
limited  number  of  friends.  Would  not  you  in  such 
a  case  have  very  much  higher  wages  to  pay  ? — No 
the  sailors  never  question  whether  you  are  insured  or 
not.  I  should  think  if  anything  I  ought  to  pay  lower 
wages ;  they  would  infer  that  my  ship  was  so  well 
found  that  I  was  prepared  to  take  the  risk  of  her. 

1305.  It  would  not  be  an  objection  to  the  ship  ? — 
No,  on  the  contrary,  I  think  the  nunds  of  people 
would  be  operated  on  by  the  fact  that  the  owner  has 
80  much  confidence  in  his  ship  that  he  will  not  insure 
her. 

1306.  {Mr  Fenwick,)  You  have   mentioned  five 

The  witness 


cases  where  the  ships  have  been  lost  or  not  heard  of, 
can  you  inform  us  how  many  ships  you  have  insured 
in  your  experience  ? — I  cannot ;  it  must  have  been  a 
great  many. 

1307.  Having  the  great  experience  you  have,  and 
having  insured  so  large  a  number  of  ships,  it  would 
be  very  desirable  if  you  could  tell  us  approximately 
the  enormous  amount  you  have  insured  as  compared 
with  the  five  vessels  that  have  been  lost  ? — Having 
paid  as  much  as  60,000/.  in  some  years  for  premiums, 
and  40,000/.  perhaps  on  the  average  for  the  last  20 
years,  I  must  have  had  to  do  with  a  great  many  coal 
ships  in  my  time.  Some  of  the  ships  would  be  only 
loaded  partly  with  coals. 

1308.  ( Chairman,)  You  have  had  a  hand  in  insu- 
ring hundreds  of  coal  ships  a  year  ? — In  some  yearSi 
certainly. 

withdrew. 


JR. 


Mr. 
J.  Hancock. 


Mb.  Robert  John  Hancock  examined. 
1309.  {Chairman.)  You  are  a  Bristol  merchant,  I 


believe  ?— I  am  shipping  manager  to  Messrs.  Charles 
Hill  and  Sons  of  Bristol  and  Csirdifi*. 

1310.  You  have  had  great  experience  in  connexion 
with  the  shipping  of  coal  ? — I  have  had  many  years 
experience  in  it. 

1311.  You  have  been  concerned  in  shipping  many 
thousand  tons  of  coal,  I  believe  ? — ^I  have  shipped 
about  75,000  tons  of  coal  during  the  last  ten  years. 

1312.  What  coal  has  that  been  chiefly  ?— All  the 
various  kinds  of  steam  coal  shipped  from  Cardiff  and 
Newport.  I  could  not  give  you  the  names  of  the 
pits.  I  have  also  shipped  several  cargoes  of  smelting 
coals. 

1313.  Have  you  had  any  cases  of  spontaneous  com- 
bustion or  explosion  ? — ^We  have  never  had  a  case  of 
explosion.  We  have  had  one  case,  not  of  actual  spon- 
taneous combustion,  but  of  coals  becoming  very  much 
heated.  That  occurred  in  the  case  of  a  ship  called 
"  Her  Royal  Highness."  The  captain,  fearing  to  go  on 
to  Cape  Horn  with  them,  sold  the  coals  at  Monte 
Video,  finding  that  the  expense  of  landing  them  and 
re-shipping  them  would  be  more  than  they  were 
worth. 

1314.  That  is  the  only  case  within  your  experience? 


1315.  That  being  so,  what  precautions  do  you  take 
with  respect  to  ventilation,  or  with  respect  to  the 
shipping  of  your  coals  ? — We  always  carry  our  coals 
on  a  platform  from  16  to  20  inches  from  the  bottom 
of  the  ship,  so  that  there  is  always  a  cool  place,  and 
then  the  bottom  of  the  coals  does  not  get  wet.  I  think 
wet  is  a  great  cause  of  spontaneous  combustion. 

1316.  Hav^  you  any  special  ventilation  ?  Have  you 
any  ventilators  up  to  the  hatchways  ? — We  put  iron 
ventilators  as  far  forward  as  we  can  get  them,  and  as 
far  aft  as  we  can  get  them,  down  through  the  poop. 
We  put  a  ventilator  in  each  hatchway. 

1317.  Is  your  experience  that  that  system  of  venti- 
lation is  sound  ? — ^I  can  only  judge  from  our  ship's 
having  gone  free  from  accident. 

1318.  Have  you  compared  your  immunity  from 
accident  with  the  casualties  of  others? — Only  in  a 
general  way.  I  know  that  a  great  many  of  the  ships 
that  have  been  burnt  have  carried  their  coals  upon 
the  bare  skin  of  the  ship,  and  that  they  were  very 
often  wet  at  starting. 

1319.  I  understand^  you  to  say  that  you  would 
recommend  that  all  coals  should  be  carried  on  a  plat- 
form ? — Yes. 

1320.  Have  you  any  recommendation  to  make  with 
respect  to  the  manner  of  taking  coal  on  board  ? — I 
think  if  it  were  possible  to  take  only  large  coal  on 
board  at  first,  so  as  to  have  in  each  hatchway  a  good 
pile  of  large  coal,  and  no  small  coal,  it  would  to  a 
great  extent  tend  to  prevent  spontaneous  combustion. 

1321.  How  has  the  coal  generally  been  shipped  in 
the  ships  of  which  you  have  had  experience? — ^By 
tips. 

1322.  Always  by  tips  ?— Yes. 


1323.  You  have  had  no  experience  of  the  system  of 
lowering  by  barrows  ? — ^None  whatever. 

1324.  Ajid  yet  you  say  that  your  coal. has  been 
remarkably  free  from  accident  arising  from  sponta- 
neous combustion  ? — ^Yes,  I  think  I  can  frilly  account 
for  the  near  approach  to  accident  in  the  ship  I  have 
mentioned.  She  was  a  new  vessel,  and  very  flat  in 
her  bottom,  and  in  putting  the  platform  in,  which  we 
do  as  much  to  ease  the  ship  as  for  ventUation  pnr- 
poses,  we  kept  it  as  high  as  we  thought  she  would 
bear  it,  and  after  she  had  been  at  sea  a  few  days 
they  found  that  she  was  top  heavy.  They  took  her 
back  to  Cardifl*,  and  discharged  part  of  the  coals,  and 
while  the  coals  were  lying  on  shore  it  rained  very 
heavily,  and  the  coals  got  wet.  They  took  600  or 
700  tons  out  of  the  middle  of  her,  and  took  up  the 
platform  ;  and  when  they  put  the  coals  in  again  they 
let  them  run  down  on  to  the  bottom.  I  think  that 
fully  accounted  for  their  heating,  and  I  fturther  think 
that  if  she  had  gone  out  with  the  original  piatf<Hin 
no  accident  would  have  happened. 

1326.  Do  you  think  that  that  .'accident  arose  from 
the  coal  getting  wet,  or  because  there  was  no  platform 
at  the  bottom  of  the  ship,  and  consequently  no  yen-: 
-tilation  ? — Both  combined  I  think  tended  to  produce 
the  heating. 

1326.  Was  there  any  special  report  sent  to  you  of 
the  chemical  cause  of  the  combustion;  was  any 
special  survey  held  ? — No.  We  always  instruct  the 
master  to  ascertain  the  heat  of  the  hold  with  the  ther- 
mometer; in  doing  this  the  captain  stated  that  he 
found  the  hold  getting  gradually  heated,  and  at  last 
he  took  the  main  hatches  off  and  forced  iron  bars 
through  the  coals  as  far  as  he  could  get  them,  and  on 
withdrawing  the  bars  they  were  so  heated  that  a  match 
would  ignite  against  them ;  he  then  felt  satisfied  that 
the  coals  were  very 'near  ignition,  and  he  ran  back  to 
Monte  Video. 

1327.  Was  there  any  suggestion  that  there  was 
much  iron  pyrites  in  the  coal  ? — ^No ;  but  I  have  always 
understood  that  that  is  the  cause  of  spontaneous  com- 
bustion ;  this  cargo  that  I  am  speaking  of  was  smelting 
coal. 

1328.  Do  you  know  what  the  coal  was  ?  Do  you 
know  from  what  pit  it  came  ? — ^No ;  it  was  shipped  at 
Cardiff  for  Messrs.  Heniy  Bath  and  Son,  of  Swansea ; 
it  was  a  caigo  of  1,800  tons. 

1329.  So  that  in  all  your  experience  of  coal  shipped 
from  the  tips,  you  have  been  entirely  free  from 
casualty,  except  in  a  single  case  where  the  platform 
which  you  uniformly  insist  upon  had  been  ti^en  up, 
and  where  the  coal  remained  on  the  bottom  of  the 
ship  ? — Yes. 

1330.  And-  you  attribute  that  one  casualty  1?  the 
ne^ect  of  that  precaution  ? — ^I  do,  entirely. 

1331.  {Mr,  Vivian.)  Have  you  ever  shipped  coal 
i)y  box  drops,  where  the  box  is  lowered  throo^  the 
hatchway  ? — ^Yes  ;  at  the  commencement  soni^times 
they  are  used  in  putting  the  first  part  of  the  ^eaigo 
in. 
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.  1332.  Do  yon  consider  that  system  a  good  one  ? — I 
think  it  must  tend  to  lessen  the  force  of  the  fall ;  the 
impact  would  be  less  in  the  bottom  of  the  ship. 

1333.  You  said  that  you  preferred  the  main  hatch- 
way being  filled  up  with  large  coal  ? — ^I  think  it  would 
tend  very  much  to  reduce  the  tendency  to  spontaneous 
combustion  if  care  were  taken  in  stowing  the  first 
portion  of  the  cargo  by  putting  in  large  coal. 

1334.  In  shipping  by  the  box  you  would  attain  that 
end  ? — To  a  certain  extent ;  the  box  is  not  lowered 
down  the  entire  depth ;  you  have  a  fall,  perhaps^  of 
14  feet. 

1335.  The  box  is  lowered  frequently  through  the 
hatchway,  is  it  not  ? — I  have  never  seen  it  lowered 
down  to  ihe  bottom. 

1336.  Do  you  know  the  system  adopted  in  the 
Alexandra  Docks,  at  Newport  ? — I  was  there  the  other 
day;  we  have  a  ship  loading  there.  I  saw  that  they 
had  a  new  system,  but  I  had  not  an  opportunity  oi 
seeing  it  at  work. 

1337.  {Mr.  Fenvnck,)  You  say  that  in  all  your 
vessels  you  have  this  platform  at  the  bottom  ? — ^Yes. 

1338.  Is  that  plan  generally  adopted  among  ship- 
owners ? — ^Most  vessels  in  the  Callao  trade  have  plat- 
forms for  carrying  guano  cargoes. 

1339.  Is  this  platform  erected  solely  for  the  purpose 
of  ventilation,  or  for  the  purpose  of  raising  the  cargo 
up  ofi*  the  bottom  ? — It  is  erected  for  the  purpose  of 
raising  the  cargo  off  the  bottom,  and  also  for  the  pur- 
pose of  ventilation.  I  have  here  a  sketch  of  it 
{handing  U  in). 

1340.  I  understand  that  the  platform  is  put  in 
chiefly  for  your  return  cargo? — ^Not  necessarily;  in 
going  to  India  we  always  put  those  platforms  under 
the  coals,  and  we  then  take  them  up  and  make  dun- 
nage of  them  for  stowing  the  homeward  cargo. 

1341.  Is  it  your  impressson  that  it  is  very  desirable 
that  the  coal  should  be  kept  free  from  wet  ? — ^I  think 
it  is  very  desirable.  I  know  there  is  great  carelessness 
in  loading  coal ;  people  treat  it  the  same  as  ballast 
almost,  and  they  very  often  allow  the  rain  to  go  down 
the  hatchways. 

1342.  You  appear  to  think  it  very  important  that 
there  should  be  large  coals  in  the  hs^way  ;  why  do 
you  advocate  the  stowing  of  large  coals  in  the  hatch- 
way?— ^Because  I  think  the  danger  of  spontaneous 
combustion  arises  from  the  small  coal.  I  do  not  think 
if  large  nobs  were  stowed  in  by  hand  there  would  be 
any  such  thing  as  spontaneous  combustion.  I  think 
the  fire  generfdly  takes  place  in  the  hatchways  under- 
neath the  drop. 

1343.  {Mr.  Icely.)  What  is  the  quantity  of  coal 
that,  you  think  you  superintend  the  shipment  of 
yearly? — Some  years  it  is  considerably  more  than 
others  ;  last  year  we  took  a  great  deal  of  iron  out.  I 
have  shipped  75,000  tons  in  10  years  ;  some  years  it  has 
been  7,500  tons  ;  in  some  years  double  that ;  and  in 
some  years  it  has  not  been  so  much. 

1344.  At  what  period  was  it  that  you  had  this  one 
casualty  that  you  speak  of  ? — ^It  was  in  1865. 

1345.  During  the  whole  of  the  10  years  you  have 
had  but  that  one  casualty  ? — That  is  the  only  one. 

1346.  Have  you  during  the  whole  of  those  10  years 
liad  your  ships  ventilated  ? — We  have  had  them 
irentilated  in  the  manner  I  have  spoken  of,  never 
otherwise* 

1347.  Have  you  been  in  the  habit  of  taking  the 
temperature  of  the  cargoes  ? — The  captains  have  been 
instructed  in  a  general  way  to  watch  by  the  thermo- 
meter if  there  is  any  heating  in  the  hold,  and  to  keep' 
the  hatches  off  in  fine  weather. 

1348.  Are  they  instructed  to  try  the  temperature  at 
any  specified  period?  —  They  have  not  been  so 
instructed. 

1349.  They  have  been  left  to  exerdse  their  own 
judgment  ? — ^Yes ;  I  think  in  ftiture  I  shall  direct  the 
eaptains  to  record  the  temperature  in  the  ventilators  of 
each  hatchway  in  the  log-book  at  noon  daily. 

1350.  {Mr.  Young.)  You  have  stated  that  you  have 
shipped  75,000  tons  of  coal  in  10  years,  that  would 
be  50  or  60  cargoes,  I  suppose  ?— ^8  cargoes  ;  some 


of  the  cargoes  have  reached  2,200  tons  ;  we  had  one 
cargo  last  year,  which  we  sent  on  our  own  account  to 
India,  which  was  on  board  for  six  months  before  it 
was  sold. 

1351.  {Dr.  Percy.)  You  spoke  of  the  importance  of 
protecting  coal  from  wet ;  what  reason  have  you  for 
believing  that  moisture  renders  the  coal  more  likely  to 
ignite  spontaneously  ? — Our  only  accident  is  one 
reason,  and  I  gather  that  that  is  the  opinion  of  people 
who  are  constantly  shipping  coals  and  also  of  coal 
owners. 

1352.  Is  it  an  impression  simply,  or  can  you  give 
any  well-established  facts  in  justification  of  that 
opinion  ? — ^The  only  fact  I  can  speak  to  is  our  own 
approach  to  an  accident. 

1353.  You  say  the  fire  generally  occurs  underneath 
the  drop-— is  that  the  place  where  the  fine  coal  is  likely 
to  accumulate  ? — ^Yes. 

1354.  {Mr.  Ferguson.)  With  regard  to  your  vessel 
that  took  fire,  was  it  ascertained  that  water  had  got  on 
to  the  coals  in  the  voyage  out  ? — She  made  some  water 
in  the  top  sides,  but  the  coals  were  very  wet  when 
they  were  reshipped. 

1355.  {Mr.  Duncan.)  It  would  be  the  water  they 
got  on  shore,  rather  than  from  any  water  that  they  soi 
in  the  ship  that  you  would  attribute  the  heating  to  r— 
I  think  so. 

1356.  Therefore  the  platform  in  that  case  would  not . 
have  very  much  to  do  with  it  ? — Only  if  there  were  no 
platform  there  would  not  be  the  advantage  of  the  cool 
air  under  the  platform,  and  the  coals  could  not  drain  if 
they  had  any  moisture  in  them. 

1357.  Did  you  have  a  shaft  up  from  the  platform  ? 
— Yes  ;  up  each  hatchway. 

1358.  You  had  no  ventilation  among  the  coals  by 
the  side  of  the  keelson  or  otherwise,  above  the  plat- 
form ? — ^No. 

1359.  {Cha\rfnan.)  You  said  that  of  late  you  have 
paid  more  attention  to  this  question  of  spontaneous 
combustion  of  coal  than  formerly,  and  that  you  give 
more  specific  instructions  to  your  captains? — Some 
vears  ago  accidents  rarely  occurred,  but  since  they 
have  been  more  numerous  we  have  instructed  the 
captains  to  see  that  the  ventilators  are  kept  clear 
during  the  loading. 

I3S).  Though  you  have  not  lost  a  ship  during  10 
years  from  spontaneous  combustion,  the  question  has 
assumed  greater  proportions  lately  ? — There  have  been 
a  great  number  of  accidents,  but  whether  they  are 
greater  in  proportion  to  the  amount  of  coals  carried  or 
not  I  do  not  know. 

1361.  At  Any  rate,  your  attention  has  been  drawn 
to  it  more  prominently  lately  ? — Yes. 

1362.  The  Chamber  of  Conmierce  of  Cardiff  has 
taken  great  pains  with  regard  to  this  question  ? — Yes. 

1363.  Were  you  one  of  those  who  took  part  in  the 
inquiry  they  made? — Only  in  connexion  with  Mr. 
HUl.  I  am  frequently  in  Cardiff,  and  he  and  I  have 
talked  this  matter  over  together;  he  is  president  of 
the  Chamber  of  Commerce  of  Cardiff. 

1364.  As  president  of  the  Chamber  of  Commerce 
of  Cardiff,  with  your  assistance,  he  has  gone  a  good 
deal  into  this  question  ? — ^Yes ;  he  has  furnished  some 
statistics  of  the  number  of  vessels  lost. 

1365.  Am  1  right  in  saying  that  you  are  acquainted 
with  the  statistics  which  Mr.  Hill  has  prepared  ? — ^I 
have  seen  them.   I  saw  them  before  they  were  printed. 

1366.  Did  Mr.  Hill  considt  you  in  the  preparation 
of  those  statistics  ? — He  was  about  them  when  I  went 
to  Cardiff,  and  they  were  put  before  me.  I  went  over 
several  figures  with  him. 

1367.  Is  the  result  of  the  inquiries  made  by  your 
firm,  which  Mr.  Hill  in  his  capacity  of  president  of 
the  Chamber  of  Commerce  has  put  forward,  that  the 
per-centage  of  loss  by  spontaneous  combustion, 
whether  measured  by  ship  or  measured  by  the 
quantity  of  coal,  is  not  over  one  half  per  cent.  ? — That 
is  shown  in  this  statement. 

1368.  That  is  over  the  whole  kingdom  ? — Yes,  that 
is  the  result  as  shown  by  the  statistics  published  up  to 
October  last. 
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1369.  On  the  subject  of  ventilation,  is  it  the  result 
of  those  inquiries  that  ventilation  is  very  dangerous 
to  one  class  of  coal,  and  very  necessary  for  another  ? — 
I  do  not  think  ventilation  could  be  dangerous  in  any 
coal,  but  after  a  fire  once  occurred  no  doubt  the  venti- 
lators would  tend  to  feed  it.  I  do  not  think  ventilators 
would  tend  to  cause  the  fire. 

1370.  Do  you  know  whether  there  is  any  increase 
in  the  premium  which  is  now  charged  on  these  risks  ? — 
I  know  that  we  pay  very  Httle  more. 

1371.  Can  you  recollect  what  you  uaod  to  pay  ? — 
1  do  not  think  that  we  are  paying  any  more  than  we 
did  seven  or  eight  years  ago. 

1372.  Is  that  because  you  have  been  so  remarkably 
free  from  accident  ? — I  take  it  that  it  is  because  wo 
have  been  free  from  accident,  and  go  to  the  same  under- 
writers, and  because  we  take  a  large  amount  of  the  risk 
ourselves. 

1373.  Your  experience  is  that  the  rates  of  premiums 
on  your  coal-laden  ships  are  pretty  much  what  they 
used  to  be  ? — We  do  not  pay  more  than  one  per  cent, 
over,  we  should  not  pay  more  than  one  per  cent,  extra 
in  taking  a  coal  cargo  as  compared  with  any  other 
cargo.  I  am  speaking  of  voyages  round  the  Capes 
for  instance.  We  take  a  third  of  the  risk  always  our- 
selves. 

r      1374.  Where  are  your  risks  taken  ? — In  London. 

1375.  At  Lloyd's  or  by  companies? — Partly  at 
Lloyd's  and  partly  by  companies. 

1376.  (Mr.  Fenicick.)  Is  it  the  fact  that  you  do  not 
pay  more  than  one  per  cent,  more  than  you  paid  seven 
or  eight  years  ago  ? — I  may  say  positively  that  we  do  not. 

1377.  (Mr.  Duncan,)  Are  any  of  your  ships  loaded 
with  a  general  cargo  from  London  ? — ^Yes, 


1378.  What  would  be  the  premium  on  a  ship  loaded 
at  Cardiff  with  a  general  cargo  ? — 35*. 

1379.  What  is  the  premium  when  you  load  the  same 
ship  with  coals  ? — Coals  to  India  would  be  higher  at 
any  time.  When  I  said  the  premiums  were  not  higher 
I  should  have  said  as  compared  with  any  other  heavy 
cargo ;  the  difference  between  the  premium  on  a 
general  cargo  and  the  premium  on  a  cargo  of  coals  that 
we  used  to  pay,  did  not  arise  so  much  from  the  danger 
of  spontaneous  combustion  as  from  the  weight.  The 
underwriters  prefer  a  general  cargo  to  a  weighty 
cargo.  We  do  not  pay  more  than  one  per  cent  for 
coals  over  what  we  used  to  pay. 

1380.  That  is  to  say,  you  are  speaking  of  your 
Bristol  Channel  cargoes,  machinery,  and  so  on? — Yes. 
In  1866-7  wo  paid  on  good  colonial  built 

ships  with  coals  from  Cardiff  to  the 

west  coast  of  America 
And  on   similar  vessels   with   salt   to 

Calcutta       -  -  . 

And  with  coal  to  Calcutta 
In  1873-4-5  we  paid  on  same  class  of 

ships  with  iron  and  machinery  cargoes 

to  West  Coast  of  America     - 
And  with  coals  from  Cardiff  to  ditto 
One  new  colonial  ship  with  2,000  tons 

coals  Cardiff  to  Valparaiso,  was  in- 
sured at        - 
In  1874,  on  a  colonial  ship  9  years  old, 

with  coals,  Cardiff  to  Cape  of  Good 

Hope,  Galle,  and  a  port  of  discharge 

in  India  we  paid 

Most  of  these  rates  includes  shifting  to  a  loading 
port  in  England,  or  on  to  the  Guano  Islands  after 
discharge  of  the  outward  cargoes. 


-   90*.  to  105*. 


80*. 
84*. 


80*. 
90*. 


to  105*. 


-    60*. 


-    110*. 


The  witness  withdrew. 


Mr.  T.  Beynon. 


Mr.  Thomas  Beynon  examined. 

1381.  {Chairman,)  You  are  a  magistrate  at  New- 
port ? — I  am. 

1382.  What  is  your  business? — I  am  a  shipowner 
and  coal  merchant. 

1383.  I  think  you  have  had  considerable  experience 
in  the  shipment  of  coal  ? — Yes. 

1384.  Spread  over  a  good  many  years? — 15  years. 

1385.  Could  you  give  the  Commissioners  roughly 
any  idea  of  the  number  of  cargoes  you  have  been  con- 
cerned in  shipping  ? — I  shipped  perhaps  80,000  tons 
last  year. 

1386.  In  the  course  of  your  experience  you  have 
had  several  cases  of  spontaneous  combustion  at  sea  ? — 
I  have  had  one  case  in  one  of  my  own  vessels,  and  two 
cases  came  under  my  jurisdiction  as  a  magistrate,  the 
"  Minnie  Graham  "  and  the  "  Herbert  Graham." 

1387.  The  ship  of  your  own  that  suffered  in  this 
way  was  the  "  Usk  ?*' — Yes. 

1388.  We  will  take  that  first ;  in  what  year  did  the 
casualty  happen  ? — She  was  a  bark  of  338  tons  register, 
and  she  loaded  a  cai'go  of  smelting  coals  at  Swansea. 
That  was  in  the  year  1861. 

1389.  Was  that  cargo  taken  on  board  undei*  favour- 
able circumstances  ? — ^'I'he  weather  was  wet  when  the 
ooal  was  shipped. 

1390.  How  was  the  coal  put  on  board  ? — The 
wagons  were  tipped  into  the  shoot.  The  shoot  rested 
on  the  ship's  combings  leading  to  the  hoid.  The 
wagon  was  tipped  up  and  it  was  eased  off  by  the  wing. 
The  fall  was  gentle  and  the  coal  fell  nearly  pei  pen- 
dicularly. 

1391.  You  say  the  weather  was  wet? — ^Yes,  and 
the  coal  was  wet,  no  doubt. 

1392.  What  ventilation  had  you  in  that  ship? — 
There  were  four  pieces  of  wood  running  along  very 
near  the  ship's  bottom,  and  crossed  with  battens,  and 
from  this  main  shaft,  as  I  may  call  it,  there  were 
similar  shafts  coming  up  through  each  hatchway. 

1393.  Was  this  a  sort  of  a  platform  ? — No,  it  was  a 
kind  of  square  pipe  running  through  the  ship,  battened 


over. 


1394.  About  how  broad  was  it  ? — It  was  about  14 
inches  square,  and  there  were  shafts  of  the  same 
description  coming  up  through  each  hatchway. 

1395.  It  would  not  protect  the  coal  from  wet  if 
there  was  any  wet  in  the  ship's  bottom  ? — ^No ;  per- 
sonally, I  have  no  faith  at  all  in  the  ventilation  of 
smelting  coals. 

1396.  Do  you  know  from  what  pit  this  coal  came  ? 
— I  do  not  know.  It  was  the  usual  smelting  coaL  It 
was  shipped  by  Messrs.  Bath  and  Sons. 

1397.  How  long  had  the  ship  been  out  ? — 88  days. 
They  were  200  miles  south  of  Valparaiso  when  they 
first  discovered  it. 

1398.  Were  there  any  circumstances  of  special  note 
in  the  way  it  was  discovered  ? — The  men  complained 
one  morning  of  great  heat  in  the  forecastle.  The 
captain  went  down,  and  on  opening  the  forebatches,  a 
flame  burst  up  as  high  as  the  foretop,  and  they  imme- 
diately abandoned  the  ship.  They  had  to  get  out  a 
boat  before  the  rigging  was  destroyed. 

1399.  They  saved  themselves  ? — They  were  picked 
up  two  days  ad^rwrards. 

1400.  This  occurred  about  14  years  ago  ? — ^About 
14  years  ago.  There  is  one  circumstance  connected 
with  that  ship  that  I  would  like  to  mention  as  showing 
the  difficulty  in  accounting  for  spontaneous  combus- 
tion. On  the  previous  voyage  she  loaded  a  similar 
cargo  precisely  at  Swansea;  the  captain  went  out, 
and  having  got  as  far  as  Cape  Horn,  he  brought  the 
ship  right  back  to  Newport,  and  he  said  that  ihe 
Almighty  had  come  on  board  at  Cape  Horn  and 
warned  him  not  to  go  any  further.  I  came  up  to 
see  the  underwriters  and  they  said  they  did  not  think 
they  were  bound  to  carry  on  the  insurance,  but 
looking  at  the  circumstances  of  the  case  they  would 
do  so,  but  they  asked  me  to  discharge  the  ship  so  aa 
to  see  whether  the  coals  were  heated.  I  discharged 
the  coals  out  of  the  main  hatchway^  and  the  coal 
wa»  thoroughly  cool  from  top  to  bottom,  and  the 
ship  went  out  and  dischai'ged  her  cargo  with  perfect 
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1401.  It  was  not  commanded  by  the  same  captain 
after  ? — No. 

1402.  That  is  14  yeara  ago,  and  that  is  the  only 
instance  of  spontaneous  combustion  that  you  have  had 
in  your  own  ships  ? — Yes. 

1403.  Was  there  any  inquiry  in  that  case  ? — ^Nono 
whatever. 

1404.  The  other  two  cases  you  have  mentioned  aix) 
the  "  Herbert  Graham  "  and  the  "  Minnie  Graham  ?  '* 
Yes. 

1405.  And  those  came  before  you  as  a  magistrate? 
—Yes. 

1406.  You  were  one  of  the  members  of  the  court 
of  inquiry? — Mr.  Hewertson,  the  then  mayor,  and 
myself  were  the  magistrates. 

1407.  We  have  the  minutes  of  the  inquiry  before 
us,  but  will  you  give  shortly  the  leading  features  in 
each  of  those  cases  and  state  the  impression  they  pro- 
duced upon  your  mind  ? — Samples  of  the  coals  were 
produced  in  court  similar  to  that  with  which  the 
ships  were  loaded  ;  they  seemed  to  have  come  from 
several  mines ;  they  appeared  to  be  an  inferior  sort  of 
coals  altogether. 

1408.  Those  casualties  occuired  at  the  end  of  1873  ? 
—Yes, 

1409.  Will  you  first  take  tlie  case  of  the  *'  Herbert 
Graham ; "  that  inquiry  I  believe  you  held  in  the 
earlv  part  of  1874  ? — Yes.  She  left  Newport,  I  see, 
on  the  Ist  July  1873. 

1410.  How  long  was  she  out  ? — From  recollection, 
I  think  about  100  days. 

1411.  What  coal  had  she  on  board  ? — ^She  had 
coal  from  different  mines ;  it  seemed  to  have  contained 
a  great  deal  of  iron  pyrites, 

1412.  Was  it  all  steam  coal  ? — ^It  was  all  smelting 
coal ;  what  we  call  house  coal  at  Newport. 

1413.  Whei-e  was  she  bound  to  ? — To  Valparaiso. 

1414.  Do  you  remember  how  she  was  ventilated  ? — 
!No,  I  cannot  say, 

1415.  What  impression  did  the  inquiry  produce 
upon  your  mind  as  to  the  cause  of  the  casualty  ? — 
The  impression  that  the  inquiry  produced  upon  my 
mind  was  that  the  coal  was  small,  containing  great 
quantities  of  iron  pyrites,  and  I  think  it  was  shipped 
-when  the  weather  was  wet. 

1416.  Do  you  remember  how  it  was  shipped  ? — By 
the  tip,  something  similar  to  the  mode  I  described  in 
the  case  of  the  «  Usk." 

1417.  Was  it  stated  in  evidence  that  the  coal  must 
have  been  wet  ? — ^I  think  it  was.  I  think  it  was  so 
stated  in  the  evidence  of  the  shipper. 

1418.  Then  is  it  your  impression  that  the  system  of 
shipping  by  tip  is  objectionable  ? — ^No,  I  do  not  think 
it  is.  I  do  not  think  you  could  find  a  better  mode  of 
shipping  coals  than  that, 

1419.  Then  what  precaution  do  you  think  was 
omitted  in  the  case  of  the  "  Herbert  Graham  "  ? — ^I  do 
not  think  there  was  any  precaution  omitted  at  all,  I 
believe  it  is  only  a  question  of  time  when  such  coals 
inrill  take  fire.  If  a  cargo  of  smelting  coal  were 
shipped  under  the  same  conditions  you  could  calculate 
almost  to  a  day  when  they  would  tidke  fire. 

1420.  What  do  you  mean  by  the  same  conditions  ? 
—-If  similar  coal  was  shipped  damp, 

1421.  Your  opinion  is  that  smelting  coal  if  shipped 
damp  will  to  a  certainty  fire  after  a  certain  time  ? — I 
think  it  is  almost  inevitable  unless  it  is  shipped  in  a 
different  manner  than  shipping  it  in  bulk. 

1422.  And  your  opinion  is  that  no  method  of 
ventilation  will  guard  against  casualty  in  the  carriage 
of  such  a  cargo  shipped  under  those  conditions  ? — I 
think  not,  because  the  coal  is  so  small  and  it  gets  so 
hard  that  ventilation  would  be  useless ;  it  would  not 
penetrate  through  the  cargo. 

1423.  All  that  you  recommend  is  that  greater  pre- 
cautions should  be  taken  to  ship  the  coal  dry  ?-* 
further  than  that,  I  would  reconmiend  that  the  coal 
should  be  shipped  in  casks  or  barrels,  I  think  that 
"would  be  a  sure  preventative  against  spontaneous 
combustion, 

1424.  You  would  advise  that  it  should  be  made  a 
36814. 


law  or  regulation  to  ship  all  smelting  coals  going  to  a  Mr,T.  Seynon. 

sreat  distance  in  cask  or  barrels  ? — ^Yes,  it  does  not  

follow  that  they  should  be  very  sound  barrels ;  the    ^^  J**°c  1^75. 

object  would  be  to  isolate  the  coals  by  separating  them       

into  small  quantities.  I  believe  that  shipping  the 
coals  in  barrels  would  be  a  sure  preventative.  In  the 
case  of  the  ''  Herbert  Graham  "  the  chemist  that  came 
down  from  the  Board  of  Trade  (Mr.  Yassard)  stated 
that  carbonic  acid  or  sulphurous  acid,  I  forget  which, 
if  generated  in  proper  quantities  and  introduced  into 
the  hold  of  a  ship  on  fire  from  spontaneous  comoustion 
would  put  out  the  fire,  and  he  put  before  us  a  very 
elaborate  plan  of  introducing  pipes  into  a  ship's  hold, 
running  fore  and  aft  in  the  sides  and  in  the  centre  of 
the  ship  and  they  were  to  be  perforated.  We  knew 
when  the  inquiry  was  finished  that  the  ''Minnie 
Graham "  had  been  lost,  and  he  stated  that  if  the 
inquiry  on  the  loss  of  that  vessel  was  held  in  Newport 
he  would  bring  his  apparatus  down  and  show  us  the 
manner  in  which  he  proposed  to  put  the  fire  out, 

1425.  Was  the  "  Minnie  Graham  "  lost  about  the 
same  time  ? — She  was  lost  a  little  after.  They  were 
both  loaded  in  Newport  with  the  same  coal,  and  they 
were  both  lost  under  similar  circumstances, 

1426.  I  understand  you  to  say  that  in  both  cases 
the  coal  waS^hipped  damp  ? — I  think  it  is  in  evidence 
that  the  coal  was  shipped  damp. 

1427.  Did  this  gentleman  bring  his  apparatus 
down  ? — He  did,  and  during  the  inquiry  he  got  a 
large  fire  made  up  in  the  court  house,  and  he  got  a 
piece  of  wood  to  fit  the  front  of  the  fire  to  prevent  the 
air  getting  into  it,  he  got  his  gas  made  and  introduced 
it  into  the  fire,  but  he  nearly  set  fire  to  the  court 
house ;  he  did  not  put  the  fire  out, 

1428.  Do  you  mean  it  was  his  recommendation 
that  all  ships  carrying  smelting  coal  or  house  coal  to 
distant  places  should  1^  obliged  to  be  fitted  up  with  this 
special  machinery  ? — He  recommended  this  system  and 
I  have  no  doubt  it  might  answer  if  the  air  was  totally 
excluded.  I  do  not  know  whether  it  would  or  not ; 
but  I  mentioned  to  him  my  method  of  stowing  the 
cargo  in  casks  and  he  agreed  with  me. 

1429.  The  members  of  the  court  of  inquiry  did  not 
endorse  his  recommendation  ? — Not  under  the  circum- 
stances, we  had  to  put  the  fire  out, 

1430.  I  take  it  that  your  judgment  is,  so  far  as  your 
experience  enables  you  to  give  an  opinion,  that  all  that 
is  required  to  be  done  in  the  case  of  smelting  and 
house  coal  going  on  a  very  long  voyage  is  to  ship  it  in 
casks  ? — I  think  all  coal  liable  to  spontaneous  com- 
bustion, that  is  to  say,  containing  iron  pyrites  and 
shipped  in  damp  weather  ought  to  be  shipped  in 
casks. 

1431.  Would  you  extend  that  to  steam  coal  ? — ^No, 
I  have  never  seen  a  well  authenticated  account  of  pure 
South  Wales  steam  coal  taking  fire  by  spontaneous 
combustion. 

1432.  Do  you  know  of  any  cases  of  spontaneous 
combustion  in  north  country  coal  ?— No,  but  I  know 
that  during  the  high  prices  in  South  Wales  they 
shipped  coals  as  steam  coals  that  were  not  steam  coals, 
and  some  of  the  ships  carrying  those  coals  took  fire. 
I  do  not  think  that  a  cargo  of  South  Wales  first-class 
steam  coals  would  take  care  by  spontaneous  combus- 
tion. 

1433.  Would  you  apply  a  different  mode  of  ventila- 
tion to  steam  coal  from  that  which  you  would  apply  to 
smelting  coal  ? — ^I  have  always  found  in  loading  my 
ships  with  steam  coals  that  if  I  keep  the  hatches  off  * 
for  a  certain  time  after  they  are  loaded  it  is  a  sufficient 
safeguard,  and  if  a  ventilator  is  introduced  through  the 
poop  into  the  hold  and  another  through  the  other 
hatchway  it  will  carry  off  all  the  gases. 

1434.  Without  any  longitudinal  method  of  ventila- 
tion ? — ^Yes. 

1435.  To  keep  the  surface  of  the  coal  well  ventilated  ? 
-—To  keep  the  surface  of  the  coal  well  ventilated,  and  I 
should  allow  no  one  to  go  into  the  hold  without  a 
safety  lamp, 

1436.  That  is  more  to  guard  against  explosion  ?-^ 
Yes. 
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SPONTANEOUS  OOMB08TI<^  OF  GOiX   IN   SHIPS  : 


Mr.T.Beymm.       1437.  From  your  experience  those  are  the  reoom- 

mendations   which  you   would  give  to  the  Commis- 

22  June  1875.  gioners  ?— Yes,  I  believe  what  I  propose  would  be  a 
sure  preventative,  and  a  very  trifling  matter  of  expense* 

1438.  Have  you  any  other  suggestion  to  make  of 
the  same  character  ? — I  feel  so  convinced  in  my  own 
mind  that  njye  precautions  I  have  suggested  would  be  a 
preventatiS^  that  I  do  not  think  any  other  precaution 
would  be  necessary. 

1439.  Would  it  be  your  advice  that  those  precautions 
should  be  matters  of  law  or  would  you  leave  it  to  the 
interest  of  the  merchant  to  adopt  them  ? — I  am  very 
much  adverse  to  compulsory  legislation.  I  think  it 
might  be  left  to  the  intelligence  of  the  undervmters 
and  shipowners  if  the  underwriters  say  we  will  not 
insure  a  ship  under  a  certain  premium  unless  the  coal  is 

.  shipped  in  casks  that  would  meet  the  case  I  should  think, 
but  if  it  would  not  I  would  rather  see  a  compulsion  for 
the  sake  of  insuring  safety. 

1440.  You  would  trust  in  the  first  instance  to  the 
publicity  which  perhaps  the  report  of  this  Commission 
might  give  to  some  desirable  rule  than  make  it  a 
question  of  Parliamentary  enactment  ? — ^I  think  so  at 
first. 

1441.  Have  you  any  information  to  give  us  with 
regard  to  the  present  premiums  that  are  charged  on 
the  shipment  of  coals  from  your  part  of  South  Wales  ? 
— ^It  would  depend  on  the  ships.  I  should  think  that 
the  premiums  paid  on  ships  going  out  with  coals  irom 
South  Wales  to  the  west  coast  and  coming  back  with 
nitrate  would  be  100*.  per  cent,  if  the  owners  are 
known  to  the  underwriters. 

1442.  Has  there  been  any  change  during  the  last 
few  years  ? — ^The  tendency  is  for  premiums  to  go  up 
especially  on  coal-laden  ships  i  upon  a  ship  which  has 
just  gone  out  from  the  north  I  had  to  pay  10  per  cent, 
on  her  passage  outwards — that  was  from  Sunderland 
to  Calderan. 

1443.  Was  she  a  good  ship  ? — She  was  a  good 
ship  because  I  ensured  her  at  80*.  on  the  previous  trip 
on  the  round. 

1444.  Was  that  with  a  coal  cargo? — Yes,  it  was 
smelting  coal  from  Newcastle  in  each  case. 

1445.  Have  you  had  any  casualty  from  fire  in  ships 
of  your  own  sailing  from  the  north  ? — ^No. 

1446.  Is  rt  your  experience  bo  far  as  South  Wales 
is  concerned  that  there  has  not  been  any  serious  rise 
in  the  premiums  charged  on  good  coal  ships  ? — I  have 
not  insured  a  sliip  since  the  late  losses,  but  I  think  the 
underwriters  charge  more  on  ships  carrying  coals  to 
the  west  coast  of  South  America. 

1447.  Both  from  South  Wales  and  the  north  ? — ^Yes. 

1448.  You  have  not  had  to  insure  a  ship  yourself 
lately  ? — Only  one  from  the  north. 

1449.  You  have  not  had  to  insure  a  ship  yourself 
from  South  Wales  ? — Not  since  the  inquiries  into  the 
loss  of  those  ships — not  since  the  early  part  of  1 874. 

1450.  {Mr.  Vivian.)  You  say  you  consider  that 
smelting  coal  will  always  take  fire  ;  do  you  mean  that 
all  sorts  of  smelting  coal  are  liable  to  spontaneous  com- 
bustion ? — The  common  smelting  coal  that  contains  iron 
pyrites  I  think  is  very  liable  to  take  fire  if  it  gets  damp, 
but  about  the  same  time  that  the  '^  Minnie  Graham  " 
and  the  "  Herbert  Graham  "  were  loaded  at  Newport,  I 
loaded  a  ship  with  steam  coal  mixed  witli  large  coal. 
I  put  two  trucks  of  small  coal  to  one  of  large  coal. 
She  went  out  to  Coquimbo;  it  was  Monmouthshire 
coal,  which  is  a  semi-bituminous  coal ;  and  I  had  a 
letter  from  the  company  to  whom  I  sold  the  cargo  in 
which  they  said  it  was  the  finest  smelting  coal  they 
had  ever  had,  and  it  turned  out  perfectly  cool.  It  was 
in  the  proportion  of  two  trucks  of  small  coal  to  one 
truck  of  large  coal. 

1451.  What  coal  was  that  ? — A  coal  called  the 
Tilleary  coal ;  we  shipped  it  as  Beynon's  black  vein 
smelting  coal. 

1452.  That  is  a  case  of  smelting  coal  not  liable  to 
spontaneous  combustion  ? — ^There  was  no  casualty  in 
that  case.  It  was  what  they  term  a  pure  smelting 
coal.  It  was  an  experiment  on  our  part.  We  recom- 
mended the  coaly  and  it  turned  out  equally  good  coal 


as  the  other.    I  suppose  being  a  pure  steam  ooal  it  did 
not  contain  so  much  h*on  pyrites. 

1453.  Very  large  quantities  of  smelting  coals  have 
been  shipped  from  South  Wales? — Very  large 
quantities. 

1454.  Can  you  tell  at  all  w  Iiat  proportion  of  those 
coals  has  caught  fire  ? — I  could  not  say  from  memory. 

1455.  But  nothing  like  the  whole  ? — ^Nothing  like 
the  whole. 

J  456.  It  is  hardly  correct  to  say  that  all  smelting 
coals  must  necessarily  catch  fire,  is  it  ? — I  qualified 
my  answer  by  saying  that  I  believe  that  all  smelting 
cctfd  that  contained  a  large  quantity  of  iron  pyrites  and 
which  was  shipped  during  wet  weather  would  in- 
evitably take  fire. 

1457.  Are  you  aware  that  some  of  the  smelting 
coals  shipped  from  South  Wales  have  never  taken 
fire  ? — ^Yes ;  the  "  Usk  "  on  a  former  occasion  loaded 
a  precisely  similar  cai^o,  and  after  being  out  154  days 
she  arrived  safely  at  her  destination. 

1458.  What  coal  was  that  ? — ^It  was  shipped  by  the 
same  firm. 

1459.  The  Messrs.  Bath  purchase  cool  from  many 
different  people,  do  they  not  ? — ^Yes ;  I  do  not  know 
what  the  coal  was.  I  know  they  shipped  both 
cargoes. 

1460.  The  origin  of  the  two  coals  might  not)  have 
been  the  same  ? — No. 

1461.  Are  you  aware  that  there  are  different  kinds 
of  smelting  coal  shipped  at  Swansea? — ^Yes. 

1462.  And  some  of  those  have  never  been  known  to 
take  fire? — I  know  that  several  ships  loaded  with 
smelting  coal  from  Swansea  have  never  taken  fire. 

1463.  You  are  not  able  to  state  what  coals  shipped 
at  Swansea  are  liable  to  take  fire,  and  what  are 
not  ? — I  could  not  specify  them. 

1464.  What  would  be  the  cost  of  shipping  ooals  in 
barrels  ? — ^As  a  shipowner,  I  have  not  gone  into  that 
question,  but  I  would  be  glad  to  take  a  cargo  of  coals 
for  2s.  6d.  more  per  ton,  I  finding  the  barrels. 

1465.  Are  you  aware  what  the  value  of  barrels 
is  ? — I  do  not  know  what  they  would  be  in  large 
quantities.  I  should  think  empty  flour  barrels,  or  old 
hogsheads  or  sugar  hogsheads,  would  be  the  proper 
things  to  use  for  the  purpose. 

1466.  A  sugar  hogshead  is  worth,  I  think,  5s.  or  6s. 
What  quantity  of  coal  would  a  sugar  hogshead 
carry,  probably  about  7  cwt.  or  7^  cwt  ? — I  am  not 
able  to  say  how  much  it  would  can-y.  It  would  add 
materially  to  the  cost  if  that  is  the  case.  I  do  not 
think  the  old  barrels  would  cost  as  much  as  6s. ;  a 
trade  would  spring  up  in  them  no  doubt.  If  you  want 
hogsheads  for  a  certain  purpose,  you  have  to  pay  more 
for  them  than  if  you  took  thousands  of  them  every 
year. 

1467.  Are  there  many  old  barrels  to  be  got  at  the 
shipping  ports  ? — I  should  say  there  is  an  immenoe 
number  at  Liverpool. 

1468.  How  would  you  get  them  from?  Liverpool  to 
Newport  ? — I  would  bring  them  down. 

1469.  That  would  cost  a  great  deal  ? — ^I  have  not 
gone  into  the  cost.  I  am  only  saying  what  I  am 
firmly  convinced  would  be  a  sure  preventative  against 
spontaneous  combustion.  I  think  it  would  be  much 
cheaper  on  the  whole  than  the  scheme  recommended 
by  the  chemist,  who  propose  to  introduce  iron  pipes 
through  the  ship's  hold,  and  pass  carbonic  acid  through 
them.  I  think  it  would  be  a  difficult  matter  to  make 
carbonic  acid  in  a  gale  of  wind  at  sea.  I  believe  if  the 
coals  were  stowed  in  old  bags  even,  it  would  prevent 
spontaneous  combustion,  so  long  as  they  were  not  stuck 
down  close  together  ;  so  long  as  there  are  insterstices 
between  the  bags  it  would  be  a  preventative,  bt^  ^ 
storing  the  coal  in  bags  would  not  be  so  good  a  plan  as 
stowing  it  in  old  casks. 

1470.  Do  you  think  that  it  would  be  possible  to  get 
the  number  of  old  casks  requisite,  even  supposing  the 
expense  were  not  too  great  ? — ^Yes* 

1471.  The  casks  would  have  to  be  brought  from 
other  ports  ? — They  might  make  them  at  the  porta 
where  the  coal  was  shipped* 
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1472.  A  new  hogshead  would  be  a  very  expensive 
thing  ?-*It  depends  upon  what  kind  of  hogshead  jou 
have. 

1473.  At  all  events  you  have  not  gone  into  the 
question  of  the  cost  ? — ^No. 

1474.  You  know  no  doubt  the  system  adopted  of 
shipping  coal  in  the  new  Alexandra  Docks  at  New- 
port ;  I  believe  under  that  system  the  coal  has  a  short 
distance  to  fall  ? — It  all  depends  on  the  depth  of  the 
ship's  hold. 

1475.  Do  you  know  whether  provision  is  made  for 
avoiding  the  fall  from  the  ship's  deck  to  the  keelson  ? 
— I  have  not  seen  it  in  operation  in  the  new  dock. 
I  have  not  seen  them  shipping  coal  since  the  docks 
have  been  opened.  In  the  old  dock  we  generally 
adopted  the  plan  of  lowering  50  or  100  tons  in  baskets 
to  break  the  fall  of  the  others. 

1476.  The  old  system  of  shipping  coals  was  lowers 
ing  a  certain  quantity  in  baskets,  in  order  to  break  the 
fall  of  the  others  ? — ^Yes,  and  they  adopt  that  plan  now 
in  soft  coals — they  lower  them  through  the  hold. 

1477.  Can  they  ship  a  considerable  quantity  by 
baskets  in  a  day  ? — Yes,  but  it  is  more  expensive. 

1478.  What  quantity  can  you  ship  in  a  day  by 
baskets  ?— About  400  or  500  tons. 

1479.  Is  it  quite  practicable  to  fill  the  hatchway  up 
to  a  certain  height  by  baskets  and  then  to  commence 
with  the  ordinary  coal  drop  ? — ^Yes,  that  is  done 
generally  with  deep  ships  where  there  is  a  heavy  fall ; 
they  lower  a  certain  quantity  down  by  baskets.  I 
think,  with  regard  to  the  royal  mail  steamers,  they 
made  it  a  contract  in  their  charter  that  the  coal  should 
be  so  lowered. 

1480..  You  cannot  state  what  coal  it  was  that  caught 
fire  in  the  two  cases  you  gave,  namely,  the  ^  Herbert 
Graham  '^  and  ^^  Minnie  Graham  *^  ?— -In  the  case  of 
both  the  '^Herbert  Graham"  and  the  ^'Minnie 
Graham,''  three  or  four  different  sorts  of  coal  went  to 
make  up  the  cargoes ;  they  did  not  buy  all  the  coal 
from  the  same  man. 

1481.  Can  you  state  what  the  different  sorts  of  coal 
were  ? — I  think  it  is  stated  in  the  evidence ;  it  says  in 
the  case  of  the  '^  Herbert  Graham  "  that  the  stiffening 
was  aU  brush  coal,  which  came  principally  from  the 
Mamhole  Colliery ;  then  there  was  small  coal  from 
Coalbrook  Yale,  and  some  from  Cwm  Serchen,  and 
there  was  large  coal  from  the  Cwm  Colliery  at 
Aberbeeg ;  there  were  four  different  sorts  of  coal. 

1482.  And  in  the  "Minnie  Graham?"— In  the 
^  Minnie  Graham  "  there  were  60  tons  3  cwts«  of  Hope 
large  coal,  20  tons  6  cwt.  of  Hope  brush — I  am  not 
acquainted  with  these  coals — ^and  323  tons  of  Tyr- 
filkin  brush  coal,  so  that  there  were  four  sorts  of  coal 
in  the  one  and  three  in  the  other. 

1483.  {Mr,  Fentoick.)  Did  you  say  that  you  paid 
10  guineas  per  cent,  insurance  upon  a  vessel  from  the 
north  to  Coquimbo  ? — ^Yes,  she  discharged  cai^o  in 
Dunkirk,  and  I  sent  to  the  agents  in  Ix)ndon  to  ask 
what  they  would  get  her  insured  for  for  the  voyage, 
out  and  home,  and  the  agents  said  I  would  have  to 
pay  the  same  as  before,  but  when  I  came  to  settle  it 
I  had  to  pay  10  guineas  on  the  balance  of  about  1,800/. 
on  the  voyage  out  only. 

1484.  What  premium  do  you  pay  in  loading  small 
coal  from  Swansea? — ^I  have  not  had  many  ships 
loading  at  Swansea,  but  I  had  an  iron  ship  loaded  with 
a  cargo  of  iron  in  Newport  in  August  last.  She  was 
laimched  at  Stockton^  and  she  came  from  Stockton  to 
^Newport  with  a  half  cargo  of  pig  iron,  and  then  she 
loaded  a  cargo  of  raOway  iron  at  Newport  and  a 
insured  her  for  the  voyage  out  to  Talcahuano,  and  to 
come  back  to  the  United  kingdom  with  nitrate  at  lOOs. 
per  cent. 


1485.  (Mr.  IcefyJ)  What  de8<»iptioii  of  coal  is  used  Mr,T.B^nw. 

for  smelting  purposes  ? — Bituminous  coal — ^the  small  

house  COaL  22  Jane  1875, 

1486.  Is  it  the  custom  to  screen  it? — ^No. 

1487.  Is  it  what  is  called  through  and  through 
coal  7 — ^It  is  not  so  large  as  through  and  through  is  as 
it  comes  from  the  pit.  This  coal  would  be  coal  out  of 
which  the  large  had  been  picked. 

1488.  It  is  all  slack  coal  ? — It  was  pretty  nearly 
all  slack  coal  that  was  shipped  in  those  vessels. 

1489.  (Mr.  Abel,)  What  is  your  reason  for  sup- 
posing that  danger  arises  from  the  coal  getting  wet  ? 
— When  coals  get  wet  they  get  caked  together,  and 
becomes  very  hard,  and  a  mass  like  that  in  the  centre 
of  the  ship  is  a  source  of  danger.  It  is  the  same  with 
everything  that  is  packed  when  wet ;  as  it  appears  to 
me,  it  gets  very  hot  after  a  time-^a  haystack  will  do  so, 
or  powder  if  stacked  wet  in  the  centre  of  a  barrel,  will 
generally  get  warm. 

1490.  You  consider  that  coal  containing  iron 
pyrites,  if  it  does  not  get  wet,  will  not  be  liable  to 
spontaneous  combustion? — I  do  not  think  there  is 
anything  like  the  danger. 

1491.  You  described  the  precautions  that  you  would 
take  to  guard  against  explosions.  Do  you  know  any 
instance  of  explosion  having  occurred  on  a  coal  laden 
ship  ? — I  have  known  several  in  Cardiff,  but  I  have 
not  inquired  into  the  particulars.  The  mate  of  one  ship, 
after  the  ship  had  been  loaded,  took  a  lighted  candle 
into  the  hold  and  an  explosion  occurred.  I  do  not 
know  the  particulars.  The  ship  had  been  loaded  four 
or  six  hours. 

1492.  Do  you  know  the  nature  of  the  damage  done 
by  the  explosion  ? — ^Part  of  the  poop  was  blown  away 
in  that  particular  ship. 

1498.  Do  you  know  dc  any  instance  in  which  fire 
followed  the  explosicm  ? — No. 

1494.  {Dr,  Percy,)  I  think  you  began  by  stating 
that  personally  you  have  no  faith  in  ventilation  ?— 
Not  for  those  smelting  coals. 

1495.  Having  stated  that,  you  afterwards  recom* 
mended  a  particular  system  of  ventilation,  did  you 
not  ? — ^No  ;  I  stated  the  system  I  adopted,  and  I  think 
in  ships  which  I  loaded  at  Liv^pool,  we  were  obliged 
to  adopt  that  plan  by  the  Board  of  Trade. 

1496.  You  spoke  of  there  being  a  great  quantity  of 
iron  pyrites  in  smelting  coal.  How  does  the  iron  pyrites 
occur  in  smelting  coal ;  is  it  in  lumps  or  small  par- 
ticles ? — In  small  particles. 

1497.  Did  you  see  it  distinctly  ? — We  saw  it  in  those 
samples  before  the  court. 

1498.  Large  heavy  lumps  dt  iron  pyrites  wmghing 
half  a  pound  ? — ^No,  it  was  distributed  in  the  coal  itselfl 

1499.  Was  any  careful  examination  made  to  ascer- 
tain the  quantity  of  iron  pyrites  ? — Yes. 

loOO.  You  laid  great  stress  on  the  importance  of 
shipping  this  smelting  coal  dry.  Have  you  known 
any  cases  of  ships  laden  with  smelting  coal,  shipped 
dry,  taking  fire  «iterwards  ? — I  do  not  know  of  any. 

1501.  Do  you  know  whether  in  those  cases  mat 
have  come  under  your  own  observation  in  which 
smelting  coals  had  taken  fire,  the  coals  had  been  shipped 
when  wet  ?— In  all  the  cases  it  had  been  shipped  wet. 

1502.  In  all  the  cases  of  spontaneous  combustion 
with  which  you  are  acquainted  the  coal  had  been 
shipped  wet  ? — ^Yes ;  that  is  three. 

1503.  Do  you  know  whether  the  same  kind  of 
smelting  coal  has  sometimes  fired  and  sometimes  not 
^ed  ? — I  can  only  speak  to  the  fact  of  my  own  ship 
being  loaded  by  the  same  charterer  in  Swansea,  the 
one  time  with  wet  coal  and  the  other  time  with  dry 
coal,  and  the  time  when  she  was  shipped  with  wet 
coal  she  took  fire. 


The  witness  withdrew. 


Mr.  John  Bladon  examined. 

1504.  {Chairman,)  What  is  your  business  ? — ^That 
of  a  coal  shipper  at  Newport. 

1505.  Have  you  been  in  that  business  for  many 
years  ? — ^More  than  2S  years. 


Mr,  J,  Bladon, 

1506.  Do  you  ship  both  lai^e  and  small  coal  ?— Yes,  

principally  large  coal. 

1507.  Will  you  tell  us  how  coal  is  shipped  gene- 
rally at  Newport  ?-^It  is  shipped  by  means  of  a  shoot 
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which  receives  it  from  the  truck  and  carries  it  to  the 
hold  of  the  vessel  into  which  it  fidls. 

1508.  Are  large  and  small  coals  both  shipped  in  the 
same  way  ? — ^Precisely  in  the  same  way. 

1509.  Is  the  fall  considerable  from  the  end  of  the 
shoot  to  the  bottom  of  the  ship  ?— No,  the  shoot  gene- 
rally rests  upon  the  edge  of  the  hatchway ;  the  foil 
depends  upon  the  size  of  the  ship ;  in  small  coasters 
you  would  not  have  a  fall  of  more  than  6  or  8  feet ; 
in  a  large  ship  the  fall  would  be  gi^eater,  it  would  be 
from  8  to  18  or  20  feet. 

1510.  Various  kinds  of  coal  are  shipped  at  Newport  ? 
—Yes. 

1511.  Will  you  describe  them? — There  are  two 
special  descriptions,  one  is  called  the  steam  coal,  which 
is  used  for  marine  and  locomotive  purposes,  and  the 
other  is  called  house  coal.  The  two  coals  are  essen- 
tially different  in  their  nature  ;  the  steam  coal  is  a 
coal  that  is  considered  to  be  free  from  sulphur  and 
tolerably  pure,  and  is  therefore  not  much  subject  to 
spontaneous  ignition.  The  house  coal  on  the  contrary 
is  a  coal  which  contains  a  large  proportion  of  sulphur. 
It  is  also  of  a  softer  nature  than  the  steam  coal,  and  it 
contains  a  larger  proportiou  of  iron  pyrites,  and  we 
consider  it  mudi  more  subject  to  ignition  spontaneously, 
than  the  steam  coal. 

1512.  Do  you  include  under  the  general  term  of 
**  house  coal "  smelting  and  smithy  coal  ? — ^Perhaps  it 
might  comprise  both  coals,  but  we  ship  very  little  coal 
for  smelting  purposes  at  Newport ;  it  is  shipped  prin- 
cipally, I  believe,  at  Swansea. 

1513.  What  classes  of  ships  are  generally  employed 
to  carry  those  different  descriptions  of  coal  ? — ^The 
large  steam  coal  which  is  generally  screened  at  the 
colliery  and  then  taken  down  to  Newport  and  re- 
scr^ened  there  for  the  purpose  of  taking  out  the  small 
coal  that  may  have  been  produced  by  the  journey  you 
ship  in  the  vessels  of  almost  all  classes.  Coasting  ships 
such  as  go  to  ports  on  the  English  coast  where  a  large 
quantity  of  steam  coal  often  is  sent,  would  vary  from 
100  or  150  tons  to  300  tons  ;  vessels  going  to  and  fi-om 
foreign  ports  will  vary  between  300  tons,  or  less  pro- 
bably, and  a  couple  of  thousand  tons. 

1514.  With  regard  to  the  house  coals,  where  do  they 
come  from  principally? — They  come  from  the  same 
district  as  the  other  coal,  but  they  are  generally  found 
in  the  upper  series ;  the  coals  neai*est  to  the  sur£itce  are 
house  coals  generally. 

1515.  What  are  their  names? — One  coal  is  well 
known  under  the  name  of  Mynyddyslwyn,  another 
house  coal  well  known  in  the  district  is  called  the 
Cwmtilery  and  there  are  some  other  coals  chat  go 
by  other  general  names,  but  the  two  I  have  mentioned 
are  the  principal  ones. 

1516.  Will  you  describe  the  ships  that  are  generally 
used  to  carry  those  coals  ? — The  ships  usually  employed 
to  carry  those  coals  are  principally  for  the  coast,  say 
from  100  to  300  tons  burthen  ;  occasionally  they  are 
sent  foreign,  but  not  often. 

1517.  As  you  have  little  or  no  smelting  coal  shipped 
at  Newport,  the  amount  of  house  cxmiI  or  even  steam 
coal  shipped  for  long  distances  is  small  with  yon  ? — 
Comparatively  small  as  regards  house  coal,  but  the 
reverse  as  r^ards  steam  coal. 

1518.  Yon  said  that  you  considered  the  steam  coal 
much  less  liable  to  spontaneous  combustion  than  the 
house  coal  ? — ^Yes,  and  for  this  reason,  the  steam  coals 
contain  much  less  sulphur  than  the  others,  and  of  the 
two  they  are  harder  and  also  purer.  The  house  coals 
contain  apparently  as  you  look  at  them  a  considerable 
portion  of  sulphur;  the  sulphate  of  lime,  as  it  is 
generally  termed,  is  apparent  upon  the  pieces  as  you 
see  them  in  the  truck. 

1519.  What  is  the  colour  of  sulphate  of  lime  ? — 
Yellow.     Sometimes  it  has  a  silvery  appearance. 

1520.  Do  you  mean  there  is  sulphate  of  lime  as  well 
as  sulphate  of  iron? — ^Yes. 

1521.  You  say  that  the  cargoes  of  steam  coal  vary 
very  much,  some  being  as  low  as  300  tons.  Which  do 
you  consider  most  subject  to  spontaneous  combustion 
the  larger  or  the  smaller  quantities  ?<— The  larger  the 


quantity  of  coal  you  have  in  the  mass  the  more  subject 
it  is  to  spontaneous  combustion.  But  I  have  never 
heard  of  any  cargoes  of  large  well  shipped  steam  coal 
ever  taking  fire. 

1522.  Do  you  then  attribute  spontaneous  combustion 
to  moisture  principally  ? — I  do. 

1523.  It  is  in  your  opinion  most  important  that  the 
coal  should  be  shipped  dry  ? — Yes,  with  the  view  of 
avoiding  spontaneous  combustion. 

1524.  Have  there  been  numerous  cases,  so  far  as 
you  know  of  combustion,  from  the  coal  having  been 
shipped  in  a  damp  state  ? — I  have  not  heard  of  many 
such  cases.  I  remember  within  the  last  year  or  two 
hearing  of  the  spontaneous  combustion  of  some  cargoes 
of  coal  that  had  been  shipped  at  Newport,  those  coals 
were  red  ash  house  coal,  not  white  ash,  or  steam  coal. 
The  coal  was  a  kind  called  brush  or  small  coal.  When 
the  coal  is  taken  out  of  the  mine  and  brought  out  to 
the  surface,  the  large  nobs  are  put  into  the  truck  and 
sent  down  to  Newport  and  shipped,  and  the  inferior 
coal  is  thrown  aside  and  dealt  with  either  in  the  cha- 
racter of  brush  coal  or  small  coal. 

1525.  You  are  now  speaking  of  house  coal  ? — ^Yes. 

1526.  House  coal  in  your  opinion  is  liable  to  com- 
bustion, and  it  is  a  danger  to  be  guarded  against  if  it 
IS  shipped  damp  ? — Yes. 

1527.  Is  it  possible  to  prevent  its  being  shipped 
damp  ? — It  would  be  possible  if  you  had  no  r^ard  to 
tlie  e)q>ense,  but  when  the  coal  is  brougiit  to  bank,  and 
the  large  coal  is  taken  away,  the  small  coal  is  generally 
cast  aside  and  put  into  a  heap  and  left  there  till 
required  for  sale,  when  it  is  sent  to  Newport.  It 
generally  gets  pretty  damp  as  it  lies  on  the  ground^ 
and  when  it  comes  to  Newport  we  can  never  say  that 
it  is  in  a  perfectly  dry  state. 

1528.  Have  you  studied  at  all  the  question  of  ven* 
tilation? — Not  a  great  deal.  There  are  very  few 
ships  that  we  load  at  Newport  which  are  ventilated. 
I  have  known  cases  in  which  large  American  ships 
have  been  loaded  with  large  coal,  when  great  care  has 
been  taken  in  the  ventilation,  but  as  as  a  rule  the 
ships  ai'e  not  ventilated  at  ail  that  are  loaded  at 
Newport 

1529.  Do  you  consider  that  ventilation  tends  to 
prevent  spontaneous  combustion  ? — ^I  should  say  it 
would.  When  you  got  a  large  heap  of  heated  small 
coal  at  the  colliery  you  find  the  heat  is  not  on  the 
surface,  but  in  the  centre  of  the  mass. 

1530.  Do  you  think  that  by  passing  a  continuous 
current  of  air  through  it  spontaneous  combustion 
would  be  checked  or  promoted? — That,  perhaps, 
might  depend  on  the  fact  whether  it  was  shipped 
damp  or  not.  If  it  were  shipped  damp  of  course  the 
ventilation  would  scarcely  aflect  the  condition  of  it  so 
much  afterwards.  If  it  were  shipped  dry  I  should  say 
ventilation  would  have  a  tendency  to  prevent  spon- 
taneous combustion. 

1531.  If  the  coal  were  shipped  damp  you  would  be 
rather  afraid  that  ventilation  would  be  likely  to 
promote  the  fire,  whereas  if  the  coal  were  shipped  dry 
you  would  encourage  ventilation? — Yes,  I  think  I 
should. 

1532.  Does  spontaneous  combustion  often  take 
place  at  the  pit  ? — Not  often  ;  occasionally  it  does. 
When  you  stack  small  coal  in  very  large  quantities 
combustion  at  the  pit's  mouth  is  not  at  all  an  un- 
common occurrence. 

1533.  Have  you  known  many  instances  of  spon- 
taneous combustion  of  coal  which  has  been  stacked 
after  purchase  ? — Small  coal  is  never  stacked  before 
shipment  by  purchasers.  A  few  years  since,  the  Royal 
Mail  Company  used  to  purchase  large  coal  screened 
and  fit  for  use  from  the  Bisca  collieries,  and  store  it  to 
the  extent  of  several  thousands  of  tons,  5,000  I  be- 
lieve, at  Newport.  The  heap,  as  near  ss  my  recoDec- 
tion  will  enable  me  to  judge,  would  be  from  7  to  10 
feet  high,  and  I  never  heard  of  its  taking  fire,  or  being 
•considered  liable  to  spontaneous  combustion  at  all. 
But  instances  of  purchasers  storing  any  coal  at  the 
colliery  or  elsewhere  pr^or  to  shipment  are  rare. 

1534.  You  do  not  know  of  many  insiances  of  cod 
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taking  fire  spoDtaneously  when  in  store  or  when 
stacked  ? — ^I  cannot  speak  to  any  such  cases  as  having 
actuallj  seen  them  myself. 

1535,  (Mr.  Vivian.)  Have  jou  shipped  anj  coal 
which  has  taken  five  ? — ^I  think  not. 

1536.  {Mr.  Abel.)  Can  you  give  any  specific  instances 
of  spoQtaneous  heating  or  actual  taking  fire  of  heaps 
of  small  coal  ? — I  am  agent  of  the  Ebhw  Vale  Company 
who  possess  many  large  collieries.  The  managers  of 
those  collieries  have  assured  me  that  they  had  known 
not  actual  fires  but  heat  to  be  generated  in  a  heap  of 
small  coals  which  they  prevented  from  actual  firing 
by  throwing  the  coal  over  a  larger  space. 

15d7«  In  all  those  cases  the  coal  had  become  wet  ? 
—Yes. 

1538.  Was  it  pyritical  coal?  Was  it  house  coal  or 
steam  coal  ?— Steam  coaL  But  all  steam  coals  contain 
more  or  less  pyrites  as  well  as  house  coal  but  not  to 
anything  like  the  same  extent. 

1539.  Did  this  heating  in  the  heap  of  coal  occur  at 
any  particular  period  of  the  year  ? — ^I  cannot  say  at 
what  period  it  occurred.  I  think  it  occurred  during 
the  warm  months,  because  the  action  of  the  sun  and 
the  wet  upon  the  coals  would  be  much  moro  effectiye 
during  the  warm  weather  than  in  the  cold  weather. 

1540.  A  large  quantity  of  small  coal  is  shipped,  is 
not  there  ? — Yes. 

1541.  You  do  not  remember  any  specific  instances 
of  fires  with  coal  of  that  kind  on  board  ship? — No. 
We  have  sent  and  shipped  from  various  works  more 
than  200,000  tons  in  the  course  of  a  year. 

1542.  Are  they  all  short  voyages  on  which  these 
ships  sail? — ^No,  most  of  them  go  tolerably  long 
voyages,  the  principal  part  of  the  coal  being  steam 
coal. 

1543.  Do  some  go  to  South  America? — Yes,  and 
some  to  the  West  Indies  ahd  some  to  the  East 
Indies. 

1544.  {Dr.  Percy.)  You  said  that  some  of  the 
!Ebbw  vale  coal  when  stacked  in  heaps  was  liable  to 
take  fire 'or  to  become  hot  ? — 

1545.  From  what  particular  seams  would  that  coal 
oome  ? — ^It  would  be  small  coal  thrown  together  in  a 
heap  without  regard  to  the  particular  seams  from 
-which  it  came. 

1546.  You  cannot  state  whether  the  coal  from  one 
particular  measure  or  seam  is  more  likely  to  ignite 
spontaneously  than  the  coal  from  another  ? — I  could 
not  do  that. 

1547.  As  to  patent  fuel,  have  you  known  of  a  case 
of  spontaneous  combustion  from  patent  fuel  ? — I  have 
not  heard  of  any. 

1548.  {Chairman.)  Is  there  any  patent  fuel  shif(|)ed 
at  Newport  ? — No. 

1549.  {Mrn  Ferguson.)  Could  you  tell  the  depths 
of  the  heaps  and  the  stacks  which  you  say  became 
heated  or  took  fire ;  is  there  any  limit  of  depth  at  which 
combustion  or  heating  would  be  preventible  ? — I  can- 
not give  the  depth  at  which  heating  would  be.  likely 
to  occur.  I  have  seen  heaps  of  coal  30  or  40  feet 
high. 

1550.  You  said  that  large  quantities  were  morn 
likely  to  take  fire  than  small  quantities  ? — Yes. 

1551.  But  there  is  no  limic  of  height  at  which  you 
would  draw  the  line  ? — No,  small  quantities  of  small 
coal  thrown  together,  say  to  a  height  of  6  or  8  feet, 
would  not  be  liable  to  spontaneous  combustion  pro* 
bably. 

1552.  {Mr.  Duncan.)  Did  I  rightly  understand  you 
to  say  that  the  200,000  tons  which  you  said  you  had 
shipped  in  the  year  were  small  coal? — No,  it  was 
principally  large. 

1563.  What  proportion  of  it  might  be  steam  coal  ?-« 
I  should  say  nineteen-twentieths. 

1564.  Properly  screened  steam  coal  ? — Yes. 
1656.  So  that  in  speaking  of  the  number  of  tons  of 

coal  that  have  gone  in  the  year  without  accident,  you 
were  speaking  principally  of  steam  coal  ? — ^Yes. 

1556.  And  not  of  these  house  coals  or  the  small 
slack  which  yon  think  would  take  fire  more  readily  ? — 
No ;  in  former  days  we  shipped  from  a  place  called 


Abercarn  considerable  quantities  of  coals  which  con*  Mr.  J.  Bladon. 

tain  this  objectionable  iron  pyrites,  but  the  shipment  

of  them   has  been  given  up  for  several  years  that  in    22Junel875. 
giving  a  description  of  the  two  sorts  I  bear  in  mind     .' 
what  our  workings  were  many  years  ago. 

1557.  I  gather  from  what  you  say,  that  a  shipper, 
like  yourself^  and  those  working  the  coals,  are  per- 
fectly cognizant  of  the  coals  likely  to  generate  spon- 
taneous combustion? — ^Yes,  I  think  if  you  put  the 
question  to  any  shipper  of  coal,  he  would  be  able  to 
tell  you  whether  they  were  liable,  more  or  less,  to 
spontaneous  combustion. 

1558.  They  judge  by  their  own  observation  ? — ^Yes, 
they  judge  from  past  experience. 

1559.  Seeing  that  we  have  had  such  a  great 
number  of  cases  of  combustion  on  board  ship  lately, 
that  is  to  say,  in  the  years  1873  and  1874  as  com* 
pared  with  what  we  had  formerly,  do  you  think  it 
is  likely  that  that  increase  may  have  arisen  fix>m 
the  feet  that  when  coals  were  very  dear,  a  consi- 
derable quantity  of  those  coals  which  used  not  to  be 
shipped  were  put  on  board  ship? — I  think  not,  I 
think  that  the  shipment  of  small  coals  at  Newport  in 
large  quantities  is  rather  a  new  trade.  I  think  that 
formerly  the  small  coal  shipped  at  Newport  was  gene- 
rally considered  smiths'  coal  and  it  was  generally  sent 
to  the  various  ports  round  the  coast,  but  the  shipment 
of  small  coal  for  foreign  districts  is  somewhat  of  a 
new  trade.  At  Newport  I  know  that  I  purchased  for 
a  London  firm  a  cargo  of  1,000  or  1,200  tons  of  this 
red  ash^  small,  or  brush  coal,  but  that  was  an  excep« 
tion  to  our  general  trade.  We  are  not  in  the  habit  of 
sending  cargoes  of  small  coal  from  Newport  in  ships 
of  anything  like  that  size. 

1560.  Taking  you  away  from  Newport,  would  it  be 
a  fair  inference  to  draw,  seeing  that,  as  you  have 
stated,  coal  shippers  know  that  a  particular  kind  of 
coal  is  likely  to  ignite  and  ought,  therefore,  not  to  be 
shipped  for  long  voyages,  that  if  there  was  a  great 
pressure  for  steam  coals,  and  high  prices  were  being 
paid  for  them,  it  is  possible  that  men  may  have  been 
tempted  to  send  away  coals  which  they  would  not 
have  sent  away  in  former  years  ? — I  hardly  could  go 
so  far  as  to  impute  such  an  action  to  any  of  the  coal 
shippers,  there  is  no  doubt  that  many  fresh  coals  have 
come  into  the  market  within  the  last  few  years,  but 
coal  shippers  have  a  pretty  good  knowledge  of  what 
they  ship,  they  know  pretty  well  whether  the  coals  , 
would  be  likely  to  take  fire  or  not  on  the  voyage. 

1561.  From  your  own  knowledge  you  are  not  able 
to  say  whether  it  is  possible  that  the  cargoes  were 
mixed  sometimes  when  they  were  pressed  for  cargoes, 
that  is  to  say,  that  steam  coals  were  perhaps  mixed 
with  house  coals  which  would  not  have  been  sent 
except  under  such  pressm*e  ? — I  cannot  say. 

1562.  {Dr.  Percy.)  I  think  you  said  that  the 
Abercarn  coals  were  likely  to  take  fire  ? — The  steam 
coal  I  should  say  was  not  liable  at  all  to  take  fire  but 
the  house  coal  which  we  formerly  used  to  ship  from 
Abercarn  was  liable  to  take  fire. 

1563.  What  was  the  name  of  the  seam  ? — We  used 
to  call  it  No.  1.  We  had  another  name  for  it  in 
Welsh. 

1564.  You  say  that  the  shippers  of  coals  generally 
know  what  kinds  of  coal  are  liable  to  spontaneous 
combustion  ? — Yes. 

1665.  Can  you  state  what  kinds  of  coal  in  South 
Wales  are  particularly  liable  to  ignition  ? — I  could 
scarcely  do  that.  Reputation  does  give  an  evil  name 
to  many  coals  that  are  found  in  the  neighbourhood  of 
Swansea ;  the  intermediate  coals  lying  between 
Swansea  and  Newport  are  generally  supposed  not  to 
be  so  subject  to  spontaneous  combustion  as  those  at 
the  far  end,  but  I  am  not  able  to  give  you  the  names  of 
the  coals  nor  could  I  give  you  a  general  classification 
of  them. 

1566.  Can  you  tell  us  how  we  can  get  the  names  of 
these  coab  ? — No ;  the  only  suggestion  I  could  make 
on  that  score  would  be  to  inquire  from  the  inspectors 
of  coal  employed  under  the  Admiralty.  If  they  could 
not  give  it  you  I  do  not  know  anybody  who  could. 
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1567.  (Mr,  Vivian.)  Whence  do  you  derive  the 
unfavourable  reports  with  respect  to  certain  coals  which 
you  have  mentioned  ? — You  hear  them  occasionally. 

1568.  From  whom  have  you  heard  them? — From 
people  generally. 

1569.  Is  there  not  considerable  competition  between 
the  Welsh  ports,  between  Newport  and  Swansea  for 
instance?— Yes. 

1570.  That  is  a  point  you  would  be  jealous  upon,  is 
it  not,  that  is  to  say,  house  coals  shipped  from  the 
neighbourhood  of  Swansea  ? — I  spoke  without  any 
reference  to  the  question  of  jealousy  ;  everybody  would 
as  a  matter  of  course  ship  as  well  as  they  could. 

1571.  Do  you  remember  a  deputation  of  Newport 
house  coal  owners  coming  down  to  Swansea  to  beg  that 
the  competition  might  be  lessened  ? — ^1  do  not. 

1572.  {Mr.  Duncan.)  In  your  experience  are  the 
coals  shipped  now  in  as  short  a  time  after  they  are 
raised  from  the  bowels  of  the  earth  as  they  were 
formerly? — There  is  no  difference  whatever  in  that 
respect. 

1573.  They  are  not  brought  to  bank  and  laid  out  on 
the  hill  and  exposed  to  the  weather,  and  then  shipped 
some  time  afterwards  ? — In  a  case  of  necessity  where 
you  have  no  sale  for  your  coals  of  course  you  put  them 
on  bank,  but  as  a  rule  the  coals  are  taken  direct  from 
the  pit's  mouth  to  the  ship,  and  in  the  case  of  house 
coals  more  particularly,  you  would  even  stop  your 
work  for  the  time  being  and  not  raise  the  coal  unless 
you  had  the  opportunity  of  shipping  it  at  once,  for  if 
it  were  deposited  on  the  bank  it  would  deteriorate 


in  quality.  The  worker  of  the  coal,  as  a  rule,  gets  rid 
of  his  large  coal  as  soon  as  it  is  landed,  by  putting  it 
in  the  trucks,  and  sending  it  away. 

1574.  Practically  your  experience  is  that  they  are 
sent  away  and  shipped  just  as  rapidly  after  being 
raised  at  the  present  time  as  they  were  10  or  15  years 
ago  ? — Just  as  rapidly. 

1575.  {Chairtnan.)  The  suggestion  that  the  coal 
being  shipped  in  haste  is  the  cause  of  the  greater 
number  of  casualties  fix)m  combustion  or  explosion 
which  have  occurred  of  late  years  has  no  foundation 
in  your  mind  ? — None  whatever. 

1576.  {Mr.  Abel.)  In  what  way  does  the  coal  de- 
teriorate in  quality  by  being  kept  ? — All  coal,  more  or 
less,  suffers  by  exposure  to  the  sun  and  air. 

1577.  In  what  way? — The  softer  kinds  of  coal 
perceptibly  becomes  softer ;  it  becomes  disintegrated, 
and  so  much  has  that  evil  been  felt  that  in  most  eon- 
tracts  made  between  the  coalowners  and  the  large 
steamship  companies,  they  stipulate  that  they  shall 
have  fresh  wrought  coal. 

1578.  The  general  effect  is  a  breaking  up  of  the  coal ; 
that  is  the  principal  deterioration  ? — ^Yes,  I  think  so ; 
for  instance,  if  you  put  a  quantity  of  coal  on  the 
ground,  and  it  contains  a  certain  per-centage  of  small, 
when  you  come  to  take  it  up  you  will  find  that  the 
small  coal  has  increased  more  pro  rata  than  it  ought 
to  have  done. 

1579.  Can  you  call  to  mind  a  shipment  of  any  coal 
that  has  become  small  by  exposure  ? — I  cannot  As  a 
rule  we  are  not  shippers  of  small  coal. 


The  witness  withdrew. 
Adjourned  to  Tuesday  next  at  12  o'clock. 


Tuesday^  29tli  June  1875. 


PRESENT  : 

The  Right  Honorable  HUGH  C.  E.  CHILDERS,  M.P.,  in  the  Chair. 


Captain 
G,  Steiiuom. 

S9  June  1875. 


Henrt  Hussby  Vivian,  Esq.,  M.P. 
Frederick  Augustus  Abel,  Esq.,  F.R.S. 
George  Duncan,  Esq. 
John  Fenwick,  Esq. 


John  Ferguson,  Esq. 

Charles  Icely,  Esq. 

John  Percy,  Esq.,  M.D.,  F.R.S. 

J.  M.  Carmichael,  Esq.,  Secretiry. 


Captaiu  George  Steinson  examined. 


1580.  {Chairman.)  You  are  coal  inspector  for  the 
Peninsular  and  Oriental  Company  at  Newcastle  ? — I 
am. 

1581.  For  how  long  a  time  have  you  acted  in  that 
capacity  ? — Over  14  years. 

1582.  You  also  act  for  some  of  the  puhlic  Depart- 
ments in  the  same  capacity,  I  helieve  ? — Yes,  for  the 
Admiralty,  for  the  Lidia  Council,  for  the  Crown 
Colonies,  and  in  1864,  1865,  and  1866, 1  inspected  for 
the  Egyptian  Government  but  not  since  then. 

1583.  Do  you  inspect  the  whole  of  the  coal  shipped 
on  the  Tyne  for  those  Departments? — ^Yes,  on  the 
Tyne  and  the  Wear,  and  at  Seaham  as  well. 

1584.  Can  you  give  the  Commission  any  statistics 
as  to  the  number  of  ships  that  have  been  loaded  under 
your  inspection  ? — I  have  loaded  for  the  Peninsular 
and  Oriental  Company  1,147  ships,  for  the  Egyptian 
Grovemment,  95,  for  tifie  Admiralty,  96,for  the  India 
Council  and  for  various  private  parties  170,  making 
altogether  1,508  ships. 

1585.  What  was  about  the  average  tonnage  of 
coal  carried  in  each  ship?-* The  average  tonnage 
1861  was  770  tons  ;  in  1862,  867 ;  in  1863,  706;  in 
1864, 960 ;  in  1865,  841 ;  in  1866, 841 ;  in  1867,  864  ; 
in  1868,  776;  in  1869,  780;  in  1870,  919  ;  in  1871, 
1,093^.  I  have  not  the  average  for  the  other  years, 
but,  1  suppose,  it  would  be  from  1,000  to  1,100  tons. 
As  regards  the  ships  for  the  Egyptian  Government, 
the  average  would  be  about  500  tons,  and  in  the  case 
of  the  general  ships  it  would  be  600  tons. 

1586.  That  is  the  average  amount  of  coal  carried 
in  each  ship  under  your  inspection  ?— Yes. 


1587.  I  observe  that  the  average  has  increased 
pretty  steadily  ?— The  average  has  increased  pretty 
steadily,  but  I  think  it  has  increased  more  lately  on 
account  of  so  many  steamers  being  loaded  with  coaL 

1588.  All  those  are  ships  carrying  coal  foreign  ? — 
They  are  all  carrying  coal  foreign,  to  Malta,  Alex- 
andria, Aden,  Bombay,  Galle,  one  or  two  to  O&lcutta, 
Singapore,  Hong-Kong,  and  Yokohama. 

1589.  Those  are  for  the  Peninsular  and  Oriental? 
—Yes. 

1590.  For  the  Admiralty,  where  would  the  coal 
be  going  ? — For  the  Admiralty,  it  would  be  princi- 
pally going  to  the  dockyards ;  some  would  be  going 
foreign. 

1591.  The  coal  for  the  Egyptian  Government 
would  be  foreign,  and  the  coal  for  the  India  Council 
would  also  be  foreign  ? — Yes. 

1592.  Have  you  had  any  cases  of  ships  being  bomt 
at  sea  from  spontaneous  combustion  ? — I  may  first 
mention  the  case  of  one  ship  burnt  in  1863  ;  that  was 
a  very  peculiar  case.  She  was  fitted  with  a  ventilating 
shaft,  not  for  coal,  but  for  rice.  The  owner  fixed  a 
fan  to  keep  a  current  of  air  over  the  rice  at  sea  so  as 
to  keep  the  rice  cod.  That  ship  was  burnt  within 
60  miles  of  Galle.  I  took  notice  of  that  casualty,  and 
I  made  inquiry  about  it,  and  I  found  that  the  ship 
took  out  a  cargo  of  coals  from  Newcastle,  and  she  got 
aground  somewhero  on  this  coast,  and  the  cargo  was 
landed  and  was  on  shore  a  fortnight  or  three  weeks, 
and  I  found  that  nearly  all  that  time  it  rained,  and  the 
cargo  was  like  muck  when  it  was  again  put  on  board 
the  ship. 
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1593.  Do  you  knew  what  the  tonnage  of  that  cargo 
was  ? — ^I  do  not 

1594.  What  v^as  the  name  of^  that  vessel  ? — ^The 
"  Eliza  Rulcke  " ;  she  was  on  a  voyage  from  Newcastle 
to  Galle. 

1595.  In  that  case  the  coal  was  landed,  where  ? — 
Somewhere  on  this  coast.  I  am  only  giving  these 
particulars  from  second-hand  information.  I  asked 
the  captain  about  it,  and  the  captain  said  that  was  the 
case.  I  know  the  cargo  was  put  on  shore,  and  I 
know  it  was  very  wet  when  it  was  again  put  on 
board. 

1596.  Was  it  your  opinion  that  this  fan  contributed 
to  the  danger  ? — No,  not  at  all.  That  was  in  1863. 
Then  I  know  of  no  other  casualty  having  occurred 
in  any  vessels  that  I  have  had  to  do  with  till.  1872 
when  the  "  Bernice  "  was  burnt. 

1597.  What  where  the  particulars  of  that  case  ? — 
She  IcMkded  with  1,869  tons  of  Davison's  West  Hartley, 
in  1872.  She  was  burnt  very  near  Bombay.  She 
was  a  very  large  wooden  ship,  and  a  very  fine  ship, 
but  I  have  not  any  particulars  about  her  ventilation. 
We  did  not  think  anything  about  ventilation  or  any- 
thing of  the  sort  then. 

1598.  No  particular  precautions  were  taken  as 
regards  ventilation  in  her  case  ? — She  was  ventilated. 
All  Liverpool  ships  must  be  ventilated. 

1599.  How  ? — By  shafts  up  and  down  each  hatch- 
way and  fore  and  aft  shafts  alongside  the  keelson  in 
the  way  Mr.  Duncan's  ships  are  ventilated. 

1600.  Have  you  any  particulars  with  regard  to  the 
sort  of  weather  it  was  when  she  was  loaded  ? — 

1601.  Do  you  remember  how  the  coal  was  put  on 
board? — The  coal  was  loaded  into  the  ships  by  a 
lowering  apparatus  which  we  then  used,  but  in  loading 
Davison's  West  Hartley,  they  generally  have  to  ship 
very  quickly.  There  is  not  much  accommodation  for 
loading,  and  they  have  to  ram  the  coal  in  as  hard  as 
they  can. 

1602.  Would  the  coal  fall  any  distance  in  loading  ? 
— It  was  loaded  with  a  box  at  the  end  of  the  spout. 

1603.  The  bottom  of  the  box  would  open  ? — Yes. 

1604.  So  that  there  would  be  no  great  fall  for  the 
coal  ? — There  would  be  no  great  fall,  but  we  could  not 
often  use  that  apparatus  in  the  hatches. 

1605.  ^'o  what  do  you  attribute  that  casualty  ? — I 
do  not  know  how  to  account  for  it.  There  are  many 
ways  of  accounting  for  it.  It  may  have  been  from 
p}Tites,  or  it  may  have  been  accidental. 

1606.  Was  the  coal  double  screened  ? — ^No ;  none 
of  the  coal  is  double  screened. 

1607.  What  sort  of  inspection  woxild  there  be  with 
a  view  to  prevent  the  introduction  of  coal  which  was 
full  of  pyrites  ? — ^In  those  days  they  worked  night  and 
day,  and  even  if  I  had  been  there  at  night,  I  could  not 
have  seen  whether  pieces  of  coal  went  in  fuU  of 
pyrites. 

1608.  So  that  coal  containing  pyrites  might  have 
passed,  which  in  the  daytime  you  would  have  re- 
jected?— It  might  pass  even  in  the  daytime  when  I 
could  not  see  it,  because  it  goes  so  quickly  over  the 
spout. 

1609.  Are  there  no  precautions  taken  at  the  pit's 
mouth  to  prevent  coal  containing  much  iron  pyrites 
being  shipped  ? — Yes,  it  is  all  screened  there,  but  there 
may  be  big  lumps  of  coal  containing  pjrrites,  the 
existence  of  which  may  not  be  discovered  until  the 
lumps  are  broken. 

1610.  You  can  assign  no  special  cause  for  that 
casualty  ? — ^No. 

1611.  What  was  the  next  case  ? — The  next  was  the 
«  Oneiza." 

1612.  In  what  year  ?— December  1872.  She  was 
merely  missing. 

1613.  Then  the  next?— The  "Shalimar,"  she  was 
a  very  fine  new  ship. 

1614.  In  what  year  was  that?— -In  1873.  She 
loaded  1,942  tons  of  steam  coal,  100  tons  of  coke,  and 
148  tons  of  wall  bottle  nuts.  She  was  never  heard  of. 
.She  was  ventilated  in  the  dd-fashioned  way  with  a 
large  platform  over  the  keel.     She  was  rather  crank, 


and  her  cargo  was  rather  high  on  account  of  the  plat- 
ibrm.     She  was  chock  full. 

1615.  What  was  the  next  case  ?— The  *<  Moorsfoot," 
an  iron  ship.  She  loaded  in  November  1873,  with 
1,664  tons  of  Howard's  West  Hartley. 

1616.  Was  she  burnt  ? — Yes,  I  have  not  the  parti- 
culars of  the  case.  1  merely  know  that  she  was  burnt. 
I  saw  the  particulars  in  the  paper. 

1617.  All  you  know  of  that  case  is  that  it  was  a 
cargo  of  Howard's  West  Hartley  coal.  Do  you  know 
anything  about  the  particular  pit  or  the  particular  seam 
it  was  from  ? — It  is  all  from  the  same  seam.  They  do 
not  work  a  great  deal  of  coal. 

1618.  All  the  coal  of  that  name  is  practically  the 
same  coal  ? — Practically  the  same  coal. 

1619.  Of  the  circumstances  of  that  loss,  you  know 
nothing  ? — ^I  know  nothing  of  the  circumstances. 

1620.  How  was  the  ship  loaded  ? — She  was  loaded 
by  the  apparatus.  The  lowering  apparatus  was  used 
at  that  time,  but  the  men  did  not  handle  it  so  well 
as  they  did  formerly.  They  were  beginning  to  be 
masters  then.  They  have  idmost  got  to  be  masters 
now  altogether.  In  that  shipment  the  coal  was  very 
much  broken. 

1621.  You  think  at  that  time  the  coal  was  not 
handled  so  well  and  so  carefully  as  it  used  to  be  ? — ^I 
think  so. 

1622.  What  was  the  next  case  ?— The  "  Euxine." 
She  was  an  old  Peninsular  and  Oriental  paddle-steamer 
turned  into  a  sailing  ship.  She  loaded  in  June  1864, 
with  2062  tons  of  Howard's  West  Hartley. 

1623.  Precisely  the  same  coal  ? — Yes. 

1624.  Was  she  loaded  in  the  same  way  ? — ^Partly, 
not  altogether  ;  she  was  very  high,  and  we  had  great 
difficulty  in  getting  the  cargo  into  the  ship  at  all.  The 
coal  got  very  much  broken  in  going  in. 

1625.  It  had  to  fall  from  a  great  height  ? — Yes,  she 
was  a  very  deep  ship. 

1626.  Whose  ship  was  she  ? — She  belonged  to  some- 
body in  Liverpool ;  I  do  not  know  the  owner's  name. 

1627.  Have  you  any  further  particulars  about  that 
case  ? — There  was  one  thing  that  struck  me  about  her  ; 
the  captain  had  a  quantity  of  ale  on  board  as  a  specula- 
tion and  this  ale  was  stowed  on  the  top  of  the  coal. 
We  know  that  sailors  like  ale,  and  some  of  them  might 
have  been  at  the  ale,  and  in  doing  so  might  have  set 
the  ship  on  fire  in  the  same  way  as,  no  doubt,  the 
**  Cospatrick  "  was  biumt. 

1628.  Beyond  that  you  know  nothing  of  the  par- 
ticulars of  that  case  ? — No. 

1629.  What  was  the  next  ?— The  "Oliver  Crom- 
well," a  North- American  built  ship,  and  then  there 
was  the  "  Calcutta,"  both  belonging  to  the  same  owner 
and  both  loaded  about  the  same  time  ;  in  fact,  the 
"Euxine,"  the  <*  Calcutta,"  the  '^OHver- Cromwell," 
and  another  ship  called  the  "  Cora,"  were  all  loaded 
logether. 

1630.  With  what  coal  ?— The  same  coal,  Howard's 
West  Hartley. 

1631.  From  the  same  pit  and  the  same  seam?— 
From  the  same  pit  and  the  same  seam. 

1(632.  What  information  have  you  about  those 
vessels? — The  "Oliver  Cromwell"  was  ventilated. 
The  captain  came  and  asked  me  how  I  wanted  the  ooal 
ventilated,  and  I  said,  "  I  do  not  want  the  coal 
ventilated  at  all,  it  is  no  business  of  mine."  On  that 
he  said  he  was  obliged  to  ventilate  by  the  charter- 
party.  I  said,  "Then  ventilate  according  to  the 
"  cheulerparty  but,  as  far  as  my  own  opinion  goes,  I 
^'  would  not  ventilate  at  all."  He  further  said,  "  The 
owners  say  she  must  be  ventilated,"  "  Then,"  I  said, 
"  ventilate  according  to  the  owners*  instructions."  So 
he  did  ventilate  according  to  the  owners'  instructions, 
with  shafts  up  and  down  each  hatchway,  connected  with 
fore  and  aft  shafts.  The  "Oliver  Cromwell,"  the 
"  Calcutta,"  and  the  "  Euxine,"  were  all  ventilated,  but 
the  "  Cora  "  was  not  ventilated. 

1633.  Were  all  those  vessels  lost  V— The  three  that 
were  ventilated  were  lost,  that  is  to  say,  the  "  Oliver 
Cromwell,"  the  "Calcutta^"  and  the  "Euxin©;"  th^ 
*<  Cora  "  which  was  not  ventOated  was  not  lost.    The 
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captain  said  he  did  not  want  any  through  system  of 
ventilation,  and  I  gave  him  my  ideas  of  ventilation  and 
he  said  those  were  his  own  ideas  ahout  it,  that  is  to  say, 
plenty  of  ventilation  through  the  deck,  plenty  of 
ventilation  on  the  surface  of  the  coal,  but  no  ventila- 
tion right  through  it. 

1634.  Do  you  attribute  the  loss  of  the  other  three 
ships  to  the  fact  of  their  being  unnecessarily  ventilated  ? 
— I  do;  the  "Cora"  was  loaded  along  with  those  other 
three  with  the  same  coal,  sometimes  one  ship  was 
taking  in  coal  and  sometimes  the  other;  they  got 
identically  the  same  coal. 

1635.  Nothing  happened  to  the  "Cora?" — ^No  ;  in 
the  case  of  the  "  Cora,"  when  she  was  shipping  her 
cargo  there  was  a  heavy  thunderstorm,  and  the  rain 
came  down  in  torrents  and  she  got  a  wet  cargo.  The 
other  ships  had  dry  cargoes. 

1636.  Nevertheless,  the  three  ships  which  had  dry 
cargoes  and  which  were  ventilated,  were  lost,  whereas 
the  "Cora"  wa3  saved? — Yes;  the  captain  was  a 
shrewd  American,  and  he  and  I  put  our  heads  together, 
and  after  having  a  conversation  about  it  he  decided  not 
to  ventilate  her  at  all. 

1637.  What  other  cases  have  you  ? — The  next  ship 
was  the  "  Broughty  Castle  ; "  she  is  missing ;  she  was 
an  iron  ship  belonging  to  Dundee. 

1638.  Where  was  she  loaded  ? — She  was  loaded  in 
the  Tyne  in  December  1873  with  West  Hartley  main  ; 
she  was  a  splendid  iron  ship. 

1639.  Nothing  has  been  heard  of  her  ? — No. 

1640.  Was  her  coal  wet  when  it  was  put  on  board  ? 
— I  would  not  be  quite  sure.  She  was  loaded  at 
Christmas  time  ;  she  was  not  loaded  with  the  lowering 
apparatus. 

1641.  Was  she  loaded  from  the  tips  ? — ^Yes. 

1642.  Was  the  coal  from  any  particular  seam  ? — It 
was  splendid  coal,  West  Hartley  Main,  the  Low  main 
coal. 

1643.  What  is  the  next  case  ?— The  "  Ontario."  I 
believe  she  took  fire  ;  she  was  not  burnt  altogether  ; 
she  was  loaded  in  August  last  year. 

1644.  For  what  port  was  she  bound  ? — Bombay,  she 
was  carrying  out  coals  for  the  Peninsular  and  Oriental 
Steamship  Company ;  she  took  fire  in  Bombay  harbour, 
or  somewhere  near  the  harbour, 

1645.  Have  you  any  other  case? — The  "Poco 
hontas "  which  was  loaded  for  the  Indian  Council  in 
June  1874. 

1646.  She  was  loaded  with  what  coal  ? — ^Hastings 
Hartley,  1,580  tons.  She  was  an  American  wooden 
vessel. 

1647.  Can  you  give  us  any  particulars  about  her 
loading?  was  she  loaded  from  the  tip  ? — Yes,  she  was 
not  loaded  with  the  lowering  apparatus,  she  was  loaded 
by  another  plan  which  we  sometimes  adopt.  We  lay 
a  fiat  platform  upon  the  lower  beams,  and  then  the 
coal  lies  upon  this  platform  and  falls  easily  down  to 
the  bold;  there  is  very  little  fall  by  adopting  that 
plan.     We  make  the  fall  as  little  as  possible. 

1648.  What  happened  to  that  ship  ? — She  was  burnt 
at  sea. 

1649.  Was  she  ventilated  ? — She  was  ventilated  with 
shafts  up  and  down.  I  cannot  say  whether  fore  and 
aft.  I  have  a  suspicion  about  the  cause  of  that  casualty 
from  what  I  saw  myself  when  the  ship  was  loading. 
The  captain  was  always  going  about  with  a  pipe  and 
lighting  it  with  matches  and  throwing  them  down,  and 
I  said  to  him,  Do  not  you  think  that  that  is  rather 
dangerous  ? 

1650.  What  is  the  next  case? — Then  there  was  the 
"  Sidra,"  a  steamer,  she  is  missing,  she  was  bound  for 
the  Mediterranean,  and  she  carried  1,850  tons  of  Carr's 
Hartley.  There  is  nothing  to  lead  to  the  conclusion 
that  she  was  burnt.     I  fency  she  has  gone  down. 

1651.  Do  you  know  whether  she  was  fitted  with 
water  ballast  ? — ^Yes,  I  believe  she  had  water  ballast. 

1652.  You  have  no  reason  to  think  she  was  lost  by 
fire  ?— No. 

1653.  She  is  a  missing  coal  ship  ? — Yes. 

1654.  Will  you  mention  any  other  case  that  you  are 
acquainted  with  ? — ^The  "  Indian  Empire  **  one  of  Mr. 


Duncan's  ships,  she  loaded  a  cargo  of  Howard's  West 
Hartley,  in  1873.  I  have  not  the  particulars  of  whether 
that  case,  so  as  to  be  able  to  say  she  was  burnt  alto- 
gether or  not. 

1655.  How  many  of  the  cases  you  have  given  us  were 
missing,  and  how  many  were  burnt  at  sea? — There 
were  seven  ships  burnt  at  sea,  and  including  the 
"  Ontario "  there  were  eight.  Those  are  ships  that 
are  said  to  have  been  burnt  at  sea,  that  is  all  I  know 
about  them. 

1656.  You  cannot  state  positively  that  those  seven 
were  cases  of  spontaneous  combustion  ? — They  call 
them  cases  of  spontaneous  combustion.  They  were 
burnt  at  sea,  that  is  all  I  know  about  them. 

1657.  Summing  up  the  number  of  cases  you  have 
given  us  there  are  eight  cases  of  coal  ships  burnt  at  sea, 
or  in  harbour,  after  arrival,  four  cases  of  missing  ships, 
including  the  steamer  ? — Yes. 

1658.  Then  you  have  known  a  few  more  cases  of 
accidental  fire  which  were  clearly  not  cases  of  spon- 
taneous combustion  ? — Yes,  three  cases  in  the  North- 
umberland Dock,  one  ship  took  fire  in  the  sail  room, 
that  was  the  "  Ettrick  Dale,"  and  she  was  very  nearly 
burnt  in  the  dock  when  she  was  under  the  spout. 
Another  vessel  took  fire  at  night  from  some  cause  or 
andther,  the  deck  was  burnt,  and  some  of  the  burning 
timbers  fell  down  and  fired  the  coal.  Another  vessel 
took  fire  when  the  boys  were  taking  in  stores  after  she 
was  loaded,  and  no  doubt  they  caused  the  fire. 

1659.  Those  three  cases  are  altogether  outside  those 
you  have  stated  before  ? — Yes, 

1660.  In  none  of  those  cases  was  the  fire  spon- 
taneous ? — ^No. 

1661.  Those  eight  cases  of  ships  certainly  burnt,  and 
four  cases  of  missing  ships  are  out  of  how  many 
altogether  ? — Out  of  1,510  ships. 

1662.  Since  what  time?— Since  1861.  In  fact 
those  have  all  been  since  1872  except  one  case. 

1663.  Since  1872  you  have  had  seven  cases  of  ships 
lost  by  fire  at  sea^  or  in  Bombay  harbour,  and  three 
cases  of  ships  lost  at  sea,  cause  unknown,  but  which 
may  have  been  from  fire? — Yes,  the  "Oneiza^"the 
"  Shalimar,"  and  the  "Broughty  Castle." 

1664.  That  is  out  of  how  many  that  you  have  superin- 
tended the  loading  of  since  1872  ? — ^215. 

1665.  So  that  between  1861  and  1872  you  had  one, 
only  one  decided  case  of  a  ship  lost  by  fire  out  of  about 
1,300  ships,  whereas  since  1872  you  have  had  seven 
cases,  and  three  possible  cases  out  of  215? — That 
is  so. 

1666.  That  indicates  therefore  a  very  grave  increase 
in  the  number  of  casualties  from  fire  during  the  last 
two  or  three  years  ? — Yes,  but  I  do  not  believe  they 
were  all  owing  to  spontaneous  combustion.  For 
instance,  in  the  case  of  the  "  Calcutta  "  the  other  day, 
I  looked  over  a  list  of  the  crew  and  there  were  not 
two  of  one  nation^  they  were  all  mixed  up  together ;  I 
should  draw  from  that  the  inference  that  there  would 
be  constant  rows  on  board  the  ship  ;  that  they  would  be 
always  quarrelling. 

1667.  And  you  think  the  ship  may  have  been 
fired  ? — I  think  it  not  at  all  impossible  that  the  ship 
may  have  been  fired.  I  happened  to  see  a  list  of  the 
crew  and  I  at  once  formed  that  opinion  from  looking 
at  the  list. 

1668.  You  spoke  of  the  charterparties  in  certain 
cases  Inquiring  ventilation,  and  you  told  us  that  you 
said  to  a  captain  if  you  are  bound  to  ventilate,  ventilate 
accordingly,  but  in  a  case  where  it  was  not  stipulated 
that  the  ship  should  be  ventilated,  you  talked  the 
matter  over  with  the  captain,  who  was  an  American, 
and  he  arranged  that  the  ship  should  be  ventilated 
upon  your  principle,  and  you  told  us  that  in  that  case 
no  casualty  occurred.  ^  Will  you  be  kind  enough  first 
of  all  to  explain  to  the  Commission  whether  in  those 
cases  where  ventilation  was  required  it  was  required 
by  the  Peninsular  and  Oriental  Company  or  whether 
it  was  a  matter  of  stipulation  between  the  owners  and 
the  charterers  ? — The  charterparty  says  that  the  ship 
is  to  be  ventilated. 

1669.  Would  the  Peninsular  and  Oriental  Companjr 
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be  a  party  to  the  charterpartj  ? — ^The  Peninsular  and 
Oriental  Company  would  be  indirectly  a  party  to  the 
charterparty,  but  the  chartering  brokers  make  the 
charterparty.  I  do  not  know  whether  the  Peninsular 
and  Oriental  Company  insist  upon  ventilation  or 
not. 

1670.  Do  the  Peninsular  and  Oriental  Company 
charter  ships  directly,  or  do  they  arrange  with  inter- 
vening people  who  charter  from  the  owners? — The 
ships  are  chartered  through  intervening  people. 

1671.  So  that  the  Peninsular  and  Oriental  Company 
themselves  do  not  require  any  conditions  as  to  the 
ventilation  ? — I  do  not  know  whether  they  insist  upon 
such  conditions  being  put  into  the  charter. 

1672.  At  any  rate  you  as  representing  them  on  the 
spot  know  nothing  about  any  conditions  as  to  ventila- 
tion ? — ^No,  I  have  no  intructions  about  it. 

1673.  What  is  your  opinion  about  the  ventilation  of 
ships  carrying  north  country  coal  ? — The  other  day  a 
very  large  iroh  ship  loaded  with  coal,  and  the  owners 
were  very  anxious  about  ventilation,  and  they  asked  me 
about  it.  The  ship  belonged  to  Messrs.  Hall  Brothers, 
of  Newcastle.  1  said  that  1  had  no  intructions  about 
ventilation.  I  said,  '*  It  does  not  seem  to  be  decided 
*'  yet  whether  ventilation  has  a  good  or  a  bad  effect, 
"  but  my  own  opinion  is  that  it  has  a  bad  effect, 
**  but  I  have  nothing  to  say  about  the  matter."  Mr, 
Hall  said,  "  I  wish  you  would  write  to  the  Peninsular 
"  and  Oriental  Company  about  it."  So  1  wrote  to  the 
Peninsular  and  OrientiJ  Company  about  it  and  said 
that  the  owners  were  very  anxious  to  know  What  was 
to  be  done  about  the  ventilation.  They  wrote  back  to 
say,  ^'  We  leave  it  to  yourself  and  the  owners  to  make 
"  the  best  arrangement  you  can."  I  went  and  saw 
Mr.  Hall  and  he  said,  ^'  What  do  you  propose  ?  "  I  told 
him  what  I  would  do  would  be  this,  I  would  have  no 
through  ventilation  at  all,  but  I  would  have  a  small 
shaft  in  each  hatchway  to  let  the  thermometer  down, 
so  that  the  captain  should  not  be  surprised  by  flames 
coming  up  the  main-hatch.  He  said  he  was  not  a 
practical  man,  but  what  I  suggested  was  what  he 
thought  a  very  proper  thing,  the  ship  was  newly-boilt 
and  it  has  great  square  ventilators,  three  or  four  feet 
square,  and  ventilators  fore  and  aft  alongside  the 
keelson  full  of  holes.  So  the  owners  cut  off  all  this 
ventilation,  blocked  up  all  the  holes,  stopped  the  con- 
nexion with  fore  and  aft,  and  merely  put  small  pipes 
down  for  the  lowering  the  thermometers,  and  she  took 
in  2,478  tons  and  arrived  at  Hong  Kong  all  right. 

1674.  That  opinion  which  you  gave  to  Mr.  Hall 
expressed  your  judgment  that  north  country  cofkl  had 
better  not  be  ventilated  ? — That  is  my  opinion,  that 
it  had  better  not  be  ventilated. 

1675.  All  you  require  is  to  take  the  hatches  off  ? — 
I  would  have  ventilation  through  the  deck,  as  much 
open  space  through  the  deck  as  possible. 

1676.  To  carry  the  gases  off  ? — Yes. 

1677.  So  far  as  regards  ventilating  the  interior  of 
the  coal,  you  think  it  mischievous  rather  than  other- 
wise ? — It  would  not  do  the  coal  any  harm  if  there 
were  no  pyrites  in  it,  but  if  there  is  any  pyrites  present, 
it  is  almost  sure  to  take  fire,  if  the  air  gets  at  it. 

1678.  You  would  endeavour  to  keep  the  air  from 
the  interior  of  the  coal,  and  only  keep  the  exterior 
clear  of  gas  ? — Yes  ;  I  would  ventilate  the  upper  surface 
of  the  coal,  no  gas  goes  below,  it  all  rises. 

1679.  Do  you  know  anything  of  South  Wales 
coal  ? — ^No.  There  is  one  case  I  forgot  to  mention.  A 
foreign  ship  was  missing  some  years  ago,  which  was 
loaded  partly  with  steam  coal  and  partly  with  gas  coal. 
I  had  to  do  with  part  of  her  loading.  That  gas  coal 
was  put  in  very  wet.    That  was  some  years  ago. 

1680.  You  had  not  the  entire  responsibility  of 
inspecting  that  ? — No,  I  had  nothing  to  do  with  the 
gas  coal.  She  was  so  badly  contrived  that  I  would 
not  let  any  more  steam  coal  go  into  the  after  part  of 
the  ship,  and  so  they  filled  her  up  with  gas  coal. 

1681.  As  to  the  methods  of  loading,  you  have  des- 
cribed the  method  of  lowering  adopted  by  you  in  the 
ease  of  shipments  for  the  Peninsular  and  Oriental 
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Company,  do  you  approve  of  that  mode  of  loading  ?*^ 
I  like  it  very  much,  but  the  men  will  not  work  it. 

1682.  Not  at  aU  ?— No. 

1683.  How  long  is  it  since  they  have  refused  to 
work  it  ? — This  last  two  years. 

1684.  Is  the  coal  now  entirely  loaded  from  tips  ? — 
No,  I  have  a  better  plan  than  that,  which  I  mentioned, 
by  which  you  can  do  without  the  men  at  all.  You  lay 
a  large  platform  of  wood  on  the  lower  beams,  and  then 
the  coal  falls  there  first  and  forms  a  cone  in  the  hatch- 
way, then  the  coal  slips  off  that  cone,  and  then  it  haa 
only  the  depth  of  the  lower  hold  to  fall.  1  have  loaded 
a  large  ship  in  that  way.  It  is  better  than  the  other 
way.  and  you  do  not  have  to  depend  on  the  men. 

1685.  Is  that  the  way  in  which  you  are  now  loading 
all  coal  ? — Yes,  we  try  to  save  breakage  as  much  as 
we  can. 

1686.  When  did  you  begin  to  load  in  that  mode  ? — 
Partly  ever  since  I  have  b^n  on  the  Tyne,  when  we 
could  not  adopt  the  other  plan. 

1687.  What  is  the  greatest  fall  where  you  adopt 
that  mode  of  loading  ? — ^It  depends  on  the  depth  of  the 
ship.  We  had  a  ship  the  other  day  which  had  a  20- 
feet  fall  after  the  coal  reached  this  platform.  Her 
depth  of  hold  was  about  28  feet ;  she  was  a  very  large 
ship. 

1688.  When  you  say  the  men  will  not  work  the 
other  mode  of  loading,  what  do  you  mean  ? — The 
men  are  masters  now  and  they  decline  to  do  it. 

1689.  Why  ? — Because  it  is  so  much  trouble. 

1690.  {Mr.  Duncan.)  What  kind  of  coal  was  loaded 
on  board  that  ship  of  Messrs.  Hall  ? — Partly  Bower's 
West  Hartley  and  partly  Bebside. 

1691.  That  ship  arrived  at  her  destination  quite 
safely  ? — Yes. 

1692.  And  she  had  no  ventilation  whatever  ? — ^No  ; 
only  pipes  through  each  hatchway,  by  which  to  let 
down  the  thermometer.  There  were  ventilators  fore 
and  aft  alongside  the  keelson,  but  Mr.  Hall  had  them 
all  blocked  up,  and  die  connexion  with  the 
upright  ventilators  was  all  cut  away,  so  that  they 
were  not  ventilators  at  all.  He  blocked  up  the  bottom 
of  them. 

1693.  You  had  two  or  three  large  ships  of  mine  last 
year  ? — Yes. 

1694.  They  were  ventilated,  were  they  not  ? — They 
were  ventilated. 

1695.  And  they  arrived  safely  at  their  destination  F 
— Yes ;  it  does  not  follow  because  they  arrived  safely 
that  it  was  due  to  their  ventilation.  There  may  not 
have  been  any  brassy  coals  in  their  cargoes. 

1696.  Is  it  your  judgment  that  I  was  not  wise  in 
having  the  ships  ventilated  ? — Some  of  your  ships  have 
taken  fire. 

1697.  And  those  were  ventilated? — ^Perhaps  not, 
but  ships  that  have  been  ventilated  have  taken  fire.  I 
argued  the  point  with  Mr.  Stewart  about  ventilation, 
but  he  persisted  in  having  the  ships  ventilated. 

1698.  Though  you  thought  they  would  be  better 
without  it  ? — Yes.  It  is  a  curious  thing  that  none  of 
the  north  country  ships  that  I  have  had  to  do  with 
that  have  not  been  ventilated  have  been  burnt.  I  was 
talking  to  an  old  captain,  who  told  me  that  he  had 
never  had  a  casualty  happen  to  a  ship  except  in  one 
case,  and  that  was  the  only  time  he  ever  ventilated  the 
ship,  and  he  said  he  would  not  go  to  sea  in  a  ventilated 
ship. 

1699.  Your  opinion  is  that  ventilation  does  harm 
rather  than  good  ? — Yes,  with  north  country  coal ; 
you  cannot  have  coal  very  well  without  pyrites  in  it ; 
if  you  could  get  coal  without  pyrites  in  it  you  might 
ventilate  as  much  as  you  liked. 

1700.  {Mr.  Ferguson.)  In  the  case  of  the  American 
ship  which  went  out  safe,  did  I  rightly  understand  you 
to  say  that  the  coal  was  wet  when  it  was  loaded  ? — 
Yes. 

1701.  So  that  though  the  coal  was  wet,  and  though 
the  ship  was  not  ventilated,  the  ship  arrived  safely  at 
her  destination  ? — ^Yes,  a  portion  of  the  cargo  was  very 

K.  wet. 

i^#     1702.  In  the  case  of  the  other  three  ships  that  were 
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Coyitodi)       ventilated,  and  which  wcwe  barnl^  was  their  coal  loaded 
Q.  StMinmnh     in  dry  wealher  or  wet  ? — In  dry  weather ;  there  may 

have  been  just  a  thunderstorm. 

29  June  1876.         1703,  In  the  case  of  the  ship  which  you  spoke  of 
"        "      last,  where  you  advised  the  captain  to  do  away  with 
the  ventik^ion,  was  her  coal  shipped  wet  or  dry  ? — ^Dry, 
I  believe. 

1704.  You  say  the  owners  blocked  up  the  venti- 
lators ? — They  cut  o£f  the  bottom  and  filled  them  up 
at  the  bottom  so  that  they  did  not  act  any  longer  as 
ventilators. 

1705.  You  approve  of  ventilation  from  the  upper 
deck  upwards  ? — Yes,  above  the  coals. 

1706.  {Mr.  Duncan,)  Do  you  think  the  coals  were 
as  well  cleaned  during  1873  and  1874,  when  there 
were  so  many  cases  of  burning,  as  they  were  formerly  ? 
— ^No,  I  do  not  think  they  were. 

1707.  You  do  not  think  they  were  so  freed  from 
lumps  of  coal  containing  appearances  of  pyrites  ? — I  do 
not  think  they  were  so  well  cleaned. 

1708.  Do  you  think  they  are  as  well  screened  now 
as  they  used  to  be  ?— The  screens  are  much  about  the 
same  ;  the  screens  are  a  little  narrower. 

1709.  Do  you  think  that  the  fact  of  coals  having 
gready  risen  in  price  would  be  a  considerable  induce- 
ment to  the  colliery  owner  to  send  coals  less  carefully 
screened  than  formerly  ? — ^I  do  not  think  that. 

1710.  You  think  in  the  main  they  pass  through  the 
same  process  as  formerly  ? — Yes,  there  is  one  difference 
which  I  believe  the  Mines  Regulation  Act  has  had 
something  to  do  with.  Formerly  the  coals  passed  over 
Hie  screens  and  fell  into  wagons,  and  all  brasses  were 
picked  out  before  the  coal  went  into  the  wagon,  but  if 
a  piece  happened  to  fall  into  the  wagon  there  was  a 
boy  in  the  wagon  to  pick  out  any  little  bit ;  perhaps  a 
himp  would  1n«ak  and  show  a  brassy  appearance,  and 
the  boy  could  pick  out  the  brasses  and  put  them  on 
one  side.  Now  there  are  no  boys  there.  I  think  the 
Mines  Regulation  Act  may  have  made  them  afraid  to 
put  boys  to  work  at  that ;  at  all  events  the  boys  are 
not  there  now  as  they  used  to  be,  so  that  if  a  piece  of 
brassy  coal  fell  into  the  wagon  it  would  be  likely  to 
remain  there. 

1711.  There  was  such  a  great  demand  for  coals 
when  the  price  was  so  high  that  there  was  no  difficulty 
in  disposing  of  almost  any  coals  ? — No. 

1712.  {Mr,  Ferguson.)  Would  you  dispense  with 
ventilation  for  all  coals,  or  only  for  pyritioil  coal  ? — 
I  can  only  give  an  opinion  about  north  country  coaht. 

1713.  {Dr.  Percy.)  I  did  not  quite  understand 
what  you  said  about  the  rice-laden  ship ;  was  she  laden 
partly  with  coal  ? — ^No.  She  was  a  rice  ship ;  she 
brought  rice  home. 

1714.  You  spoke  about  a  fan  in  that  ship;  do  you 
know  whether  that  fan  would  be  efTectual  in  pre- 
venting the  heating  of  rice  ? — ^It  would  keep  a  cool 
current  of  air  on  the  top  of  the  rice. 

1716.  Is  rice  liable  to  spontaneous  ignition? — ^It 
heats  very  much  and  spoils. 

1716.  The  cooling  of  it  by  a  draught  of  air  pre- 
vents that  ? — It  is  supposed  to  do  so. 

1717.  Do  you  know  of  your  own  personal  know- 
ledge whether  it  does  ? — ^No. 

1718.  The  "Euxine"  was  a  ship  that  took  fire  ?— 
Yes. 

1719.  And  the  coal  which  was  shipped  on  board  of 
her  was  dropped  a  long  way  down? — Yes. 

1720.  There  would  be  a  quantity  of  small  coal 
accumulated  about  the  spot  where  it  fell  ? — Yes. 

1721.  Was  any  examination  made  with  respect  to 
the  particular  place  where  the  great  fall  occurred  ? — 
I  cannot  tell  you  that.  Falling  a  great  distance  very 
often  exposes  brasses  which  would  be  covered  up 
otherwise. 

1722.  In  another  ship  which  took  fire  I  understand 
you  to  say  that  the  captain  was  generally  to  be  seen 
smoking  furiously  ?— -He  was  always  trying  to  smoke, 
but  his  pipe  never  seemed  to  light. 

1723.  A  fire  occurred  in  that  ship  ? — ^Ye8« 

1724.  Have  you  any  evidence  to  show  that  the  fire 


took  place  in  the  coal  and  not  elsewhere  ?— No^  I 
merely  know  what  I  saw  in  the  papers  about  it. 

1725.  You  say  that  from  1872  numerous  cases  of 
what  was  supposed  to  be  spontaneous  ignition  have 
occurred,  has  there  been  any  alteration  in  the  mode  of 
loading,  or  in  the  ventilation,  or  in  the  kind  of  coals 
shipped  between  1872  and  the  present  time  ? — ^There 
was  a  little  difierence  in  the  loading  in  the  case  of 
those  ships.  An  accident  ha{^)ened  at  the  spout  where 
Howard's  West  Hartley  coal  were  being  shipped,  and 
we  had  to  get  the  coal  in  anyhow  we  coidd  for  a  while 
on  account  of  that  accident.  Several  ships  were  on  at 
the  time. 

1726.  Do  you  think  the  efiect  of  that  probably  was 
to  produce  more  small  coal  ? — ^Yes,  I  reported  so  at  the 
time.     The  coal  appeared  to  be  very  much  broken. 

1727.  The  kind  of  coal  was  the  same  ? — Yes. 

1728.  You  said  that  between  1861  and  1872  there 
were  very  few  cases  ? — ^Yes. 

1729.  Is  it  certain  that  the  same  kind  of  coal  was 
shipped  in  that  former  period  as  in  the  period  when 
the  numerous  cases  occurred  ? — ^It  was  the  same  coal 
exactly. 

1730.  {Mr.  Abel.)  You  ascribe  the  heating  of 
coal  on  board  ship  entirely  to  the  presence  of  pyrites  ? 
— The  firing  of  it;  it  will  heat,  but  not  take  Gie 
without  pyrites. 

1731.  Will  you  tell  the  Commissioners  a  little  more 
explicitly  on  what  you  base  your  opinion  as  to  the 
undesirability  of  ventilation  ? — ^I  believe  if  coal  con- 
taining pyrites  is  heated  and  a  great  pressure  is  put 
upon  it,  it  merely  wants  fresh  air  to  make  it  ignite.  I 
submitted  that  opinion  to  a  chemist  at  Newcastle,  Mr. 
Glover,  and  he  said  it  was  a  great  chemical  fact.  That 
was  my  own  opinion,  and  I  got  it  oonfirmed  by  him  as 
a  chemist. 

1732.  You  4o  not  object  to  the  drcolation  of  cold 
air  over  the  coid  ? — No. 

1733.  Therefore,  as  far  as  that  goes,  you  would  con- 
sider ventilation  to  be  advantageous  ? — Yes,  above  the 
coal  to  let  the  gas  escape. 

1734.  Have  you  ever  known  a  case  of  ezplosioii  on 
board  a  coal-laden  ship  ? — ^Not  with  our  nortli  country 
coal.  There  is  not  sufficient  gas  in  the  coal  to  cause 
explosion. 

1735.  {Mr.  leely.)  Were  ships  generally  ventilated 
prior  to  1872  ? — Many  ships  were  ventilated,  and  the 
ventilators  were  generally  full  of  coal  before  the  ship 
was  fully  loaded.  We  could  not  get  the  ships  loaded 
for  the  ventilators,  though  the  ventilators  were  there 
they  were  full  of  coal.  That  was  what  first  drew  my 
attention  to  it.  They  were  of  no  use  because  they 
were  full  of  coal,  therefore  they  did  not  seem  to  be 
necessary.  ♦ 

1736.  You  mentioned  that  the  boys  who  formerly 
picked  out  the  pieces  of  brassy  coal  no  longer  do  so  ? 
—Yes. 

1737.  At  what  date  was  the  practice  of  employing 
boys  to  pick  out  the  brassy  pieces  of  coal  discon- 
tinued ? — It  has  gradually  been  discontinued  since  the 
Mines  Regulation  Act  came  into  force. 

1738.  When  did  the  Mines  Regulation  Act  come 
into  force  ? — ^Within  the  last  two  or  three  years. 

1739.  Those  accidents  have  been  more  rife  since  the 
cleaning  of  the  coal  has  been  neglected  ? — The  men 
have  been  getting  more  careless  in  every  way  since 
then ;  since  they  got  the  big  wages  they  have  been 
getting  more  careless. 

1740.  Are  you  of  opinion  that  the  coal  has  been 
much  more  carelessly  cleaned  since  1872  than  pre- 
viously ? — ^I  will  not  say  much  more  carelessly  ;  it  is 
not  so  carefully  cleaned* 

1741.  Have  the  places  of  these  boys  been  filled  by 
anyone  else  ? — There  is  a  screener  at  each  side  of  the 
screen ;  he  is  supposed  to  pick  out  the  brasses. 

1742.  Did  the  boys  supplement  those  men  ? — ^The 
boys  supplemented  those  men. 

1743.  Therefore  there  was  a  double  check,  now 
there  is  only  a  single  one  ?— Only  a  single  one.    I  do 

-not  see  much  more  brasses  going  in  than  formerly,  and 
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I  have  watched  the  coal  sometimes  over  12  hours  at 
the  end  of  the  spout. 

1744.  Do  you  inspect  the  whole  of  the  cargo? — I 
see  as  much  as  I  possibly  can.  I  cannot  see  the  wholo 
of  it. 

1745.  Sometimes  you  have  two  or  three  ships  load- 
ing at  the  same  time  ? — Yes,  but  I  have  assistants. 

1746.  You  have  authority  to  reject  dirty  coal  ? — 
Yes^  and  I  order  it  to  be  taken  out  of  the  ship  some- 
times when  it  is  in. 

1747.  Is  it  the  custom  in  ships  which  you  load  or 
inspect  the  loading  of,  for  the  trimmers  to  fill  the  coal 
right  up  to  the  square  of  the  hatchway  ? — Yes, 

1748.  Is  the  square  of  the  hatchway  filled  with 
small  coal  or  large  coal  ? — The  small  coal  lies  in  the 
hatchway,  and  before  we  finish  we  separate  the  small 
all  roimd  and  put  a  wagon  or  two  of  big  coal  in  the 
hatchway. 

1749.  The  small  is  not  taken  out  ? — ^No. 

1750.  Therefore,  it  in  a  measure  seals  the  hatch- 
way ;  it  takes  the  place  of  the  hatch  when  the  hatch 
is  off? — ^Before  the  hatchway  is  filled  up  they  cut 
through  on  each  side,  and  we  tip  a  wagon  or  two  in 
the  hatchway  at  last  so  as  to  allow  a  circulation  of  air. 
In  the  case  of  a  ship  loading  in  Sunderland  some  years 
ago  there  was  a  lot  of  small  coal  being  shipped  the 
last  thing  into  the  hatchway,  and  I  wanted  the  trim- 
mers to  take  the  small  out  of  the  hatchway,  but  they 
would  not  take  it  out. 

1751.  (Mr,  Vivian.)  Have  you  heard  that  there  is 
a  great  dimculty  in  working  the  coal  clean  imderground 
owing  to  the  men  declining  to  obey  the  orders  of  the 
overlooker  ?— No,  I  have  not  heard  so. 

1752.  You  said  you  had  not  remarked  that  there 
were  more  brasses  in  the  coal  now  than  formerly  ? — 
No,  I  think  not. 

1753.  If  that  is  so,  to  what  do  you  attribute  the 
increase  in  the  number  of  cases  of  spontaneous  com- 
bustion in  coal-laden  ships  ? — The  brasses  might  be 
there  without  my  seeing  them ;  a  big  piece  of  coal 
will  contain  a  brass  inside,  and  you  will  not  see  it  till 
it  is  broken. 

1754.  Are  you  aware  that  brasses  exist  chiefly  in 
certain  portions  of  the  seam  of  coal  ? — They  seem  to 
be  all  over  the  coal.  You  cannot  see  the  brass  till 
the  piece  of  coal  is  broken. 

1755.  You  spoke  of  the  difficulty  which  you  have 
bad  with  the  trimmers.  When  did  that  difficulty 
begin? — ^There  was  a  strike  some  years  ago;  they 
used  to  work  night  and  day,  and  they  struck  for  shorter 
hours.     I  think  about  two  or  three  years  ago. 

1756.  At  the  time  when  labour  was  so  scarce  ? — 
Tee. 

1757.  Did  they  carry  their  point?  —  Yes;  and 
instead  of  working  night  and  day  they  knocked  off  at 
5  o'clock. 

1758.  Since  that  time  the  moral  effect  of  their 
having  gained  their  object  has  made  them  less 
amenable  to  discipline  ? — They  are  decent  men  enough, 
but  they  will  not  work  long  hours  now. 

1759.  Was  the  working  the  long  hours  the  cause 
of  the  coal  being  better  put  on  board  ship  ? — No, 
the  first  part  of  the  cargo  was  generally  put  in  in 
daylight. 

1760.  You  would  not  attribute  the  difference  to 
the  cessation  from  working  long  hours  ? — ^No. 

1761.  You  attribute  it  to  the  negligence  of  the  men, 
and  their  indisposition  to  work  ? — They  will  not  work 
the  lowering  apparatus. 

1762.  Because  it  gives  them  trouble  ? — Yes. 

1763.  Is  not  that  a  question  of  wages ;  would  not 
you  be  able  to  induce  them  to  work  it  if  you  gave 
them  more  wages? — They  have  told  me  sometimes 
they  would  not  work  it  if  I  gave  them  the  ship  and 
the  cargo  too. 

1764.  There  is  a  general  indisposition  to  put  them- 
selves to  any  trouble  ? — That  is  it. 

1765.  That  has  arisen  since  the  strike,  two  years 
ago? — They  always  objected  to  work  this  thing; 
they  used  to  call  it  the  devil ;  they  consider  it  is  a 
nasty  thing  to  work. 


1766.  They  used  to  work  it  ?— Yes. 

1767.  Since  the  strike,  when  they  got  the  better  of 
their  masters,  they  have  declined  to  work  that 
machine  ? — Yes. 

1768.  What  was  the  objection  they  had  to  this 
machine  ? — There  is  a  good  deal  of  care  required  in 
handling  it ;  one  or  two  men  got  their  fingers  snapped 
off  in  working  it ;  they  have  a  good  deal  of  trouble  in 
working  it. 

1769.  Are  any  more  wages  paid  for  working  ii  ?— 
The  men  were  paid  10«.  a  ship-load  more,  but  that 
was  stopped. 

1770.  Do  you  think  if  the  men  had  been  properly 
paid  for  working  it  they  would  have  dedined  to  work 
it? — ^Yes.  I  do  not  think  any  money  would  have 
induced  them  to  work  it. 

1771.  It  is  dangerous  to  work  it  ? — There  is  little 
danger  about  it. 

1772.  Could  not  that  danger  be  obviated  by  better 
mechanical  arrangements  ? — Yes ;  the  thing  was  never 
properly  fitted. 

1 773.  The  fault  seems  to  lie  really  with  the  shippers  ? 
— ^The  colliery  people  ought  to  fit  proper  things,  but 
they  will  not  take  any  trouble  about  it. 

1774.  You  would  rather  blame  the  colliery  people 
than  the  men? — They  are  both  to  blame,  I  think; 
the  men  do  not  like  anything  that  gives  them  more 
trouble,  and  the  colliery  people  do  not  seem  to  take 
much  trouble  about  it. 

1775.  It  is  to  the  advantage  of  the  colliery  owner 
to  ship  coals  in  as  good  a  condition  as  possible,  is  it 
not  ? — They  do  not  seem  to  think  so ;  they  charge 
the  same  price  for  coal  whether  badly  shipped  or  well 
shipped.  » 

1776.  You  give  a  preference  to  coal  which  is  well 
shipped  over  coal  which  is  badly  shipped,  do  you  not  ? 
— We  want  the  coal  as  good  as  we  can  get  it.  I  am 
supposed  to  look  after  it,  and  I  do  the  best  I  can. 

1777.  Supposing  one  colliery  shipped  coal  well, 
and  another  colliery  shipped  coal  badly,  you  would 
report  that  to  your  principals,  would  you  not?— • 
Yes. 

1778.  Have  you  done  so  ? — Frequently. 

1779.  And  still  it  has  produced  no  eflfect  ? — ^Yes,  it 
has  produced  some  effect ;  we  cannot  always  get  the 
coal  we  want ;  we  must  take  the  coals  we  can  get. 

1780.  At  present  there  being  no  such  great  demand, 
you  can  pick  and  choose  ? — What  I  mean  is  this,  sup- 
posing we  have  got  a  ship  to  load  with  coal,  and  we 
have  only  got  so  many  days  to  load  her  in,  and  suppose 
we  cannot  get  the  coal  we  want,  we  have  to  get  some 
other  coal. 

1781.  The  fault  seems  to  be  a  very  divided  one  ? — 
Yes,  it  is. 

1782.  {Chairman.)  I  suppose  when  the  coal  fever 
has  thoroughly  subsided,  a  little  more  attention  is 
likely  to  be  paid  to  improvements  in  modes  of  loading  ? 
— I  do  not  know  about  that.  The  fever  has  subsided 
in  the  north  now  I  should  think. 

1783.  Coal  owners  are  still  hoping  for  a  rise  in 
price  ? — The  next  thing  should  be  a  fSl  I  think. 

1784.  Do  not  you  think  if  it  is  found  that  this 
method  of  shipment  is  really  advantageous,  and  that 
the  men  are  unwilling  to  adopt  it  from  the  danger 
arising  from  it,  that  some  exertion  will  be  made  to 
improve  it  ? — For  my  own  part,  I  prefer  this  new  plan 
to  which  I  have  referred,  when  I  can  get  plenty  of 
planks  with  which  to  make  a  platform. 

1785.  Is  that  plan  adopted  by  anyone  but  yourself  ? 
--*-No,  I  do  not  think  any  one  takes  any  trouble  about 
the  matter  except  myself. 

1786.  The  Peninsular  and  Oriental  Company  stand 
alone  in  trying  to  ensure  as  far  as  possible  the  proper 
shipment  of  coal  ? — There  is  no  one  else  that  I  see 
taking  any  trouble  about  it. 

1787.  Do  your  instructions  from  your  principles  at 
all  point  to  the  desirability  of  so  shipping  coals  as  to 
avoid  the  danger  of  spontaneous  combustion  ? — There 
is  nothing  about  spontaneous  combustion  in  my 
instructions. 
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1788.  It  is  not  a  danger  to  which  your  attention  has 
been  called? — No,  I  have  had  very  little  instructions 
about  it. 

1789.  Your  instructions  are  to  see  that  good  coal  is 
shipped  rather  than  to  consider  what  may  happen 
during  its  transportation  ? — I  never  heard  anyUiing 
about  spontaneous  combustion  till  lately  when  these 
ships  took  fire,  and  then  they  wrote  to  me  to  give 
them  my  opinion  upon  the  matter,  and  I  wrote  to  them 
upon  the  subject. 

1790.  They  being  now  in  possession  of  your  opinion 
upon  the  subject,  they  have  not  issued  any  particular 
instructions  ? — No. 

1791.  You  were  commander  of  a  ship  yourself,  I 
think  ? — Yea. 

1792.  Did  you  ever  command  a  ship  laden  with 
coals  ? — ^When  I  first  joined  the  company,  I  took  a 
ship  lip  the  Red  Sea,  and  I  happened  to  fall  in  with 
the  log  the  other  day  in  which  I  kept  a  record  of  the 
temperature  as  shown  by  the  thermometer  in  the 
cabin,  in  the  fore-hold,  and  in  the  aft-hold. 

1793.  When  you  commanded  a  coal-laden  ship,  you 
were  very  careful  to  observe  the  temperature  every 
day  ? — Yes,  every  day. 

1794.  Is  it  the  custom  now  in  coal-laden  ships  to 
observe  the  temperature  from  day  to  day  ? — ^No,  I 
spoke  to  some  captains  of  ships  about  carrying  a  ther- 
mometer with  them,  and  they  said  it  would  be  a  very 
expensive  thing,  but  a  thermometer  only  costs  a  couple 
of  shillings,  and  they  also  said  it  would  be  an  expen- 
sive thing  to  put  down  a  tube,  but  that  would  not  cost 
much. 

1795.  Did  you  record  the  temperature  in  the  log  ? 
— Yes,  I  find  in  this  log  which  I  kept  I  have  got  the 
latitude  and  longitude,  the  course  of  the  wind,  the 
state  of  the  weather,  and  the  state  of  the  temperatui*e 
according  to  the  thermometer  in  the  cabin,  in  the  fore- 
hold,  and  in  the  after-hold. 

179G.  Would  you  think  it  desirable  in  coal-laden 

•  The  witness 


ships  that  a  note  should  be  made  in  the  log  daily  of 
the  temperature  of  the  coal  ? — Yes,  I  think  so. 

1797.  And  that  that  should  be  required  by  law? — 
I  think  BO.  When  I  wrote  to  the  company,  and  said 
I  had  induced  the  owners  instead  of  having  ventilators 
to  put  down  a  theimometer,  they  said,  in  reply,  that 
they  quite  approved  of  it,  and  they  would  like  if  I 
could  induce  the  owners  of  all  the  ships  to  do  the  same 
thing. 

1798.  (Mr.  Abel.)  You  carefully  noted  the  tem- 
perature at  different  times  ? — I  marked  it  every  day  at 
noon. 

1799.  What  would  you  have  considered  an  indica- 
tion of  danger  in  connexion  with  those  observations 
of  the  temperature  ? — ^If  the  temperature  was  gradually 
rising,  I  should  think  the  coal  was  heating. 

1800.  What  steps  were  you  prepared  to  take  in  the 
event  of  there  being  indications  of  danger  ? — I  should 
let  in  water,  or  do  something  of  that  sort. 

1 801 .  You  had  no  definite  measures  laid  down  before- 
hand that  you  would  have  taken  ? — ^A  sailor  is  always 
prepared  for  difficulties ;  if  he  is  not,  he  is  not  fit  to 
be  a  sailor. 

1802.  You  could  not  tell  the  precise  nature  of  the 
means  you  would  have  adopted  ? — ^I  was  never  beaten 
yet. 

1803.  (Mr.  Fenwick.)  It  is  chiefly  or  entirely 
Hartley  coals  that  you  have  inspected  ? — ^Yes ;  I  have 
shipped  other  coal  for  the  dockyards,  that  is  onlj  for 
short  distances. 

1804.  Speaking  of  Hartley  coals,  they  are  all  from 
the  same  seam,  are  they  not  ? — No ;  there  is  the  Low 
Main  coal  and  the  Yard  seam. 

1805.  Is  there  any  marked  difference  between  those 
two  seams  ? — A  considerable  difference.  Before  they 
come  to  work  the  Yard  seam  the  Low  Main  is  generally 
pretty  well  worked  out ;  the  coal  is  crushed  out,  you 
can  tell  the  difference  because  there  is  a  great  d^  of 
pillar  coal  in  it. 

1806.  Is  one  seam  more  liable  than  another  to  con- 
tain pyrites  ? — I  could  not  say  that. 

withdrew. 
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1807.  (Chairman.)  You  are  a  chemical  manufac- 
turer at  Newcastle  ? — Yes. 

1808.  And  a  member  of  the  Chamlier  of  Commerce 
of  Newcastle  ? — Yes. 

1809.  You  have  given  your  attention  to  the  subject 
which  this  Commission  was  appointed  to  inquire  into  ? 
— I  have. 

1810.  Will  you  tell  us  what  led  you  to  turn  your 
attention  to  the  subject,  and  what  opportunities  you 
have  had  for  forming  an  opinion  upon  it  ? — My  atten- 
tion was  more  particularly  directed  to  it  from  reading 
the  lamentable  accounts  that  appeared  in  the  news- 
papers from  time  to  time  of  the  serious  loss  both  of  life 
and  property  from  such  occurrences,  but  my  attention 
had  been  previously  directed  to  the  question  as  a  che- 
mical manufacturer  storing  large  quantities  of  coal.  I 
conversed  with  several  of  my  friends  upon  the  matter 
from  time  to  time  and  from  the  chemical  education  I 
had  received  I  formed  certain  opinions.  Those  were 
deemed  to  be  sufficiently  cogent  to  lead  the  Northern 
Maritime  Insurance  Association  of  Newcastle  to  write 
to  me  asking  my  opinion  as  to  the  causes  of  fire  in  coal 
ships,  and  they  forwarded  to  me  from  time  to  time 
certain  protests  which  they  received  from  captains 
giving  their  accounts  of  fires,  and  I  wrote  certain 
letters  on  the  subject.  Our  local  authorities  asked  me 
if  I  had  any  objection  to  my  letters  being  sent  either  to 
the  Shipping  Gazette  or  to  the  Liverpool  Insurance 
offices.  I  said,  on  the  contrary,  I  was  anxious  thatthey 
should  be  made  use  of  in  any  way  that  was  desired. 
The  result  was  my  being  requested  to  attend  this  Com- 
mission. 

1811.  Will  you  tell  the  Commission  what  the  nature 
of  that  correspondence  was  ? — The  Secretary  of  the 
Maritime  Insurance  Association  asked  my  opinion  of 
the  effect  of  ventilation  on  coal*laden  ships,  and,  after 


due  consideration,  I  came  to  the  conclusion  that  venti- 
lation ought  rather  to  be  avoided  than  sought  for.  I 
then  suggested  to  them  that  if  they  could  cover  the 
surface  of  the  coal  with  small  coal  and  hammer  it  down 
as  close  as  possible  so  as  to  keep  the  air  from  the 
cargo,  it  would  be  an  advantage  instead  of  putting  in 
trunks  to  carry  air  into  the  centre  of  the  cargo.  I  may 
mention  that  ventilation  would,  in  my  opinion,  be 
advantageous  if  it  could  be  applied  to  the  whole 
bulk  of  the  cargo,  that  is  to  say,  if  it  could  stream  up 
through  the  coal  as  water  would  stream  through  a 
filter;  but  that  desirable  state  of  things  cannot  be 
practically  arrived  at.  Therefore,  instead  of  taking  the 
air  into  the  coal  I  would  endeavour  to  keep  it  out, 
because,  granted  that  spontaneous  combustion  was 
imminent  in  the  cargo,  an  abundant  supply  of  air 
would  tend  to  fan  the  flame. 

1812.  You  are  speaking  of  north  country  coal  ? — 
I  am  speaking  of  north  country  coal.  That  is  the  only 
coal  I  have  had  experience  with. 

1813.  You  have  not  studied  the  question  in  con- 
nexion with  Welsh  steam  coal  ? — ^Not  at  all. 

1814.  It  is  only  with  reference  to  north  country  coal 
that  you  are  giving  your  evidence  ? — ^Yes. 

1816.  What  do  you  consider  to  be  the  cause  of 
spontaneous  combustion  in  north  country  coal? — ^In 
my  opinion  the  principal  cause  of  combustion  is  the 
presence  of  bisidphide  of  iron  in  the  form  of  coal 
brasses  with  a  little  moisture  in  the  coal.  Dr.  Percy 
in  one  of  the  tables  in  his  recent  work  on  fuel,  draws 
attention  to  the  fact  of  a  coal  containing  a  much 
larger  amount  of  sulphur  than  another  not  being  so 
spontaneously  ignitable  as  that  other  coal.  If  I  had 
had  time  I  would  have  produced  specimens  to  the  Com- 
mission showing  that  brasses  (or  pyrites)  exists  in  coal 
in  two  or  three  distinct  forms.    It  exists  in  the  massive 
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f onu,  and  it  exists  also  in  the  form  of  very  fine  fila- 
ments, almost  microscopically  fine,  those  filaments  being 
combined  with  filaments  of  equally  finely-divided  coaly 
matter.  We  have  a  conditicm  in  that  latter  case  which 
we  have  not  in  the  former,  and  though  there  might 
be  more  sulphur  in  the  former  case  than  in  the  latter 
the  coal  in  the  latter  case  would  be  more  liable  to 
ignite  spontaneously  on  account  of  the  finely-divided 
structure  of  the  cosJ  and  the  brasses.  Dr.  Percy  also 
mentions  in  his  valuable  work  on  fuel,  that  coal  very 
finely  divided  will  spontaneously  ignite.  There  is 
little  doubt  that  it  will,  if  you  have  tibe  necessary  con- 
dition of  quantity  of  that  finely-divided  coal.  I  can 
scarcely  imagine  that  there  could  be  that  condition  of 
quantity  of  finely-divided  coal  in  a  coal  cargo.  Those 
are  two  conditions  ;  and  then  there  is  another  con- 
diticm  :  all  our  coal  contains  a  quantity  of  shale,  and 
that  shale  contains  a  quantity  of  a  very  volatile  and 
highly  bituminous  substance ;  it  may  be  in  the  form  of 
parafi&n  or  some  of  the  compounds  that  yield  paraffin. 
I  have  obtained  from  shale  from  1:3  to  15  parts  of 
volatile  matter  of  a  highly  inflammable  character. 
By  the  table  in  Dr.  Percy's  book  it  appears  that  the 
most  highly  inflammable  coal  is  schistose  coal,  that  is, 
coal  containing  schist,  and  I  would  throw  out  a  sug- 
gestion to  the  Commission  that  probably  the  quantity 
of  schist  in  coal  may  have  a  great  deal  to  do  do  with 
spontaneous  combustion.  Certainly  the  bisulphide  of 
iron  has  to  do  with  it,  of  that  there  can  be  no  question, 
and  as  regards  the  second  condition,  when  a  gentleman 
like  Dr.  Percy  is  satisfied  with  the  result  of  the  expe- 
riments of  continental  chemists  which  went  to  show 
that  finely  divided  coal  would  also  spontaneously  ignite 
I  think  we  may  accept  it  as  a  fact. 

1816.  You  divide  the  conditions  of  spontaneous 
ignition  of  coal  into  three  classes  ? — ^Yes. 

1817.  What  remedy  would  you  propose  to  apply  ? — 
Speaking  of  spontaneous  combustion,  and  not  of  ex- 
plosion, the  remedy  I  would  propose  would  be,  in  the 
first  place,  that  there  should  be  inserted  into  the  coal, 
through  the  deck,  if  possible,  a  number  of  |-inch  iron 
gas  pipes  placed  8  or  9  feet  apart,  down  which  gas 
pipes  should  be  lowered  at  fixed  intervals  a  self-regis- 
tering thermometer.  Every  day  the  captain  should 
enter  in  his  log  the  temperature  of  each  of  those 
pipes,  and  if  he  found  the  temperature  rising  in  any 
of  them,  he  should  be  prepared  with  an  apparatus  of 
which  I  submit  a  drawing  to  the  Commission  {hatiding 
it  in) :  an  apparatus  consisting  of  a  wooden  cistern 
with  a  false  bottom,  into  which  you  would  put  chalk, 
and  upon  that  you  would  pour  hydrochloric  acid.  I 
have  made  some  calculations  with  the  detail  of  which 
I  need  not  trouble  you»  but  I  find  that  taking,  what  is 
called  in  our  district  round  coal,  that  is  to  say,  the 
best  coal,  a  ton  of  coal  when  packed  in  a  ship  leaves 
about  12^  cubic  feet  of  interstitial  space ;  that  inter- 
stitial space  is  all  that  we  require  to  be  filled  with 
carbonic  acid  gas,  carbonic  acid  gas  being  antagonistic 
to  combustion.  Given,  1,000  tons  of  coal  in  a  ship, 
we  would  then  have  12,500  cubic  feet  of  interstitial 
space  to  fill  with  gas,  and  to  fill  that  interstitial  space 
with  carbonic  acid  gas  would  require  36  cwt.  of  chalk 
and  80  cwt.  of  hydrochloric  acid,  therefore,  for  1,000 
tons  you  may  say  the  expense  would  be  about  80  cwt. 
of  hydrochloric  acid,  which  costs,  exclusive  of  carboys, 
about  2/.  per  ton,  the  chalk  being  merely  nominal. 
The  size  of  the  cistern  which  would  be  required  would 
be  about  12  feet  long,  6  feet  wide,  and  6  feet  deep. 
Probably  an  objection  might  be  raised  to  having  to 
provide  a  cistern  of  that  size,  but  it  might  be  used  in 
the  passage  out  as  a  store  for  fresh  water.  If  even 
the  chalk  was  placed  in  it,  the  chalk  would  do  the 
water  no  harm,  but  the  chalk  might  be  kept  outside. 
The  expense  of  the  apparatus  would  be  merely  nomi- 
nal. The  temperature  at  which  coal  might  ignite  is 
an  important  question.  I  see  Professor  Graham  in 
his  report  on  the  firing  of  the  "  Amazon,"  goes  into 
that  question,  and  he  shows  that  coal  may  ignite  at 
very  low  temperatures ;  but  the  conditions  that  Pro- 
fessor Graham  refers  to  would  not  be  present,  such  as 
laying  the  coal  upon  hot  spaces.    We  don't  expect 
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that  the  coal  would  be  laid  upon  hot  spaces,  except  it  Mr.  J.  Glover. 
might  be  in  a  steam  ship. 

1818.  You  have  explained  to  us  the  precautions  you 
would  take  in  the  case  of  actual  combustion.  Have 
you  any  recommendations  to  make  to  the  Commission 
with  regard  to  what  should  be  done  to  prevent  the 
spontaneous  combustion  of  coal  either  in  respect  to  the 
loading  of  the  coal,  or  in  any  other  respect  ? — I  know 
of  no  means  that  would  prevent  the  firing  of  the  coal 
taking  coal  as  it  is  ordinarily  shipped  on  board  ships. 
I  think  the  firing  of  the  coal  is  only  a  question  of  time. 

1819.  You  mean  there  is  no  one  method  of  loading 
better  than  another  ? — I  know  of  no  one  mode  of  load- 
ing better  than  another.  The  coal  is  usually  lowered 
down,  and  the  interstitial  space  is  a  matter  of  accident. 
When  1  gave  you  12J  cubic  feet  in  a  ton,  I  took  thai 
from  an  average  of  27  different  kinds  of  coal. 

1820.  You  do  not  consider  that  the  coal  falling  an;f 
distance,  and  breaking  and  becoming  smaller  adds  to 
the  danger  of  spontaneous  combustion  ? — ^If  we  take 
the  observations  of  Dr.  Percy  as  regards  small  and 
finely-divided  coal,  of  course  if  you  increase  the  quan- 
tity of  that  finely-divided  coal  by  a  greater  fall,  you 
increase  the  danger  from  that  source. 

1821.  Do  I  gather  from  what  you  have  said,  that 
you  think  the  less  amount  of  air  which  has  access  to 
the  interior  of  the  coal  the  better  ? — That  is  my  mean- 
ing, taking  other  things  into  account. 

1822.  So  that  in  the  ordinary  sense  of  the  word  the 
ventilation  of  north  country  coal  is  prejudicial? — 
Decidedly.    I  have  come  to  that  conclusion. 

1823.  Your  recommendation,  therefore,  would  be  to 
do  absolutely  without  internal  ventilation,  and  to  take 
that  precaution  which  you  have  described  to  us  in  the 
event  of  heating  ? — Yes,  that  the  captain  should  always 
have  the  means  of  knowing  whether  his  coal  was 
heating. .  Given  the  application  of  carbonic  acid,  if  it 
was  not  applied  till  the  coal  was  in  active  combustion 
it  might  be  prejudicial  rather  than  beneficial.  If  there 
was  any  mass  of  coal  in  active  combustion  it  would  de- 
compose the  carbonic  acid  and  become  carbonic  oxide, 
and  so  tend  to  feed  the  fire. 

1824.  In  all  cases  you  say  the  spontaneous  ignition 
of  the  coal  is  only  a  question  of  time.  Are  not  some 
denominations  of  coal  much  more  liable  to  combustion 
than  others  ? — I  cannot  speak  from  absolute  obser- 
vation. I  should  say  there  would  be.  I  know  when 
I  want  coal  brasses  I  go  to  different  collieries  to 
get  them.  I  go  to  a  particular  colliery  if  I  want  a 
hard  and  massive  coal  brass,  if  I  wish  to  burn  it  to  get 
the  sulphur  out ;  and  I  know  that  in  other  collieries 
the  bisnlpide  is  so  finely  divided,  and  the  coal  is  so 
finely  divided,  that  it  is  of  very  little  use  for  my  pur- 
pose, and  the  coal  of  those  collieries  in  which  it  is  in 
that  finely-divided  state  would  be  more  likely  to  take 
fire. 

1825.  You  consider  that  some  coal  is  much  more 
likely  to  take  fire  on  board  ships  than  others  ? — ^As  a 
matter  of  opinion,  I  do  not  speak  from  experience.  I 
have  told  you  on  what  I  base  my  opinion. 

1826.  You  are  not  prepared  to  mention  any  facts 
tending  to  show  the  unfitness  of  certain  classes  of  coal 
to  be  shipped  long  voyages  ? — No,  I  may  mention 
that  I  have  had  put  into  my  hand  a  great  number  of 
returns  from  the  Board  of  Trade,  on  looking  through 
which  it  appeared  to  me  that  it  would  be  very  useful 
if,  on  the  captain  applying  to  the  consul  for  the  usual 
protest  in  any  case  of  loss  or  damage  to  the  ship  or 
cargo  by  the  spontaneous  combustion  of  coal,  certain 
questions  were  put  to  him.  The  questions  which  I 
would  suggest  should  be  put  to  him  are  as  follows : 
1.  Name  of  ship?  2.  When,  where,  and  of  what 
build;  also  class,  sailing,  or  steam?  3.  Was  vessel 
tight  when  loaded  ?  4.  Was  vessel  tight  when  in  a  gale 
or  straining  ?  5.  How  often  did  you  pump  bilge,  and 
what  quantity  each  time  6.  Was  bilge  water  warm, 
hot,  or  cold  ?  Oolliery  coals  came  from ;  and  was  it 
round,  unscreened,  or  smafi  ?  8.  Was  cargo  put  on 
board  dry,  damp,  or  wet  ?  9.  Was  cargo  ever  wetted 
from  the  de(^  or  bilge  ?  10.  Date  when  loaded  and 
where  ?     11.  Date  when  first  satisfied  cargo  was  on 
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fire,  and  what  latitude  and  longitude  ?  12.  In  what  part 
of  ship  did  fire  commence  ?  18.  Was  cargo  ventilated, 
and  if  so,  state  method  employed  ?  14.  Weight  of 
cargo  ? 

1827.  (Mr.  Abel)  In  referring  to  the  infiuence  of 
pyrites  in  bringing  about  spontaneous  heating  of  coal, 
you  spoke  mainly  with  reference  to  the  state  of  division 
of  the  pyrites ;  do  you  consider  that  the  state  of  division 
is  the  only  reason  why  pyrites  in  some  instances  favours 
spontaneous  heating  of  coal  more  than  in  others  ? — I 
do  come  to  that  conclusion  most  decidedly.  I  find 
that  a  mass  of  pyrites,  free  from  admixture  with  coaly 
matter,  is  not  liable  to  ignition ;  for  instance,  we  bring 
large  quantities  of  pure  pyrites  to  this  country  with- 
out the  admixture  of  coaly  matter,  but  we  never  have 
such  a  thing  as  spontaneous  combustion  in  them.  I 
keep  perhaps  many  hundreds  of  tons  in  our  works 
for  12  months,  and  find  no  appearance  of  combus- 
tion, that  is  in  pure  bisulphide  of  iron,  but  I  cannot 
keep  coals  for  half  or  perhaps  a  fourth  of  that  time 
without  their  igniting  spontaneously  ;  they  may  ignite 
spontaneously  without  any  appearance  of  heating  on 
the  outside.  I  have  found  when  I  have  got  to  the 
bottom  of  the  gears,|(which  are  the  woodwork  support- 
ing the  platform  on  which  the  waggons  run  bringing 
the  coal  to  our  works,)  that  the  gears  are  burnt 
through. 

1828.  Are  there  some  kinds  of  pyrites  that  are  more 
liable  to  change  than  others,  not  speaking  exclusively 
of  pyrites  which  exists  in  coal  ? — I  think  some  change 
more  than  others,  but  not  in  the  direction  of  sponta- 
neous combustion. 

1829.  In  what  way  do  you  consider  the  hydro- 
carbons which  you  spoke  of  as  having  found  in  schis- 
tose Coal  contribute  to  the  spontaneous  heating  of  coal  ? 
-^Granted  a  slight  heating  in  the  coal  and  an  evolution 
of  that  highly  volatile  gas,  I  think  it  quite  possible  that 
that  gas  might  ignite ;  some  of  these  gases  ignite  at 
very  low  temperatures,  much  below  that  necessary  to 
ignite  coal^  It  is  just  possible  that  that  gas  might  be 
given  out  by  the  gentle  heat  that  is  evolved  from 
coal. 

1830.  You  think  it  would  ignite  at  a  lower  tem- 
perature than  sulphur  would  ignite  at  ? — Considerably. 
The  flashing  point  as  defined  by  the  Act  of  Parlia- 
ment of  many  of  the  hydro-carbon  oils  is  from  120° 
to  150°. 

1831.  That  is  the  temperature  at  which  the  vapour 
is  given  off  but  not  the  temperature  at  which  the  vapour 
ignites  ? — ^No. 

1832.  Whatever  the  temperature  at  which  the  vapour 
is  given  off  all  those  hydro-carbons  ignite  at  very  high 
temperatures,  do  they  not  ? — I  am  not  aware  of  that. 

1833.  And  sulphur  at  a  comparatively  low  tempera- 
ture ? — ^About  230°.  Its  melting  point  is  about  230, 
and  it  spontaneously  ignites  at  300  or  thereabouts. 

1834.  You  do  not  consider  that  the  hydro-carbons 
in  any  way  directly  contribute  to  spontaneous  heating, 
do  you  ? — It  is  a  theory  I  throw  out  mainly  based  on 
what  I  observe  in  Dr.  Percy's  table  with  regard  to  the 
non-infiammability  of  some  coal  bearing  a  relation  to 
the  schistose  quality  of  the  coal.  And  from  having 
experimented  on  the  schist  of  the  coal  measures  and 
finding  a  quantity  of  light  hydro-carbon  vapour,  given 
off,  it  struck  me  that  there  might  be  some  connection 
between  the  two  which  this  Commission  might  work 
out. 

1835.  Is  not  the  schistose  coal  a  more  porous  coal 
than  the  compact  coal  ? — The  schist  is  a  very  compact 
substance,  like  slate ;  it  is  called  slate  in  our  neigh- 
bourhood. 

1836.  You  do  not  consider  that  it  is  more  porous  than 
compact  coal,  that  is  to  say,  than  ordinary  pit  coal  ? — 
Not  more  porous,  I  should  say,  it  was  less  porous.  You 
can  split  it  up  into  thin  laminae. 

1837.  Would  not  that  indicate  that  it  would  be  more 
permeable  by  gas  or  air  ? — The  laminae  are  perfectly 
invisible ;  with  a  sharp  instrument  you  can  strike  the 
schist  in  such  a  manner  that  you  can  separate  it  into 

aminae. 

1838.  As  it  separates  into  laminae  or  very  thin  layers 


the  structure  must  be  comparatively  speaking  open  ? 

Not  so  loose  as  coal ;  you  can  break  coal  into  thin 
layers. 

1839.  You  do  not  consider  that  this  schist  would  be 
more  liable  to  absorb  oxygen  or  other  gases  than  hard 
coal  ? — ^I  could  not  answer  the  question  without  experi- 
ment. 

1840.  You  consider  that  the  state  of  division  of  the 
coal » is  of  considerable  importance  as  affecting  the 
question  of  spontaneous  combustion? — I  do  consider 
so. 

1841.  Have  you  any  personal  experience  which  you 
can  give  as  a  reason  for  considering  that  the  state 
of  di\dsion  of  the  coal  must  exercise  a  considerable 
prejudicial  influence  ? — I  know  that  all  carbonaceous 
matter  when  in  a  state  of  fine  division  is  subject  to 
spontaneous  ignition,  and  coal  would  be  no  exception, 
and  especially  gas  coal,  but  it  must  be  in  a  large  mass ; 
you  must  have  a  considerable  mass  before  yon  can 
have  either  from  brasses  or  from  fijiely-divided  carbon 
such  an  evolution  of  heat  as  would  lead  to  combustion. 

1842.  You  have  no  special  views  or  facts  td  give  us 
with  regard  to  the  influence  of  a  fine  state  of  division 
of  the  coal  ? — ^No,  my  views  are  somewhat  vague  upon 
the  question  of  the  effect  of  that  state  of  fine  division  of 
the  coal. 

1843.  In  speaking  of  applying  carbonic  acid  for  the 
purpose  of  extinguishing  fire  in  a  cargo  of  coal,  you 
spoke  of  the  inadvisability  of  applying  it  when  the  fire 
had  reached  some  considerable  dimensions  or  any  dimen- 
sions at  all  ? — Yes. 

1844.  Why  would  it  be  inadvisable  to  apply  it  under 
those  circumstances  ? — When  you  have  coal  in  active 
combustion,  that  is  when  the  heat  is  high,  that  is  a  con- 
dition in  which  the  carbonic  acid  may  be  decom- 
posed. 

1845.  The  fire  must  have  reached  to  a  considerable 
degree  of  intensity  to  produce  that  result  ? — ^Yes,  but  it 
might  be  localised,  and  then  it  would  reach  a  state  of 
considerable  intensity.  It  would  scarcely  have  reached 
that  intensity  without  having  manifested  its  presence 
even  if  there  were  none  of  those  tubes  which  I  recom- 
mend, but  with  the  tubes  I  think  it  could  not  possibly 
have  reached  that  state  of  intensity,  therefore  I  would 
have  the  tubes  as  an  essential  part  of  the  apparatus. 

1846.  You  consider  your  method  of  applying  carbonic 
acid  would  be  applicable  provided  proper  temperature 
observations  were  made  ? — Quite  so. 

1847.  {Dr.  Percy,)  Have  you  any  personal  expe- 
rience of  the  spontaneous  ignition  of  coal  in  a  mass  ?— 
As  a  manufacturer  I  have.  I  have  had  many  such 
cases. 

1848.  Did  you  observe  the  conditions  under  which 
that  ignition  took  place  ? — The  condition  that  would 
be  necessary  to  satisfy  you  I  think  was  not  observed ; 
the  only  fact  that  I  did  observe  was  that  when  the  coal 
was  worked  out  and  the  men  had  taken  it  away  in  their 
barrows  I  saw  that  the  gears  were  burnt  through. 
What  was  the  condition  of  the  coal  in  contact  with  the 
gears  at  the  moment  they  were  bared,  I  do  not  know. 

1849.  You  had  not  an  opportunity  of  inspecting  the 
phenomena  that  occurred  in  those  cases  ? — No. 

1850.  Your  conclusions  are  based  upon  chemical 
knowledge,  and  not  on  individual  personal  experience  ? 
— Based  on  my  chemical  knowledge,  but  in  our 
chemical  works  we  do  sometimes  use  large  quantities 
of  brasses  ;  we  have  them  laid  down  in  a  mass,  and  we 
know  from  experience  that  we  cannot  have  them 
lying  there  a  month  without  great  risk  of  the  whole 
mass  firing.  We  have  to  use  them  up  as  fast  as  we 
get  them. 

1851.  You  are  speaking  of  pyrites  from  coal  mea- 
sures ? — ^Yes. 

1852.  If  I  understand  you  correctly  there  are  no 
precautions  requisite  to  be  taken  with  regard  to  the 
other  kind  of  pyrites  ? — ^Not  the  slightest.  After 
30  years'  experience  with  pure  pyrites  from  all  parts 
of  the  world  I  may  say  that  I  never  knew  a  case  of 
spontaneous  ignition  in  any  of  the  pyrites  properly  so 
called. 

1853.  You  have  not  known  any  case  of  spontaneous 
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ignition  of  pyrites  unless  intermingled  with  carbona- 
ceous matter  ? — Not  unless  intermingled  with  carbona- 
ceous matter. 

1854.  In  your  opinion  that  is  the  condition  of  this 
ignition  ? — That  is  the  condition  of  spontaneous  igni- 
tion. With  bi-sulphide  of  iron  alone,  so  fer  as  my 
experience  goes,  there  is  no  danger,  but  where  you 
have  bi-sulphide  in  combination  with  carbonaceous 
matter,  then  there  is  danger. 

1855.  With  regard  to  this  schist,  the  schist  weathers 
pretty  rapidly  when  exposed,  does  it  not  ? — Some  of 
the  schists  do. 

1856.  Do  not  most  of  them,  those,  for  instance,  that 
are  raised  out  of  the  collieries,  and  which  you  see  in 
mounds  at  the  top  of  the  pit's  mouth,  do  not  those 
weather  and  split  up  rapidly  when  exposed  ? — I  have 
often  gone  round  a  colliery  mound  to  examine  the 
heaps,  and  I  have  not  observed  that  they  are  weathered 
in  idl  cases. 

1857.  Have  not  you  seen  some  rapidly  fall  to  pieces  ? 
— Yes,    I  have  seen  some  rapidly  fall  to'  pieces. 

1858.  Have  you  made  any  experiments  with  regard 
to  the  quantity  of  pyrites  in  those  schists  ? — ^No,  I 
have  not. 

1859.  You  do  not  know  whether  it  would  be  present 
in  any  sensible  amount  ? — ^No. 

18G0.  The  schist  to  which  you  refer  contains  coaly 
matter  ? — ^Yes. 

1861.  Have  you  seen  heaps  of  this  schist  on  fire  ?— - 
Yes,  I  have  frequently  seen  them  on  fire ;  it  burns 
from  quite  black  to  white,  which  is  a  proof  that  it  is 
coaly  matter,  I  think,  and  not  bisulphate  of  iron. 

1862.  As  to  gas  coal,  in  your  term  "  gas  coal  *' 
would  you  include  good  cannel  coal  ? — Yes. 

1863.  Do  you  think  that  that  is  likely  to  ignite  spon- 
taneously ? — ^I  think  finely-divided  portions  of  cannel 
coal  would  be  very  likely  to  ignite  spontaneously. 

1864.  Is  that  simply  a  chemical  opinion  you  have 
formed,  or  is  it  the  result  of  personal  experience  ? — 
Entirely  a  chemical  opinion.  We  do  not  use  cannel 
coal  in  the  north  to  any  extent. 

1865.  With  regard  to  your  proposal  to  use  hydro- 
chloric acid  to  generate  carbonic  acid,  how  would  you 
recommend  that  acid  to  be  kept  on  board  ship  safely  ? 
— ^I  know  of  no  other  method  but  the  ordinary  method 
of  keeping  it  in  carboys. 

1866.  If  they  were  to  break  it  would  be  rather 
awkward,  would  it  not  ? — ^Yes,  but  it  is  not  a  very 
con'osive  acid. 

1867.  Still  it  would  be  unpleasant  ?— Yes. 

1868.  With  regard  to  spontaneous  ignition  of  finely- 
divided  coal  have  you  any  personal  experience  upon 
that  subject  ? — ^No,  I  have  not.  How  far  the  tendency 
to  spontaneous  ignition  is  due  to  the  finely-divided 
state  of  the  coal,  or  how  far  it  is  due  to  the  presence 
of  brasses,  I  have  no  means  of  knowing. 

1869.  {Mr.  Ferguson,)  Do  you  consider  that  coab 
shipped  wet  are  more  liable  to  spontaneous  ignition 
than  coals  shipped  dry  ? — Decidedly ;  moisture  is  one 
of  the  main  conditions  tending  to  the  firing  of  coal. 

1870.  If  coal  were  shipped  dry  there  would  be  less 
danger  of  ignition  ? — If  coal  were  shipped  dry  there 
would  be  less  danger  of  ignition.  That  reminds  me 
of  a  suggestion  1  was  going  to  make,  that  perhaps 
it  might  be  possible  in  case  of  coal^  being  shipped  wet 
to  inject  through  the  coal  a  current  of  hot  air  by  the 
tubes  I  have  mentioned.  It  would  not  cost  much  to 
do  that. 

1871.  If  coal  were  shipped  dry  there  would  be  less 
danger,  you  think? — If  shipped  dry  and  kept  diy 
there  would  be  very  httle  danger,  and  ther^ore  I 
would  suggest  that  it  is  very  important  that  the  surface 
of  the  coal  be  ventUated,  and  the  shafts  for  ventilation 
should  be  carried  well  up  he  mast,  so  that  in  shipping 
a  sea  it  should  not  go  into  the  coal. 

1872.  There  is  a  danger  in  ordinary  ventilators  of 
water  getting  down  the  ventilators  ? — ^Yes. 

1873.  You  do  not  approve  of  the  ventilators  being 
carried  through  the  coals  ? — ^Not  through  the  coals, 
but  it  is  imperative  that  the  surface  should  be  ventilated, 
there  should  be  a  wooden  trunk  carried  up  the  mast,  so 


high  that  in  shipping  a  sea  there  would  be  no  danger  Mr,  J,  Glover, 
of  its  going  into  the  cargo.  -.— —. 

1874.  {Mr.  Duncan.)   You  have  stated  that  you    ^9  June  1875. 
think  the  coals  being  shipped  wet  is  a  great  predis- 
posing cause  of  their  taking  fire  spontaneously,  what 

inference  would  you  draw  from  this  fact,  that  it  appears 
from  the  ascertained  statistics  that  the  cargoes  of 
the  greater  part  of  the  large  number  of  ships  that 
sailed  in  1873  and  1874  jwere  shipped  in  the  driest 
months  of  the  year  ? — I  am  not  prepared  to  draw  any 
inference  at  all  from  that  fact.  I  would  first  require 
to  know  all  the  particulars  in  such  cases;  though  the 
cargoes  were  shipped  in  the  driest  months  of  the  year, 
it  does  not  follow  that  they  were  shipped  dry.  I 
would  require  to  know  whether  there  were  thunder- 
storms at  the  time,  and  whether  the  bilge  water  was 
allowed  to  come  in  contact  with  the  lower  part  of  the 
coal,  and  whether  the  ship  in  straining  made  water. 
All  those  facts  would  have  to  be  ascertained  hefore  I 
could  give  an  answer. 

1875.  Are  you  so  confirmed  in  your  opinion  that 
water  is  the  cause  of  spontaneous  combustion  that  you 
would  still  hold  to  that  opinion,  notwithstanding  such 
cases  were  brought  to  your  notice  as  we  have  had 
brought  before  us  in  evidence  to-day,  by  Mr.  Steinson, 
who  told  us  that  three  cargoes  were  slupped  in  perfectly 
dry  weather,  and  that  the  ships  were  well  ventilated, 
notwithstanding  which  the  ships  were  burnt,  whereas 
in  a  fourth  case,  where  the  cargo  was  shipped  very 
wet,  and  where  the  ship  was  not  ventilated,  it  went 
perfectly  safe  ? — As  I  said  before,  if  any  inference 
is  to  be  drawn  from  the  dryness  of  the  coal,  or  as  to 
the  efiect  of  moisture  in  producing  spontaneous  com- 
bustion, you  require  to  know  all  the  facts ;  for  in- 
stance, you  would  require  to  know  not  only  whether 
the  three  cargoes  were  shipped  dry,  but  whether  they 
were  kept  dry. 

1876.  If  you  had  a  pile  of  coab  on  your  own 
premises  you  would  roof  them  over,  I  presume,  in  order 
to  keep  them  dry  ? — Yes ;  the  drier  coals  are  kept  the 
less  they  will  deteriorate,  and  they  will  not  be  so  liable 
to  take  fire,  whereas  if  coals  were  not  covered,  they 
would  take  fire. 

1877.  {Mr,  Vivian.)  Do  you  think  that  the  coal 
that  is  wrought  and  shipped  now  in  the  north  of 
England  contains  more  shale  than  it  used  to  do  ?-*- 
I  cannot  say  whether  it  does  or  not. 

1878.  Not  being  interested  in  shipping  coal,  you 
have  had  no  means  of  observing  ? — No. 

1879.  Do  you  find  that  it  is  more  dirty  than  it  used 
to  be  ? — I  find  the  small  coal  decidedly  dirtier  than  it 
used  to  be. 

1880.  What  per-centage  of  ash  does  your  small  coal 
contain  ? — The  per-centage  of  ash  varies  ;  from  the 
best  quality  of  coal  we  got  8  to  10  per  cent,  and  I  have 
found  in  some  descriptions  as  much  as  22  and  23  per 
cent,  of  ash. 

1881.  Are  you  able  to  state  what  it  used  to  be  in 
former  days  ? — In  former  days,  (unless  we  went  to  a 
particular  coal,  which  I  need  not  specify,)  the  average 
amount  of  ash,  so  far  as  my  recollection  goes,  would  be 
about  10  or  12  per  cent. 

1882.  10  or  12  per  cent,  against  what  ? — ^At  present 
from  the  best  that  we  get  it  is  about  10  per  cent.  In  a 
great  deal  that  we  get  from  the  steam  coal  field  it  is  about 
from  18  to  22,  and  I  have  known  it  23,  but  that  is  only 
in  some  steam  coals.  I  observed  that  large  per-centage 
in  a  description  of  coal  from  some  collieries  which  I  had 
not  previously  gone  to,  so  that  it  does  not  follow  that 
the  per-centage  would  be  larger  in  that  kind  of  coal, 
because  I  had  not  an  opportunity  previously  of  trying 
that  kind  of  coal.  These  per-centages  are  the  result  of 
experiment ;  we  try  every  cargo  of  coal  that  comes 
into  the  works  for  ash. 

1883.  So  that  the  small  of  the  steam  coal  in  your 
district  contains  a  large  amount  of  ash  as  now 
delivered? — ^It  contains  a  large  amount  of  ash  as 
now  delivered ;  what  might  have  been  the  amount 
previously  I  have  no  means  of  stating  authoritatively. 

^  1884.  If  as  we  have  heard,  shale  is  spontaneously 
ignitable,  that  may  to  some  extent  account  for  the 
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Mr,  J.  Glower,  increase  in  the  number  of  cases  of  spontaneous  igni- 

tion  which  have  occurred  during  the  past  few  years  ? 

29  June  1875.    — ^If  a  certain  amount  of  shale  is  present  in  the  coal^ 
■  and  if  it  is  spontaneously  ignitable,  as  I  believe  it 

is,  the  amount  of  shale  would  render  the  cargo  more 
liable  to  spontaneous  ignition,  but  I  may  mention  that 
most  of  the  shale  comes  into  the  small  coal,  in  fact  I 
should  think  nearly  all  the  shale  comes  into  the  small 
coal. 

1885.  In  your  judgment  would  coal  which  contains 
no  sulphur  ignite  ? — It  would  not  ignite  from  the  cause 
that  leads  to  the  fixation  of  oxygen  by  sulphur  and  iron 
combined  with  sulphur  ;  but  taking  Dr.  Percy's  view 
of  the  matter,  if  it  contained  very  hnely-divided  smal 
coal,  it  would  be  as  liable  to  ignition  if  it  contained  no  sul 
phide,  owing  to  the  finely-divided  state  of  the  small  coal 
J 886.  You  said  in  the  early  part  of  your  evidence 
that  in  order  to  ignite  under  those  conditions  a  certain 
quantity  of  coal  must  be  heaped  together  ? — Yes. 

1887.  Can  you  state  what  quantity  that  should  be  ? — 
I  would  be  a  rather  bold  man  to  state  the  quantity,  but 
certainly  it  would  be  a  very  large  heap,  not  less  I 
should  say  than  from  200  to  500  tons. 

1888.  The  depth  would  liave  to  do  with  the  spon- 
taneous ignitability  of  such  coal  ? — ^Yes,  certainly. 

1889.  What  would  you  put  as  the  depth  of  a  heap  in 
which  you  would  say  spontaneous  combustion  would  be 
likely  to  take  place  ? — ^If  you  had  a  depth  of  8  feet  to  12 
feet,  you  would  have  a  condition  in  which  the  coal 
would  spontaneously  ignite.  I  have  certainly  seen 
ordinary  small  spontaneously  ignite  under  a  depth  of 
15  feet  repeatedly. 

1890.  That  was  coal  that  contained  pyrites  ? — Yes, 
and  shales. 

1891.  I  am  speaking  of  coal  ^hich  contains  no 
pyrites  ? — ^I  have  no  experimental  proof  in  that 
direction ;  it  is  all  matter  of  opinion. 

1892.  You  said  that  coal  brasses  would  ignite,  what 
per-centage  of  sulphur  would  those  coal  brasses  con- 
tain ? — They  varv  a  great  deal,  they  contain  from  22  up 
to  30  per  cent,  of  sulphur. 

1893.  And  the  ordinary  Spanish  pyrites  contains 
what  ? — From  40  to  50  per  cent. 

1894.  So  that  the  difference  between  the  two  is  pro- 
bably made  up  of  carbonaceous  matter  ? — It  is  made  of 
chiefly  carbonaceous  matter  ;  almost  entirely  ;  you  may 
say  entirely  carbonaceous  matter. 

1895.  Have  you  ever  received  cargoes  of  small 
pyrites  ? — Frequently. 

1896.  Have  you  ever  known  them  to  heat  ? — ^Never 
we  have  kept  small  pyrites  in  the  works  for  11  years. 

1897.  Do  you  know  of  any  sulphur  existing  in  coal 
which  is  not  in  combination  with  iron  ? — I  do  not  know 
of  any,  certainly. 

1898.  If  sulphur  ware  found  by  analysis  in  coal,  you 
would  naturally  conclude  that  it  existed  in  a  state  of 
pyrites  ? — Yes. 

1899.  Can  you  imagine  any  other  combination  in  coal 
in  which  sulphur  might  exist  ? — I  do  not  know  of  any, 
unless  it  is  sulphate  of  lime. 

1900.  Sulphate  of  lime  would  be  wholly  undecom- 
posable  ? — It  is  quite  inert.  , 

1901.  What  would  be  the  cost  of  the  apparatus  you 
have  suggested  to  the  Commission  ? — ^I  have  not  gone 
into  the  question  of  the  cost,  but  the  whole  apparatus 
would  not  cost  20/.,  perhaps  25/.  would  fit  up  the  whole 
apparatus  on  board  a  large  ship. 

1902.  Where  would  you  place  the  apparatus  ? — 
In  the  most  convenient  part  of  the  ship ;  of  course  in  a 
coal-laden  ship  the  apparatus  should  be  placed  on  deck. 

1903.  How  would  you  apply  it? — The  modtu 
operandi  would  be  simply  when  the  thermometeric 
indication  showed  an  increasing  temperature,  increas- 
ing up  to  a  point  which  ought  to  be  specified  to  the 
captain  in  charge  of  the  ship. 

1904.  Interrupting  you  for  a  moment,  what  would 
that  point  be? — If  I  had  charge  of  a  ship,  and 
observed  the  heating  going  on  from  the  ordinary 
temperature  till  it  had  risen  to  about  200^  I  should 
then  give  a  dose  of  carbonic  acid,  observing  still 
the   thermometeric   conditions,   that  dose   would  be 


given  by  pouring  in  the  hydrochloric  acid  gently 
down  the  orifice,  so  that  there  should  not  be  too 
much  effervescence;  the  carbonic  acid  would  find 
its  way  to  the  bottom  of  the  ship,  and  you  could  fill 
the  ship  full  with  it,  in  the  same  way  as  you  could 
with  water. 

1905.  Would  you  connect  the  pipe  leading  from  the 
apparatus  with  the  hose? — I  would  have  iron  gas 
pipes  laid  down  into  as  many  compartments  as  the  ship 
may  be  divided  into,  and  connect  them  with  a  pipe 
Issuing  from  this  apparatus,  probably  by  a  coupling  or 
connection  of  Indian  rubber  pipe ;  Indian  rubber  pipe 
would  probably  be  the  best,  because  it  would  give 
with  the  motion  of  the  ship.  On  pouring  in  the 
hydrochloric  acid,  the  gas  would  be  evolved,  and  it 
being  a  very  dense  gas,  it  would  find  its  way  to  the 
bottom  of  the  ship,  filling  all  the  interstices ;  of  course, 
no  human  being  must  be  below  at  the  time. 

1906.  You  would  pass  it  down  the  pipe  which 
showed  heat  ? — ^No,  those  pipes  would  simply  act  as 
indicators  ;  but,  certainly,  if  those  pipes  were  per- 
forated at  the  bottom,  you  might  put  it  down  the  pipes 
themselves. 

1907.  You  would  continue  to  pour  in  the  carbonic 
acid  till  the  whole  of  the  interstices  of  the  coal  were 
filled  up  with  carbonic  acid  ? — Till  the  whole  of  the 
interstices  were  filled.  As  I  mentioned,  a  thousand 
ton  ship  would  require  about  36  cwt.  of  carbonate  of 
lime  or  ordinary  chalk,  and  about  80  cwt.  of  acid  of 
the  common  strength  of  the  chemical  works.  You 
would  get  it  at  2/.  a  ton,  then  there  would  be  the 
cost  of  the  carboys,  which  would  be  more  than  the 
acid,  where  the  contents  of  the  carboy  might  cost  2*., 
the  carboy  itself  would  cost  3*.  or  4*. 

1908.  You  believe  that  carbonic  acid  existing  in  the 
condition  of  dry  gas,  would  be  sufficient  to  arrest  the 
decomposition  of  the  pyrites? — I  think  it  would 
entirely.  I  think  it  would  prevent  the  decomposition 
of  the  pyrites,  and  therefore  the  evolution  of  heat.  I 
do  not  think  pyrites  would  decompose  even  with  mois- 
ture in  the  presence  of  carbonic  acid. 

1909.  You  consider  the  presence  of  carbonic  acid 
would  arrest  the  decomposition  of  the  pyrites  ? — Both 
arrest  decomposition  and  put  out  any  fire  present,  pro- 
vided the  fire  had  not  got  into  a  state  of  violent 
incandescence. 

1910.  Fire  would  hardly  exist  at  the  temperature  you 
have  given,  200°  ? — The  heating  might  inadvertently 
rise  to  400°  or  500°. 

1911.  If  you  poured  it  on  when  there  was  a  tem- 
perature of  200°,  it  would  be  when  the  decomposition 
of  the  pyrites  was  going  on  ? — Yes. 

1912.  Would  the  presence  of  carbonic  acid  arrest 
that  decomposition  ? — I  think  it  would.  Experiments 
would  have  to  be  made  ;  it  is  a  thing  to  ascertain  by 
experiment  with  a  large  quantity  of  coal,  whether  the 
decomposition  might  not  go  on  further,  because  many 
a  ship  has  got  to  its  journey's  end  safely,  which  if  the 
voyage  had  been  continued  a  little  longer,  so  that  the 
process  of  decomposition  had  gone  on  a  little  further, 
might  have  been  burnt. 

1913.  Carbonic  acid  being  a  very  heavy  gas,  would, 
I  presume,  expel  the  air  from  the  interstices  and  take 
its  place  and  remain  there  permanently  ? — ^Yes,  unless 
it  was  highly  heated. 

1914.  Would  there  be  any  danger  to  the  men  in 
discharging  that  ship  ? — ^The  ship  would  have  to  be 
carefully  attended  to  if  the  dosing  with  carbonic  add 
had  been  just  before  the  ship  making  its  port.  The 
presence  of  carbonic  acid  could  be  easily  determined 
by  lowering  down  a  light  which  would  be  put  out  at 
once. 

1915.  It  is  conceivable  that  the  carbonic  acid  might 
remain  occupying  the  whole  of  the  interstices  of  the 
ship  till  she  reached  the  end  of  her  voyage  ? — ^If  the 
ship  was  heated  up  to  250°,  so  that  when  the  carbonic 
acid  got  heated  up  to  that  heat,  it  would  be  apt  to  be 
displaced  by  the  surrounding  air,  it  would  simply 
arrest  it  for  a  time,  but  that  time  might  save  the  ship. 
If  a  portion  of  the  coal  had  really  got  into  a  state  of 
slow  combustion  it  would  arrest  that  combustion ;  but 
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as  to  saying  that  when  once  filled  ^th  gas  it  would 
remain  there  the  whole  voyage,  I  think  it  would  not. 

1916.  You  would  not  recommend  giving  the  ship  a 
dose  of  carbonic  acid  before  she  started  as  part  of  her 
cargo  ? — ^No,  I  would  recommend,  if  possible,  drying 
the  cargo  by  giving  it  a  dose  of  warm  air.  When 
you  give  a  dose  of  carbonic  acid,  you  must  have  no 
living  being  below  deck. 

1917.  {Mr.  Duncan.)  That  is  a  practical  question 
that  has  been  occurring  to  me,  because  in  many  ships 
the  crew  live  forward  below  the  deck,  they  would  have 
to  live  on  deck  during  the  administration  of  this  car- 
bonic acid  ? — They  would  have  to  choose  the  least  of 
the  two  evils  and  live  on  deck. 

1918.  {Mr.  Vivian.)  Or  you  might  have  tight  bulk 
heads  to  keep  the  gas  away  from  that  portion  of  the 
ship  ? — Yes. 

1919.  {Mr.  Abel.)  With  regard  to  your  proposed 
application  of  carbonic  acid,  1  believe,  however  dense  a 
gas  is,  it  has  a  tendency  to  diffuse  itself  into  the  air, 
has  it  not  ? — ^Yes. 

1920.  So,  that  unless  your  hold  were  perfectly  gas- 
tight,  the  carbonic  acid  would  gradually  diffuse  itself 
into  the  air  in  other  portions  of  the  ship  ? — Into  all 
the  other  portions  of  the  ship  ;  but  supposing  your 
bulkheads  were  perfectly  tight  it  could  not  diffuse  itself 
through  an  iron  bulkhead. 

1921.  It  would  be  necessary  to  have  gas-tight  bulk- 
heads in  order  to  imprison  the  carbonic  acid  ? — ^In  one 
particular  place. 

1922.  In  order  to  prevent  its  finding  its  way  to 
other  portions  of  the  ship  ? — Suppose  you  had  a  ship 
divided  into  three  bulkheads,  you  would  have  three 
separate  pipes  proceeding  to  your  carbonic  acid  appa- 
ratus. Suppose  the  middle  compartment  was  heating, 
you  would  connect  the  middle  compartment  with  the 
carbonic  acid  apparatus. 

1923.  With  reference  to  the  sulphur  existing  in  the 
coal,  if  you  found  the  proportion  of  sulphur  in  a  coal  to 
be  considerably  in  excess  of  that  required  to  combine 
with  tlie  iron  which  you  found,  you  would  come  to  the 
conclusion  that  there  must  be  some  sulphur  not  in 
combination  with  iron  ? — Yes. 

1924.  Have  you  not  known  that  to  occur  in  many 
instances  ? — No. 

1925.  Have  you  not  seen  some  analyses  published 
by  .Dr.  Percy  of  coals,  in  which  the  amount  of  the 
sulphur  is  very  much  in  excess  of  that  required  to 
combine  with  the  iron  in  order  to  form  pyrites  ? — I 
have  not  read  that  in  Dr.  Percy's  work. 

1926.  Have  you  ever  heard  of  a  schistose  mineral 
containing  no  iron  at  all,  but  containing  a  considerable 
quantity  of  sulphur  in  its  composition  ? — No. 

The  witness 


1927-  {Chairman.)  You  said  you  would  require  as  Mr.  J.  Glover. 

much  as  80  cwt.  of  muriatic  acid  to  produce  enough  .       

carbonic  acid  to  permeate  the  whole  mass  of  a  thousand    ^^  ^^^^  1875. 
tons,  how  much  does  a  carboy  hold  ? — A  carboy  holds  •    — —— 
about  1  cwt. 

1928.  So  that  you  would  require  to  carry  80  carboys 
on  deck.  You  could  not  put  the  carboys  below  ? — The 
carboys  could  be  carried  easily  on  the  surface  of  the  coal. 

1929.  If  I  am  not  mistaken  acid  is  obliged  to  be 
carried  on  deck  in  an  ordinary  merchant  ship  ? — Yes. 

1930.  You  would  make  a  special  exemption  in  a 
coal  carrying  ship,  and  allow  a  certain  quantity  of 
acid  to  be  stowed  below? — ^Yes;  there  is  no  other 
apparatus  that  would  carry  it,  unless  you  fitted  up  a 
wooden  cistern  to  hold  the  muriatic  acid,  and  then  it 
would  be  difficult  to  keep  it  tight^  perhaps  you  could 
make  it  perfectly  tight  by  gutta  percha. 

1931.  Otherwise  80  cwt.  of  muriatic  acid  on  deck 
would  be  rather  an  awkward  load,  would  not  it  ? — 
Yes. 

1932.  {Dr.  Percy.)  You  would  have  a  wooden  case 
tarred? — Yes,  it  would  last  the  voyage,  probably. 
My  experience  of  gutta  percha  is  so  adverse  that  I  do 
not  recommend  it ;  a  stone  cistern  would  hold  it ;  a 
wooden  case  tarred  would  hold  it  a  long  time,  but  the 
slightest  permeation  of  the  acid  through  the  pores  of 
the  wood  coming  in  contact  with  the  bolts  that  bound 
the  cistern  together,  would  eat  them  away  in  time. 
I  know  that  in  storing  muriatic  acid  we  never  use 
wooden  cisterns,  we  always  use  stone  cisterns. 

1933.  Have  you  ever  nuule  any  experiment  with 
regard  to  the  effect  of  steam  in  extinguishing  fire  ? — 
Never,  but  I  should  think  it  would  not  put  out  a  fire. 

1934.  Supposing  we  had  steam  at  our  command, 
and  we  blew  that  steam  down  on  a  mass  of  coal  in 
ignition,  what  do  you  think  would  be  the  effect  ? — 
Whether  it  would  put  the  fire  out  or  not  I  would  be 
inclined  to  doubt  along  with  Professor  Graham  in  his 
report.  Professor  Graham  seems  to  think  that  it 
would  be  of  little  use ;  the  objection  I  would  have  to  the 
use  of  steam  would  be  the  quantity  you  would  have  to 
blow  in,  and  the  consequent  condensation  of  that 
quantity,  wetting  the  coal  again. 

1935.  You  say  you  have  made  a  determination  of 
the  per-centage  of  ash  in  the  coal,  did  you  ever  mako 
a  determination  of  the  quantity  of  water  contained  in 
the  coal  supplied  to  you  ? — Yes ;  we  find  taking  19 
cargoes  out  of  20  we  got  about  three  per  cent,  of 
moisture  in  the  coal. 

1936.  Quite  sufficient  moisture,  supposing  the  air 
gets  access  to  the  coal  to  ignite  tlie  pyrites  ? — I  think 
so ;  if  that  three  per  cent,  remained  in  the  coal  as 
water,  it  would  have  that  effect. 

withdrew. 


Mb.  Edmund  Squibe  Roberts  examined. 


1937.  (Chairman.)  You  are  inspector  for  the 
Peninsular  and  Oriental  Company  in  respect  of  their 
coal  shipments  at  Cardiff*? — Yes. 

1938.  How  many  years  have  you  been  in  their 
employ  ? — Seven  years. 

1939.  Can  you  give  the  Commission  any  idea  of  the 
number  of  the  ships,  and  the  tonnage  of  the  cargoes 
that  you  have  inspected  ? — We  ship  about  150,000 
tons  during  the  12  months,  and  I  should  think  nearly 
100  vessels  are  employed.  I  did  not  look  at  my 
books,  but  I  think  about  100  vessels  load  during  the 
year. 

1940.  I  may  take  it  roughly  that  you  have  inspected 
1,000,000  tons  of  coal  and  some  700  ships  ?— Yes. 

1941.  Have  you  had  more  or  less  during  the  last 
few  years  ? — More.  I  ought  to  say  perhaps  in  the 
first  year  we  did  not  have  so  much  as  the  quantity  I 
have  mentioned.     It  is  lately  that  we  have  had  more. 

1942.  Have  you  had  any  cases  of  spontaneous  com- 
bustion or  explosion  of  coal  shipped  from  South 
Wales  ? — I  have  had  only  one  case  of  explosion. 

1943.  And  none  of  spontaneous  combustion  ? — 
None  of  spontaneous  combustion. 

1944.  What  do  you  attribute  that  remarkable  im- 
sesu. 


Mr, 


munity  to  ? — That  we  ship  the  best  steam  coal  in  the  £-  S.  Roberu. 

district.  

1946.  And  that  the  best  steam  coal  is  not  subject  to 
spontaneous  combustion  ? — I  think  that  the  best  steam 
coal  is  not  subject  to  spontaneous  combustion. 

1946.  With  regard  to  ventilation,  does  the  Penin* 
sular  and  Oriental  Company  lay  down  any  i-ules  as  to 
ventilation  ? — No  rules  whatever. 

1947.  What  do  you  find  as  a  matter  of  practice  is 
generally  done  as  regards  ventilation  ? — We  find  as  a 
rule,  they  wish  to  construct  large  wooden  ventilators 
throughout  the  ship.  ^ 

1948.  And  they  do  so  ?— Yes. 
You  do  not  charter  the  ships  ? — ^No. 

You  only  contract  with  the  charterers  ? — 


Therefore  you  do  not  interfere  ? — ^Not  in  the 


1949. 

1950, 
Yes. 

1951. 
least. 

1952.  What  is  your  opinion  with  regard  to  the 
question  of  ventilation  ? — That  it  is  better  left  alone 
fdtogether  than  done  in  the  way  it  is  generally  done. 

1953.  That  is  that  air  should  not  be  allowed  to  per- 
meate through  the  coal  ? — Yes. 

1954.  All  that  you  require  in  your  judgment  is  to 

Cc 
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keep  the  gases  from  the  surface  ? — ^I  think  you  require 
ventilation  on  the  top.  I  look  out  for  something  of 
that  sort.  I  have  no  orders  to  do  so ;  but  I  impress 
upon  the  captains  to  have  the  hatches  a  little  free,  and 
to  have  ventilators  at  either  end  of  the  vessel. 

1955.  That  is  in  order  to  carry  off  the  gas  and  keep 
a  current  of  cool  air  on  the  surface  ? — Yes. 

1956.  Beyond  that  you  would  not  go  ? — ^No,  I  think 
it  prejudicial  to  the  safety  of  the  coal  to  do  anything 
else. 

1957.  Why  do  you  think  it  prejudicial  ? — I  think 
by  having  those  ventilators  in  the  bottom  of  the  ship 
and  having  them  up  and  down  the  hatchways,  you 
create  a  draught  and  you  raise  the  enemy  you  are  trying 
to  keep  out. 

1958.  If  the  coal  gets  heated  and  a  draught  passes 
through  it,  it  is  more  likely  to  increase  the  combus- 
tion ? — I  think  so. 

1959.  At  any  rate  from  what  experience  you  have 
had,  you  think  the  risk  is  less  in  keeping  air  from  the 
interior  of  the  coal  altogether  ? — Yes,  I  do  ;  all  the 
ships  I  have  heard  of,  where  they  have  had,  what  they 
call  spontaneous  combustion,  which  I  do  not  believe  in, 
have  been  ventilated. 

1960.  You  say  that  you  do  not  believe  in  sponta- 
neous combustion.  You  have  no  doubt  heard  of  ships 
with  which  you  have  had  nothing  to  do,  in  which  fires 
have  taken  place  ? — Yes,  which  have  been  said  to  have 
been  caused  from  spontaneous  combustion ;  but  I  think, 
it  has  been  from  carelessness.  It  has  no  doubt  been 
from  explosive  gases. 

1961.  Are  you  speaking  of  South  Wales  coal  ? — 
Yes. 

1962.  You  are  aware  that  with  regard  to  the  north 
country  coal,  there  is  no  question  that  the  coal  does 
take  &re  ? — I  understand  so ;  I  do  not  know  much 
about  north  country  coal. 

1963.  Speaking  of  South  Wales  coal,  you  know  of 
no  case  well  substantiated,  of  actual  spontaneous  com- 
bustion ? — I  do  not. 

1964.  Though  you  do  know  of  cases  of  explosion  ? 
—Yes. 

1965.  Where  gas  has  collected  which  has  been  ac- 
cidentally lighted  ? — Yes ;  by  people  taking  a  light,  or 
by  some  means  or  other. 

196<>.  Not  gas  which  in  itself  would  be  liable  to 
take  fire  by  contact  with  oxygen  ? — No,  not  at  all. 

1967.  Can  you  tell  us  anything  about  your  method 
of  shipping  coal  ?  does  the  Peninsular  and  Oriental 
Company  insist  upon  shippers  shipping  in  any  particular 
way  ? — ^Yes ;  we  are  very  particular,  we  make  them 
lower  the  coal  into  each  hatchway  till  there  is  a  suffi- 
cient quantity  raised  in  each  hatdiway,  so  that  it  should 
not  break. 

1968.  So  that  there  should  never  be  a  heavy  fall? 
—No  great  fall. 

1969.  Will  you  explain  the  method  ? — We  have  a 
box  which  we  put  at  the  end  of  the  shoot,  which  box, 
after  it  is  filled,  is  lowered  down  to  the  bottom  of  the 
ship  till  we  get  a  good  pile  of  coal,  then  the  remainder 
of  the  coal  is  allowed  to  run  on  to  this  pile  of  coal 
which  has  been  formed  by  the  box. 

1970.  You  say  the  box  is  put  at  the  end  of  the 
shoot  ? — ^Yes ;  the  coal  goes  down  the  shoot ;  there  is 
an  iron  tub  or  box  which  comes  to  the  mouth  of  the 
shoot  and  is  filled  ;  when  that  box  is  filled  they  stop  the 
run  of  coal  in  the  shoot  and  then  they  lower  the  box 
down. 

1971.  And  then  they  raise  the  same  box  up  again  ? 
— They  raise  the  box  up ;  it  is  a  system  that  requires  a 
great  deal  of  attention. 

1972.  It  also  takes  a  great  deal  of  time  ?t— Yes. 

1973.  How  many  tons  can  be  put  into  the  ship  in  an 
hour  upon  that  j)lan  ? — ^I  am  not  prepared  to  answer  that. 

1974.  Can  you  tell  how  long  it  takes  to  fill  up  the 
hatchway  ? — ^That  would  be  according  to  the  depth  of 
the  hatchway.  I  should  say  10  waggons  could  be  care- 
fidly  shipped  in  an  hour  j  but  it  would  be  expensive, 
and  would  take  a  long  time  comparatively,  because 
the  same  quantity  of  coal  could  be  tipped  in  15 
minutes. 


1975.  Your  preference  for  this  method  is  on  account 
of  the  avoidance  of  breakage  ? — ^Yes. 

1976.  You  have  not  in  view  the  consequent  risk  of 
combustion  ? — ^No ;  only  I  consider  that  it  is  the  small 
coal  that  is  likely  to  generate  gas. 

1977.  All  that  you  look  to  is  to  see  that  you  get 
the  coal  you  contract  for  ? — ^To  see  that  we  get  large 
lumps  rather  than  small. 

1978.  Your  instructions  from  the  company  do  not 
point  to  the  danger  of  combustion? — ^They  do  not 
allude  to  it  in  any  way. 

1979.  The  danger  has  not  been  thought  of  ?— It  has 
not  been  thought  of  in  South  Wales  at  all. 

1980.  Have  you  had  any  experience  in  respect  of 
the  storage  of  coal  in  large  quantities  ? — I  have. 

1981.  Where  ?— In  Alexandria. 

1982.  Where  you  agent  for  the  company  there  ? 

No ;  I  was  in  charge  of  a  coal  dep6t.  I  was  their 
marine  superintendent,  and  I  looked  after  all  the 
cargoes  shipped,  and  Hooked  after  the  supplying  of  the 
ships  with  coal.  The  agent  was  a  gentleman  on  the 
shore  who  looked  after  the  freights. 

1983.  You  transacted  their  coal  business  ? — ^Yes,for 
12  months. 

1984.  While  you  were  acting  in  that  capacity  had 
you  any  large  amount  of  coal  stored  at  any  time  ? — A 
great  quantity. 

1985.  Did  you  have  any  experience  of  combustion 
in  the  case  of  any  of  that  coal  ? — ^Not  with  our  own 
coal ;  but  during  the  time  I  was  there  1  saw  other  coal 
ignite  belonging  to  other  people,  notably  the  Russian 
Government.  They  had  a  store  close  to  us  which 
ignited. 

1986.  (Dr.  Percy:)  What  coal  was  it  ?— I  am 
unable  to  say. 

1987.  (^Chairman.)  What  was  your  coal  ?— Both 
kinds,  north  country  and  South  Wales. 

1988.  Did  you  mix  them  ? — No  ;  we  keep  them  in 
separate  heaps. 

1989.  Did  you  apply  any  system  of  ventilation  ?— 
Yes,  in  each  stack  of  coal  as  we  landed  it  we  always 
ran  a  tunnel  through  the  coal  fore  and  aft  and 
athwart,  and  we  had  a  sort  of  chimney  built  of  the  coal 
in  the  middle  of  the  stack ;  that  would  be  in  a  heap  of 
1,000  tons,  for  instance. 

1990.  What  was  the  object  of  that  ventilation  ?— 
To  prevent  spontaneous  combustion. 

1991.  Did  you  apply  that  to  both  kinds  of  coal,  both 
bituminous  and  South  Wales?  —  Yes.  The  Arabs 
always  imderstood  they  had  to  build  this  tunnel ;  that 
was  a  part  of  their  contract. 

1992.  Did  you  consider  that  that  ventilation  was  any 
good  ? — ^Yes. 

1993.  Why  should  it  be  of  use  on  shore  and  not  on 
board  ship  ? — It  is  perfect  on  shore.  There  is  air  all 
round,  as  it  were ;  the  mass  of  coal  is  not  confined  in 
any  way.  There  is  a  tunnel  running  in  the  coal  one 
way,  and  across  it  in  the  other,  and  you  have  the  air 
all  round  it,  whereas  in  a  ship  you  have  not  got  the 
same  conditions ;  it  is  confined  on  all  sides. 

1994.  You  do  not  think  ventilation  in  itself  mis- 
chievous, but  it  is  mischievous  because  you  cannot 
make  it  perfect  ? — Exactly. 

1995.  Were  your  stores  covered  at  any  time  ? — Yes, 
they  were  all  covered,  so  that  the  coal  was  not  exposed 
to  wet. 

1996.  You  had  very  little  rain  at  Alexandria.^— 
Except  at  certain  seasons  in  January  and  December 
we  have  a  great  deal  of  rain,  but  all  our  coal  was  under 
cover.  I  should  not  like  to  leave  it  exposed  to  the 
rain. 

1997.  Was  the  reason  you  kept  it  covered  to  pre- 
serve i^  from  deterioration,  or  because  you  thought  if 
you  did  not  keep  it  covered  it  would  be  liable  to  spon- 
taneous combustion? — To  preserve  it  from  deterio- 
ration. 

1998.  You  did  not  think  there  was  any  risk  of  its 
taking  fire  from  its  being  uncovered  ? — ^No  ;  we  con- 
sider^ that  the  coal  being  exposed  to  the  atmosphere, 
and  the  rain  and  the  sun  would  disintegrate  it,  and 
theqeby  deteriorate  it. 
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1999.  You  would  not  ventilate  the  interior  of  the 
coal  on  board  ship  ;  you  would  keep  a  current  of  air  on 
the  surface,  and  you  would  let  the  coal  fall  when  it  was 
being  loaded  as  little  as  you  could  help  ? — Certainly. 

2(XX).  Have  you  any  other  suggestion  to  make  to 
the  Commission  whose  object  is  to  see  what  should  be 
done  with  reference  to  spontaneous  combustion  ? — The 
only  suggestion  I  could  make  is,  that  only  the  best 
coals  should  be  sent  on  long  voyages,  and  not  those 
inferior  coals. 

2001.  When  you  say  "those  inferior  coals,"  the 
Peninsular  and  Oriental  Company  buy  the  best,  I  pre- 
sume ? — They  try  to  do  so. 

2002.  Have  they  occasionally  found  themselves 
buying  inferior  coal  ? — They  find  themselves  with  in- 
ferior coal,  though  not  buying  it. 

2003.  You  mean  the  coal  owner  does  not  give  them 
what  they  expect  to  get  ? — ^It  does  not  always  turn  out  so. 

2004.  Do  they  make  their  contracts  at  first  hand 
with  the  coal  owners  ? — ^Direct  with  the  coal  owners ; 
but  what  I  was  more  particularly  referring  to,  was 
that  there  are  certain  coals  from  South  Wales  that  it 
would  be  dangerous  to  carry  on  loog  voyages. 

2005.  Why  are  those  coals  dangerous  ? — Because 
they  contain  a  great  deal  of  iron  pyrites. 

2006.  In  your  seven  years'  experience  have  you 
known  of  any  casualties  happening  in  ships  carrying: 
that  description  of  coal  ? — I  have  heard  of  them,  but  I 
have  not  taken  any  particular  notice  of  them. 

2007.  You  know  generally  the  kinds  of  coal  that 
are  to  be  avoided  ? — ^Yes. 

2008.  It  is  your  duty  to  keep  your  principals  well  in- 
formed upon  that  point  ? — Yes,  that  is  my  principal  duty 
down  there  to  see  that  they  do  not  get  that  sort  of  coaL 

2009.  The  liability  to  spontaneous  combustion  is  a 
matter  you  specially  du*ect  your  attention  to  ? — Yes, 
indi\'idually.  I  have  no  instructions  to  do  so.  I 
should  warn  my  principals  if  I  knew  that  coal  was 
being  shipped  which  I  thought  would  be  dangerous, 
but  i  have  no  instructions  to  do  so. 

2010.  What  classes  of  coal  do  you  think  ought  not 
to  be  shipped  for  long  voyages  ? — ^All  those  that  have 
much  iron  pyrites  in  them,  and  also  the  coals  in  which 
there  is  a  large  intermixture  of  sulphur.  No.  2 
Bhondda  from  my  district  is  a  very  dangerous  coal. 

2011.  Is  that  an  extensive  seam? — Yes,  it  is  very 
largely  worked  by  nearly  every  colliery  in  the  Rhondda 
Valley. 

2012.  Is  there  any  other  that  you  could  put  in  the 
same  category  ? — Some  of  the  Monmouthshire  coals  I 
think  are  very  dangerous. 

2013.  Could  you  give  any  general  name  that  would 
describe  them  ? — All  the  coal  raised  in  Monmouth- 
shire, which  is  not  called  the  Elled  vein. 

2014.  All  other  Monmouthshire  coal  you  think 
liable  to  combustion  ? — Yes. 

2015.  {Mr.  Vivian.)  Would  you  say  that  all  the 
Monmoutshire  coals  except  the  Elled  vein  are  liable  to 
spontaneous  combustion? — They  are  more  liable  to 
spontaneous  combustion  than  the  Elled  vein.  I  should 
say  that  all  coal  from  the  ironworks  collieries  of  Mon* 
mouthshire  and  Glanmorganshire  is  very  liable  to  com- 
bustion. We  have  a  great  deal  of  iron  pyrites  in  the 
coal  raised  from  those  collieries,  and  I  consider  that  a 
very  dangerous  coal. 

2016.  Are  you  acquainted  with  the  Dowlais  coal  ? — 
Yes,  I  have  shipped  a  good  deal  of  it. 

2017.  That  is  a  first-class  steam  coal,  is  it  not  ? — It 
is  a  very  good  steam  coal. 

2018.  That  is  an  ironworks  coal,  is  it  not  ? — Yes. 

2019.  Would  not  you  except  that  ? — ^No.  I  should 
say  that  was  very  liable  to  combustion. 

2020.  Dowlais  coal  is  considered  at  least  as  good  as 
any  steam  coal  shipped  in  South  Wales,  is  it  not  ? — It 
is  a  beautiful  coal. 

2021.  It  is  the  highest  class  steam  coal,  is  it  not  ? — 
It  is  as  good  as  the  others. 

2022.  Do  you  consider  that  liable  to  spontaneous 
combustion  ? — ^They  cannot  keep  the  iron  pyrites  out  of 
it.    I  have  to  see  that  they  do  not  give  us  too  much  of  it, 

2023.  Is  not  it  worked  from  precisely  the  same  beds 


as  the  regular  steam  coals  of  South  Wales  ? — ^Yes,  but  jf>.^ 

it   has   this  pyrites  in   it  which   is  very   difficult  to   £,  S,  Roberts, 

entirely  eradicate,  and  there  being  a  great  deal  of  that  

amongst  the  coal,  it  makes  it  a  dangerous  coal ;  there    ^  ^^"^^  *®7^- 
is  more  pyrites  in  the  Dowlais  coal  than  any  coal  I 
have  to  ship. 

2024.  Have  you  ever  known  any  instance  of  Dow- 
lais steam  coal  igniting  spontaneausly  ? — Never  one. 

2025.  The  Cyfarthfe,  Messrs.  Crawshaw's,  is  a  first 
class  steam  coal,  is  it  not  ? — ^Yes. 

2026.  Have  you  ever  known  a  case  of  that  firing  ? — 
I  think  I  have.  I  have  heard  of  several  cases,  I  think* 
I  have  not  a  very  good  opinion  of  that  coal. 

2027.  Fothergills,  Aberdare,  is  a  coal  which  is  very 
largely  shipped^  is  it  not  ? — ^Yes,  that  is  a  very  dan- 
gerous coal.       * 

2028.  Have  you  ever  heard  of  an  instance  of  that 
catching  fire  ? — No,  it  is  full  of  iron  pyrites. 

2029.  You  have  never  known  an  instance  of  its 
catching  fire  ? — ^No,  I  have  never  heard  of  one.  We 
have  never  shipped  much  of  it 

2030.  That  coal  is  as  largely  shipped  as  any  coal  in 
South  Wales,  is  it  not  ? — Yes,  the  only  cargo  of  that 
that  I  had  to  do  with  I  had  to  reject  in  consequence  of 
its  being  very  dirty  and  unfit  for  steam  purposes.  It 
is  full  of  iron  pyrites. 

2031.  Still  you  have  never  known  any  case  of  its 
catching  fire  ? — No,  but  I  do  not  look  after  cases  of 
casualties  that  occur  in  any  other  coal  but  my  own  coal. 

2031a.  It  is  a  matter  of  great  importance  to  you  to 
keep  yourself  well  informed  as  to  what  coals  do  catch 
fire,  is  it  not  ? — ^No,  I  cannot  say  that  it  is.  It  is  not 
a  matter  my  employers  want  to  be  posted  up  in  at  all. 
Till  I  had  the  honour  of  receiving  a  communication 
from  you  the  matter  has  hardly  been  under  my 
consideration  at  all. 

2032.  What  coals  have  you  chiefly  shipped  ? — ^The 
best  Aberdare  and  Merthyr  coals,  Davis's  Merthyr 
and  Femdale,  and  we  used  to  ship  the  best  of-  the 
Powell  Dufiryn  and  InsoU's  Merthjrr. 

2033.  Nixon's  ? — ^No,  I  have  shipped  some  of 
Nixon's,  but  not  for  my  employers. 

2034.  Have  you  had  no  experience  of  spontaneous 
combustion  in  shipping  any  of  the  othei*  coids  you  have 
mentioned  ? — I  have  had  Fothergill's  Aberdare  under 
my  notice  and  several  of  the  Dowlais  coals,  which  I 
consider  very  valuable  coal,  but  very  dangerous  coal, 
so  far  as  spontaneous  combustion  goes,  if  there  is  such 
a  thing  as  spontaneous  combustion.  I  should  think  it 
would  generate  gas  very  quickly. 

2035.  That  would  be  inflammable  gas,  would  it  not  ? 
—Yes. 

2036.  That  is  to  say,  it  would  be  liable  to  gas 
explosion,  but  not  spontaneous  combustion  ? — Just  so. 
My  private  opinion  is  that  most  of  the  cases  that  are 
reported  as  cases  of  spontaneous  combustion  are  merely 
from  ignition. 

2037.  Are  you  aware  that  most  of  those  cases  occur 
a,fter  a  lengthened  voyage  ? — No,  I  have  not  heard  that. 

2038.  The  evidence  received  by  the  Commission  is 
that  the  cases  of  fire  occur  pretty  generally  towards 
the  end  of  the  voyage  after  the  ships  have  been  at  sea 
a  long  time  ? — ^I  have  not  heard  that. 

2039.  By  that  time  the  volatile  gases  would  have 
passed  off  to  a  great  extent,  would  they  not  ? — ^No,  I 
think  not.  Probably  they  have  kept  the  hatchways 
bunged  up,  and  there  has  not  been  any  proper 
ventilation,  and  then  some  fellow  has  gone  down  with 
a  light  and  made  the  coal  ignite,  but,  of  course,  they 
would  not  acknowledge  that ;  they  would  rather  have 
it  spontaneous  combustion. 

2040.  Have  you  shipped  patent  fuel? — ^I  have 
shipped  some  fuel  at  Swansea,  several  cargoes  of  it. 

2041.  Have  you  ever  heard  of  patent  fuel  catching 
fire  ? — ^I  have  not. 

2042.  {Mr.  Fenwick,)  Is  the  coal  which  is  shipped 
at  Cardiff  for  the  Peninsular  and  Oriental  chiefly  for 
short  voyages  for  the  Mediterranean  ? — A  great  deal  of 
it  is  shipped  for  India,  quite  half  of  it  goes  to  India. 

2043.  Is  that  shipped  in  sailing  vessels  or  steam 
veeselB  ? — ^Principally  in  sailing  vessels,    W^  ship  to 

Cc  2. 
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Bombay  in  steamers.     Fonnerly  we  used  to  ship  by 
sailing  vessels. 

20&.  In  what  kind  of  ship  is  the  coal  for  the 
Mediterranean  carried  ? — Mostly  in  steamers. 

2045.  Yon  do  not  advocate  ventilation? — ^No,  not 
internal  ventilation,  but  surface  ventilation. 

2046.  {Mr.  Icefy.)  Will  you  inform  the  Commission 
what  your  instructions  are  with  regard  to  the  shipment 
of  coal  for  the  Peninsular  and  Oriental  Company  ? — 
To  see  that  we  get  coal  instead  of  stones ;  that  is  all. 

2047.  Nothing  beyond  ? — ^To  see  that  the  coal  is 
carefully  shipped  ? — The  principal  thing  is  to  see  that 
we  get  good  coal  according  to  contract. 

2048.  Have  you  any  directions  as  to  screening  the 
coal  ? — ^We  do  not  screen  our  coal  now ;  we  formerly 
used  to  screen  it. 

2049.  Is  not  it  even  single  screened? — ^It  is  screened 
at  the  pit's  mouth  ;  that  is  all. 

2050.  You  have  had  no  cases  of  spontaneous  com- 
bustion in  the  coal  you  have  shipped  for  the  Penin- 
sular and  Oriental? — ^None  whatever.  I  have  only 
had  one  case  of  ignition.  In  that  case  the  ship  was 
loaded  with  ocean  coal  at  Penarth.  That  casualty 
occurred  about  two  days  before  she  left  the  dock. 

2051.  If  there  had  been  any  such  cases,  would  they 
have  come  to  your  knowledge  ? — ^Yes«  Of  course 
inquiries  would  have  been  made  as  to  the  condition  of 
the  coal  when  shipped. 

2052.  When  once  the  coal  is  shipped  if  any  accident 
happens  to  the  cargo,  have  the  Peninsular  and 
Oriental  Company  to  suffer  the  loss  ? — ^They  insure 
the  cargo. 

2053.  Do  you  attribute  this  immunity  from  danger 
in  the  case  of  the  Peninsular  and  Oriental  shipments, 
compared  to  those  of  other  people,  to  the  careful  in- 
spection given  by  you  as  the  representative  of  the  Penin- 
sular and  Oriental  Company  ? — ^No,  I  cannot  say  that. 

2054.  You  do  not  think  it  is  owing  to  their  careful 
inspection  that  the  immunity  from  d^ger  has  arisen  ? 
— I  am  rather  diffident  in  answering  your  question,  for 
I  might  be  supposed  to  be  lauding  my  own  carefulness, 
but  we  see  that  the  coal  is  in  good  order  before  it  is 
shipped. 

2055.  There  is  no  screening,  I  understand  you  to 
say  ? — Not  lately.     We  ship  it  colliery  screened. 

2056.  It  is  screened  at  the  colliery,  but  not  on  ship- 
ment ? — ^No,  except  on  certain  occasions.  If  I  see  the 
coal  has  got  too  much  small  in  it,  they  screen  it  again 
upon  my  suggestion,  but  we  do  not  pay  for  it  screened ; 
we  pay  for  it  colliery  screened. 

2057.  {Mr.  Abel.)  You  referred  to  one  case  of 
explosion  on  board  a  coal-laden  ship  ;  could  you  give 
us  any  details  with  regard  to  that  ? — ♦ 

2058.  That  is  the  only  instance  of  explosion  which 
has  come  under  your  personal  knowledge  ? — Yes. 

2059.  Yet  you  consider  explosion  is  the  main  danger 
to  be  guarded  against  in  the  shipping  of  coal  ? — ^Yes. 


2060.  You  do  not  believe  there  is  any  great  liabiHty 
to  spontaneous  heating  of  coal  ? — Not  in  the  coal  I  am 
speaking  of. 

2061.  {Dr.  Percy.)  I  think  you  said  that  you  reject 
coal  containing  iron  pyrites  in  any  sensible  amount  ? — 
Yes,  I  frequently  do. 

2062.  Simply  because  the  coal  containing  it  would 
be  of  inferior  value,  not  as  I  understand  you,  because 
you  feared  that  spontaneous  combustion  might  aride 
from  it  ? — ^No,  merely  because  I  considered  it  inferior 
coal,  having  regard  to  the  inferior  qualitiea  required  of 
it  as  steam  coal ;  not  with  regard  to  liability  to  spon- 
taneous combustion. 

2063.  Is  not  it  conceivable  in  the  case  of  coal 
inspection  that  there  may  be  such  a  thing  as  a  very 
strong  temptation  offered  to  the  inspector  to  pass  coal 
of  inferior  value  ? — Quite  conceivable. 

2064.  Where  a  man  was  not  proof  against  tempta- 
tion ? — Quite  possible,  probable,  and  very  likely  exists. 

2065.  {Mr.  Duncan.)  Quite  irrespective  of  inspec- 
tion at  aU,  there  is  a  large  quantity  of  coal  shipped 
that  is  in  your  judgment  unfit  to  be  sent  on  long 
voyages  ? — ^A  great  deal. 

2066.  People  buy  a  cargo  of  coal  and  take  the  chance 
of  it  ? — They  take  the  chance  of  losing  the  ship  and 
everything  else. 

2067.  {Chairman.)  It  is  your  view  that  a  coal  may 
be  an  admirable  steam  coal  and  very  good  for  shipmient 
for  a  short  distance  that  ought  not  to  be  shipped  for 
voyages  of  three  and  four  months  ? — Exactly  so ;  and 
no  people  having  any  knowledge  of  that  coal  would 
sent  it  on  a  long  voyage. 

2068.  Do  you  know  anything  about  the  rate  of 
insurance  upon  coal  now  ? — No. 

2069.  You  said  that  the  Peninsular  and  Oriental 
insured  their  coal.  Do  you  mean  they  insure  it  in 
their  assurance  fund  ? — They  insure  it  at  Lloyd's  or  in 
other  offices.  I  think  it  is  rather  a  considerable  iteia 
with  them. 

2070.  Their  insurance  fund  only  covers  their  own 
ships  ? — ^Yes,  their  cargoes  are  insured  io  outside 
offices. 

2071.  {Mr.  Duncan.)  Do  you  think,  owin«c  to  the 
pressure  there  was  during  the  last  two  years  1873  and 
1874  to  get  coals,  people  were  tempted  to  send  away 
a  class  of  coal  that  would  not  have  been  sent  away  ^ 
other  times  ? — ^I  think  so,  certainly.  They  would  ship 
anything  black. 

2072.  {Mr.  Vivian.)  You  have  stated  generally  that 
you  consider  ironworks'  coal  to  be  liable  to  spontaneous 
combustion  and  dangerous.  Could  you  when  you 
return  home  refer  to  the  shipments  of  ironworks*  coal 
and  furnish  the  Commission  with  any  data  upon  which 
your  opinion  is  based  ? — No,  I  could  not.  It  is  only 
my  personal  conviction. 

2073.  It  is  an  opinion  based  upon  no  facts  whatever? 
—It  is  only  my  opinion. 


The  witness  withdrew. 
Adjourned  to  Tuesday  next  at  12  o'clock. 

Tuesday,  6th  July  1875. 

PRESENT  : 

The  Right  Hon.  HUGH  C.  E.  CHILDERS,  M.P.,  in  the  Chair. 


Sir  George  Elliot,  Bart.,  M.P. 
Henry  Hussey  Vivian,  Esq.,  M.P. 
Frederick  Augustus  Abel,  Esq.,  F.R.S. 
Richard  Cory,  Esq. 
George  Duncan,  Esq. 


John  Fenwick,  Esq. 
Charles  Icely,  Esq. 
John  Percy,  Esq.,  M.D.,  F.R.S. 
William  Young,  Esq. 

J.  M.  Carbqchael,  Esq.,  Secretary. 
Mr.  Edward  Benjamin  Scott  examined. 

2074.  {Chairman.)  You  are  "a  partner  in  the  firm  2076.  Your  firm  has  heen  established  some  years?— 
of  Messrs.  Giliespy  and  Scott  ? — I  am.  Since  1857. 

2075.  You  have  had  great  experience  in  the  ship-         2077.  You  have  shipped  largely  for  Her  Majesty's 
6  July  1875.     ment  of   coal  ? — ^Yes,  for  a  considerable  number  of     service  ? — Yes,  and  our  predecessor  also,  Mr.  Thomas 

-  years.  Giliespy. 

*  Mr.  Roberts  thought  he  would  be  able  to  furnish  these  details  on  his  return  to  Cardiff,  but  he  subsequently  wrote  : — ^  I  regret 
'*  being  unable  to  give  anj  particulars  of  the  reported  case  of  explosion  in  a  coal-laden  vessel  as  referred  to  in  my  evidence  before 
**  the  Royal  Commission  on  Spontaneous  Combustion  in  Coal  (in  No.  2057),  as  I  find  that;;  upon  the  investigation  held  on  this 
**  case,  it  was  considered  doubtful  whether  it  was  an  explosion  of  gu  or  ignited  by  a  fire  (that  the  coal  itself  was  ignited  by  a  fii« 
«  arising  firom  the  vessel's  stores  having  first  ignited  ")• 
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2078.  From  what  ports  have  you  usually  shipped  ? — 
From  all  the  coal-shipping  ports,  that  is  to  say  all  the 
ports  from  which  steam  coal  is  shipped. 

2079.  Both  in  the  North  of  England  and  in  South 
Wales  ?— Yes. 

2080.  And  from  Birkenhead  ? — ^Yes,  but  principally 
from  South  Wales. 

2081.  You  have  paid  some  attention  to  the  question 
which  is  referred  to  this  Commission  for  consideration, 
viz.  the  spontaneous  combustion  of  coal  on  board 
ships  ? — Yes. 

2082.  Will  you  tell  the  Commission  from  your 
experience  what  descriptions  of  coal  appear  to  you  to 
be  most  liable  to  spontaneous  ignition  on  board  ships  ? — 
I  think  it  is  more  especially  the  smelting  coals  that  are 
shipped  for  the 'west  coast  of  South  -Aiaerica  that  are 
liable  to  take  fire ;  it  is  in  those  coals  that  we  have 
noticed  the  greater  number  of  burnings. 

2083.  Have  you  any  details  or  pai-ticulars  of  any 
cases  of  such  coal  taking  fire  spontaneously  ? — Not  of 
smelting  coal ;  we  have  never  shipped  smelting  coal 
ourselves ;  our  experience  has  been  almost  exclusively 
in  steam  coal. 

2084.  Have  you  known  any  instances  of  steam  coal 
having  taken  fire  ? — Yes. 

208<5.  Will  you  give  the  Commission  the  particulars 
of  any  such  cases  ? — The  first  case  of  which  we  have 
record  is  that  of  the  *'  Mary  Shepherd,"  in  the  year 
1852.  She  loaded  a  cargo  of  Swansea  coal.  The  coal 
was  brouglit  up  to  London  at  the  time  when  the  rail- 
way traffic  in  coal  from  South  Wales  to  London  was 
just  beginning  lo  be  developed,  and  was  shipped  in  the 
West  India  Dock.  She  went  on  a  voyage  to  Shanghai ; 
we  traced  her  to  the  Straits  of  Sundia,  and  after  that 
she  was  burnt  somewhere  in  the  China  Sea. 

2086.  Have  you  any  details  of  that  casualty  ? — The 
vessel  was  originally  classed  Al.  at  Lloyd's  for  10 
years  ;  and  in  1852,  when  the  shipment  was  made, 
she  was  four  years  old.  She  was  a  sailing  vessel, 
built  of  wood,  and  believed  to  be  tight.  Her  builders' 
tonnage  was  550,  and  her  registered  tonnage  629. 
The  coal  was  Itesolven  coal,  from  the  Resolven  colliery, 
and  it  was  hand  picked.  The  ships'  hold  was  venti- 
lated by  a  wooden  trunk  alongside  the  keelson,  and 
two  or  three  shafts  thence  to  the  hatchways.  It  is 
believed  that  thi^  fire  originated  in  the  fore-huld.  The 
coal  had  been  on  board  at  the  time  of  the  burning 
from  four  to  five  months.  It  was  brought  by  the  Great 
Western  Railway  from  Swansea,  to  Bull's  Bridge,  near 
Brentford,  and  was  conveyed  thence  by  lighters  to  the 
West  India  Dock.  It  was  a  considerable  time  on  the 
road ;  longer  than  would  be  the  case  at  the  present 
time.  The  coal  was  put  on  board  from  lighters  brought 
alongside,  and  was  lowered  into  the  hold  by  baskets. 
The  weather  was  wet  during  the  loading.  No  record 
was  kept  of  the  weather  during  the  voyage.  The 
cargo  was  in  the  course  of  its  transit  from  Swansea 
exposed  to  the  weather  to  a  considerable  extent,  and 
it  was  exceedingly  wet  at  that  time.  With  regard 
to  indications  of  the  cargo  being  heated  before  the  fire 
broke  out,  there  were  hot  decks  for  some  time  before 
the  fire.  With  regard  to  whether  the  hold  was  com- 
pletely filled  up  to  the  hatches,  we  cannot  say  exactly, 
but  most  probably  it  was  not  filled  up  to  the  hatches. 
The  only  suggestion  that  we  ever  heard  made  with 
regard  to  the  cause  of  the  spontaneous  combustion  was 
that  the  coal  was  shipped  wet.  At  that  time  the  sub- 
ject did  not  attract  the  attention  it  has  since  done. 

2087.  Did  you  consider  that  the  ventilation  in  that 
case  had  anything  to  do  with  either  checking,  or  pro- 
moting the  combustion? — At  that  time  we  did  not. 
We  thought  that  to  ventilate  was  the  proper  thing, 
but  it  was  entirely  the  owner's  own  act ;  that  cargo 
was  on  his  own  account ;  we  made  no  suggestion  on  the 
subject,  I  think. 

2088.  Have  you  any  other  case  ? — The  next  case  we 
had  was  in  the  year  1855,  that  of  a  vessel  called  the 
**  Robert  Watson."  She  was  built  in  Newcastle,  in 
1839.  At  the  time  of  her  being  laden,  on  the  22nd 
October,  1855,  she  was  classed  at  Lloyds  ^1.  She 
was  laden  with  554  tons  of  Coed  Talon  steam  coal* 


She  put  into  Queenstown  from  stress  of  weather,  where  Mr. 

a  portion  of  the  cargo  was  landed  while  the  damage     E.  B.  Scott. 

to  the  ship  was  repaired.     On  her  arrival  at  Con-  

stautinople  the  cargo  was  reported  to  be  "  heated,  and     ^  ^^^  ^®^^' 

**  both  bad  and  dangerous,  full  of  iron  and  sulphur."  • 

This  was  shipped  for  the  Admiralty,  and  I  find  that 

some  communication  was  made  to  the  Admiralty  upon 

the  report  which  came  from  Constantinople,  but  I 

cannot  trace  what  the  explanation  given  was.     The 

letter-book  says  simply,  **  I  have  the  honour  to  enclose 

**  letter  from  shipper  on  the  subject,"  without  giving 

the  particulars.     That  cargo  was  condemned  and  was 

sold  there  (at  Constantinople).     If  I  remember  rightly 

the  vessel  was  somewhat  charred  by  the  fire. 

2089.  Do  you  attribute  that  combustion  to  any 
special  cause  ? — Coed  Talon  is  a  coal  which  we  have 
always  had  some  doubt  about. 

2090.  Because  it  contains  much  pyrites  ? — Yes,  that 
IS  the  idea  we  have  had  of  it  always,  but  I  could  not 
positively  oay  that  that  was  the  cause  of  the  state  of 
the  Robert  Watson's  cargo.  • 

2091.  Was  the  ship  ventilated  ? — I  do  not  know. 
Then  again,  during  the  years  from  1857  to  1863,  we 

shipped  372,000  tons  of  coal  altogether,  principally  for  • 
Her  Majesty's  service,  the  Imperial  Marine  of  France, 
and  the  Peninsular  and  Oriental.  The  bulk  of  the 
coal  was  steam  coal,  principally  from  Wales,  but  a 
portion  was  gas  coal.  We  gave  no  instructions  about 
ventilation,  and  wo  had  no  case  of  explosion  or  com- 
bustion reported  during  that  period. 

2092.  Do  you  remember  what  coal  that  was  ? — I 
could  not  give  you  the  names  of  the  coals  ;  they  were 
the  ordinary  CardiflF  steam  coals  on  the  Admiralty  list 
at  that  time.  They  were  all  first-class  coals ;  Nixon's 
Merthyr,  Fothergill's  Aberdare,  Davis's  Merthyr, 
Ocean,  Nantmelyn,  and  others.  During  this  period, 
from  1857  to  1863,  all  the  ships  carrying  the  quantity 
of  coal  I  have  mentioned  were  accounted  for,  except 
the  "  Marlborough,"  the  **  George  Bradford,"  and  the 
"  Middlesex,"  which  were  missing,  and  the  '*  Cassange  " 
which  was  known  to  have  been  burnt.  The  **  Marl- 
borough "  was  a  new  high-classed  British  ship,  which 
was  loaded  on  the  24th  of  April  1875  with  a  cargo  of 
Buddie's  West  Hartley  steam  coal  for  Shanghai.  She 
is  supposed  to  have  been  lost  in  a  typhoon  after  passing 
the  Strai  ts  of  Sunda.  The  two  other  vessels,  the  "George 
Bradford  "  and  the  "  Middlesex,"  were  despatched  to 
Halifex  iti  January  1862,  at  the  time  of  the  "Trent " 
ufiiair.  They  went  away  unusually  early,  and  they 
were  supposed  to  have  foundered  soon  after  leaving 
Cardiff,  because  another  vessel  named  the  "  Force," 
that  went  away  at  the  same  period  foundered  also^  but 
the  crew  were  saved.  The  only  case  of  burning  that 
we  know  of  out  of  all  those  shipments  was  the 
"  Cassange,"  a  vessel  belonging  to  Messrs.  James 
Thomson  and  Co.,  of  Billiter  Square.  Her  cargo  con- 
sisted of  534  tons  of  Parson's  Abbey  Graigola  coal, 
and  it  was  shipped  on  account  of  private  merchants 
for  St.  Helena.  The  bill  of  lading  is  dated  Swansea, 
October  1863.  She  was  369  tons  register,  built  at 
Sunderland  in  1854,  and  classed  at  Lloyd's  A  1  for 
10  years.  She  was  burnt  on  the  way  ;  I  do  not  know 
at  what  particular  part  of  the  voyage.  That  carries 
us  up  to  1863.  Then  in  the  years  between  1864  and 
1874  we  shipped  304,405  tons.  That  makes  a  total 
of  nearly  a  million  and  a  half  of  tons  shipped  over  sea 
in  the  period  I  am  speaking  of ;  that  is  to  say  from 
1854  onwards.  All  the  vessels  carrying  these  304,505 
tons,  and  also  the  coasting  vessels,  were  accounted  for 
and  need  no  remark,  except  the  "  Princess  Alexandra  " 
and  the  **  Pocahontas."  The  "  Princess  Alexandra  " 
was  a  steamer  laden  in  1868  vnth  723  tons  of  un- 
screened Londonderry  gas  coal  for  Limerick ;  an  ex- 
plosion of  gas  took  place  in  that  vessel  off  Dover ; 
the  ship  was  set  on  fire  and  otherwise  damaged,  and 
some  of  the  crew  were  injured  and  killed.  About 
100  tons  of  coal  were  taken  out  of  the  ship,  and  she 
went  on  and  discharged  the  remainder  of  the  cargo  at 
Limerick. 

2093.  {Dr.  Percy,)  What  was  the  name  of  the 
coal  ? — It  was  unscreened  Londonderry  gas  coal  from 
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the  Londonderry  collieries.    Then  the  "  Pocahontas  " 
was  loaded  with  1,680  tons  of  Hastings  Hartley.  That 
coal  was  shipped  for  Bombay  under  contract  for  the 
Council  of  India,  and  was  shipped  under  the  super- 
intendence of  Captain  Steinson  the  inspector  in  the 
Tyne  district.     She  was  an  American  ship  of  1,112 
tons  register,  and  at  the  time  we  took  her  she  was 
classed  in  Veritas  5/6  1-1.    She  sailed  from  the  Tyne 
on  the  13th  of  July  1874,  and  was  abandoned  on  the 
10th  September  in  latitude  20°  South,  and  longitude 
33°  West.    We  had  from  the  master  a  letter  from 
which  I  have  here  an  extract  which  I  will  read.    He 
writes  thus  to  Mr.  David  Brown  who  was  the  broker, 
"  I  arrived  home  all  right  two  weeks  ago.    Four 
'^  Boston  ships  have  been  burnt  this  season  within 
"  two  months  of  each  other,  and  the  accounts  given 
'^  are  about  alike  as  to  the  cause  of  the  fire.    My  ex- 
'^  perience,  so  far  as  regards  ships  taking  fire  is,  the 
"  coal  heats,  and  being  more  or  less  sulphur  in  it  of 
"  course  it  ignites.    In  most  every  case  ships  have 
**  taken  fire  in  the  hatchways  where  the  fine  coal  is. 
*'  If  ships  could  be  loaded  so  as  to  avoid  the  fine 
'^  coals  collecting  in  the  hatchways,  and  some  means 
'^  taken  to  prevent  the  coals  breaking  up,  I  do  not 
"  think  fire  would  occur.    I  would  not  advise  loading 
"  the  ship  too  quick  ;  we  was  loaded  in  three  days. 
"  The  coal  should  be  perfectly  dry  and  not  fresh 
"  mined.    The  only  way  that  I  know  of,  is  to  prevent 
'<  the  fine  coal  accumulating  in  any  place,   and    if 
^'  any  ventilators  is  put  in  the  hatches,  I  would 
'^  advise  to  put  in  as  many  as  possible  ;  say  not  less 
*^  than  four  in  each  hatch,  in  each  corner;  by  that 
'<  way  you    separate    the    fine    coal    and    it    cools 
*^  quicker.    One  ventilator  in  my  opinion  is  of  no 
"  account.    I  would  platform  the  ship  fore  and  aft, 
"  so  to  give  circulation  of  air  under  the  cargo.    Some 
^'  means  must  be  taken  to  prevent  the  coals  from 
^'  heating.    I  could  not  suggest  anything  different, 
'^  except  loading  the  coals  in  large  casks.     Quite  an 
"  excitement  is  created  here  in  the  insurance  com- 
"  panics ;  some  of  the  offices  will  not  take  a  ship  with 
"  export  coal  at  any  rate  ;  some  have  raised  the  rates, 
"  as  it  would  not  pay  to  keep  ships  insured  ctuTying 
"  coal  at  the  present  rat^."    Then  I  have  extracts 
from  the  log  book,  which  give  more  details.    The  first 
entry  from  the  log  book  bears  date  July  26th  (13  days 
after  sailing),  when  squally  weather  was  experienced, 
and  the  ship  laboured  heavily.  Then,  on  August  30th, 
48  days  after  sailing,  there  is  this  entry :  "  An  unusual 
*^  strong  smell  of  gas  was  noticed  in  the  fore  between 
"  decks  at  5.30  a.m.     At  7.30  a.m.  blue  smoke  was 
*'  seen  coming  firom  the  port  side.     The  hands  were 
**  set  to  clear  away  and  put  coal  in  'tween  decks.    At 
'^  the  depth  of  six  feet  the  heat  and  smoke  prevented 
**  further  work.     Water  was  throivn  down,  and  about 
<M5  tons  of  the  burning  coal  jettisoned.    When  about 
'*  two  feet  from  the  keelson,  the  smoke  stopped,  and 
**  no  more  burning  coal  was  found."     Then,  on  Sep- 
tember 8th,  nine  days  later,  there  is  reported  ^*  A  strong 
'*  smell  of  burning  coal  and  a  light  grey  smoke.    This 
^'  smell  continued  throughout  the  night  all  over  the 
*^  ship ;  and  then  a  blue  smoke  was  observed  coming 
*'  out  of  the  after  hatch.    On  the  following'  day,  Sep- 
^*  tember  9th,  the  smoke  increased,  and  more  coal  was 
*'  jettisoned  till  the  hands  got  down  to  the  'tween 
*^  decks,  when  the  heat  and  smoke  prevented  further 
"  work.    The  hatches  were  then  closed  and  the  ship 
•'  squared  away  for  Bahia.    On  the  next  morning  the 
*'  smoke  increased,  and  the  water  in  the  main  tank 
"  became  very  warm.    The  fire  therefore  must  have 
^  been  in  the  lower  hold  somewhere  aft  of  mainmast. 
**  On  the  following  day,  September  i  1th,  as  the  smoke 
**  was  coming  out  of  the  hatchway  in  dense  volumes, 
**  and  the  coals  were  heard  '  cracking  as  if  the  fiames 
**  *  might  break  out  any  minute,'  the  *  Pocahontas '  was 
<<  abandoned.    At  4  p.m.  the  flames  burst  through  the 
"  after  hatch,  and  after  burning  fiercely  until  midnight 
*^  the  vessel  sank  on  the  60th  day  after  sailing." 

2094-  (  Chairman.)  That  is  the  last  case  you  have  ? 
•^-Yes.  The  casualties  that  have  happened  among  our 
siiipments,  which  have  amounted  to  a  million  and  a 


half  tons  of  coal  since  1853)  have  been  comparatively 
very  few ;  it  was  not  till  we  came  to  the  year  1874  that 
we  had  any  case  of  a  serious  character,  namely,  the 
'<  Pocahontas/'  and  that  ship  was  loaded  with  a  coal 
in  which  we  should  never  have  expected  such  a  thing 
to  take  place.  I  never  heard  of  such  a  thing  before 
as  ^'  Hastings  Hartley  "  taking  fire. 

2095.  In  one  passage  of  the  letter  which  yon  read 
from  the  captain  of  the  "  Pocahontas  "  he  speaks  of 
the  insurance  offices  at  Boston  being  alarmed  at  the 
large  number  of  casualties  in  coal-laden  ships ;  is  it 
your  experience  that  of  late  years  the  percentage  of 
cases  of  spontaneous  combustion  in  coal-laden  ships 
has  increased  ? — Yes. 

2096.  And  the  effect  has  been  to  alarm  the  insurance 
offices  both  here  and  in  America  ? — ^Yes. 

2097.  Have  the  premiums  risen  ? — ^Very  much.  I 
should  describe  them  now  a&  being  quite  '*  fancy  "  rates* 

2098.  To  what  do  you  attribute  that  increase  in  the 
percentage  of  cases  of  spontaneous  combustion  ?— I 
am  quite  at  a  loss  to  explain  the  cause  of  it. 

2099.  A  great  many  causes  have  been  suggested. 
By  some  it  has  been  attributed  to  excess  of  ventHation, 
and  by  others  to  absence  of  ventilation.  Have  you 
formed  any  opinion  on  that  point? — The  opinion  I 
have  formed  is  that  a  ventilated  ship  is  certain  to  be 
destroyed  if  cpmbustion  be  once  set  up. 

2100.  You  are  averse  to  ventilation  ?— Yes. 

2101.  By  ventilation  you  mean  ventilation  through 
the  coal  ? — Yes. 

2102.  You  would  keep  the  surface  of  the  coal  ven- 
tilated, would  you  not  ? — As  often  as  the  weather 
would  permit. 

2103.  So  as  to  carry  off  the  gases  ? — ^Yes,  but  tlrnt 
we  have  given  so  little  heed  to,  that  with  the  exception 
of  telling  the  master  to  keep  his  hatches  off  in  the  first 
instance  for  48  hours,  we  have  never  thought  it  neces- 
sary to  give  any  special  instructions  either  in  the  case 
of  oui-  own  ships  or  in  the  case  of  any  that  we  have 
chartered. 

2104.  As  regards  ventilation  through  the  coal,  you 
have  formed  a  distinct  opinion  that  ventilation  through 
the  coal  is  prejudicial  ? — Yes. 

2105.  Have  you  formed  any  opinion  whether  the 
increased  number  of  these  casualties  is  due  to  a 
different  method  of  conveying  the  coal  to  the  ship 
being  adopted,  or  to  a  more  rapid  shipment  of  it,  or 
any  cause  of  that  kind  ? — The  only  conclusion  to  which 
I  can  come,  (but  that  to  my  mind  is  not  satisfactory,)  is, 
that  in  consequence  of  the  increjufied  cost  of  labour 
there  has  not  been  latterly  the  same  care  exercised 
that  there  was  formerly  in  taking  out  the  pyrites — ^in 
cleaning  the  coal. 

2106.  Do  you  attribute  the  whole  or  the  majority  of 
these  casualties  to  the  presence  of  pyrites  in  the  coal  ? 
— I  could  not  say  that  that  is  a  positive  conclusion  to 
which  I  have  come,  but  it  is  the  only  conclusion  I 
have  been  able  to  come  to. 

2107.  The  captain  of  the  "Pocahontas"  speaks  of 
the  mischief  arising  from  the  accumulation  of  large 
quantities  of  small  coal — ^is  it  your  impression  that 
small  coal  is  specially  liable  to  spontaneous  ignition 
irrespective  of  the  presence  of  pyrites  ? — ^I  think  it  is ; 
from  its  lying  so  much  closer  together — ^that  is  a  con- 
dition which  seems  to  favour  the  production  and  spread 
of  combustion. 

2108.  Have  you  formed  any  view  as  to  the  special 
liability  of  particular  seams  of  coal  to  casualties  of  this 
kind  ^--No ;  our  opinion  is  adverse  to  North  Wales 
coal  and  to  the  smelting  coal  of  South  Wales. 

2109.  But  there  is  no  special  seam  of  South  Wales 
coal  which  appears  to  be  more  dangerous  than  another, 
as  far  as  your  experience  goes  ? — ^No,  we  do  not  know 
ftt)m  what  seams  coals  are  shipped ;  we  simply  take  a 
man's  coals ;  he  mixes  them  .  according  to  his  own 
convenience.  We  only  know  the  pit  that  the  coal 
comes  from,  not  the  seam. 

2110.  Have  you  any  experience  of  any  special 
liability  of  north  country  coal  to  spontaneous  com- 
bustion?— No;  the  only  case  we  have  had  was  the 
case  of  the  "  Pocahontas." 
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2111.  Yoa  have  formed  no  conclusion  as  to  the 
special  liability  of  particular  classes  of  north  country 
coal  to  spontaneous  combustion  ? — No,  our  evidence  is 
rather  negative  than  otherwise  on  the  subject. 

2112.  {Mr.  Young.)  You  said  that  you  disapproved 
of  ventilators  altc^etiier? — ^Yes,  I  think  ventilation 
insures  the  destruction  of  the  ship  when  combustion  is 
once  set  up. 

2113.  You  mean  ventilation  by  wooden  ventilators? 
— ^By  the  wooden  ventilators  which  are  usually  used. 

2114.  Gould  not  a  ship  be  ventilated  with  metal 
ventilators? — Yes,  she  could  be ;  but  I  think  that  the 
ventilation  would  tend  to  produce  the  destruction  of 
the  ship  as  I  have  already  explained. 

2llo.  Have  you  ever  given  any  instructions,  or 
have  you  ever  known  of  any  instructions  being  given 
to  test  the  heat  of  the  coal  by  the  thermometer  during 
the  course  of  the  voyage  ?— No,  I  have  not.  We  have 
never  given  any  instructions  ourselves  with  regard  to 
ventilation  ;  our  ships  have  been  small  ships,  and  we 
have  shipped  our  cargoes  in  the  usual  way  without 
ventilation. 

2116.  It  appears  that  during  the  year  1874  there 
were  more  cases  of  spontaneous  combustion  than  usual. 
Do  you  think  that  arose  in  any  way  from  the  ships 
not  perhaps  paying  so  well,  the  cost  of  them  being 
greater  than  usual,  insurances  being  higher,  and  cap- 
tains not  being  so  careful  to  stick  to  their  vessels  than 
at  other  times  ? — No,  I  have  not  the  slightest  idea 
that  that  would  have  anything  to  do  with  it. 

2117.  Do  you  find  that  more  vessels  are  lost  when 
they  cease  to  pay  than  when  they  are  paying  ? — That 
does  not  come  within  the  range  of  my  experience. 

2118.  In  1874  there  were  more  cases  than  before — 
you  do  not  think  that  the  inference  to  be  drawn  from 
that  is  that  the  vessels  were  not  paying  the  ship- 
owners ? — I  have  not  any  idea  of  any  connection 
between  the  two  things. 

2119.  {Mr,  Cory,)  Do  you  think,  as  far  as  your 
experience  as  a  shipowner  goes,  that  the  captain  of  a 
ship  knows  anything  about  the  insurance  at  all  ? — 
Frequently  he  does  not. 

2120.  Do  you  yourselves  inform  your  capUiins  that 
your  vessels  are  insured  ? — We  say  this — ^it  is  almost 
a  stereotyped  form — "  The  ship  is  insured^  principally 
**  in  clubs,  but  on  all  occasions  you  arc  to  please  to 
**  bear  in  mind  that  yoa  are  to  act  as  if  we  were  not 
"  insured." 

2121.  {Mr,  Abel,)  You  stated  that  you  entertain  a 
decided  opinion  that  ventilation  is  prejudicial  to  the 
safety  of  a  coal  cargo,  can  you  give  a  precise  reason 
for  that  opinion  ? — ^I  said  this,  that  where  combus- 
tion is  set  up  I  think  the  effect  of  ventilation  is  to 
insure  the  destruction  of  the  ship ;  that  is,  it  soon 
becomes  unconquerable. 

2122.  You  draw  a  distinction  between  the  effect  of 
ventilation  as  promoting  combustion  or  heating  when 
once  it  is  established,  and  as  giving  rise  to  the  first 
development  heat  ? — Yes,  I  should  say  it  would  tend 
to  prevent  heating  in  the  first  instance,  but  if  it  is  not 
'successful  in  preventing  the  heating,  then  it  insures 

the  destruction  of  both  ship  and  cargo. 

2123.  You  think  if  it  were  possible  to  have  a  suffi- 
ciently efficient  mode  of  ventilation  it  would  be  de- 
cidedly safe  to  adopt  such  a  system  of  ventilation,  and 
that  it  would  tend  to  prevent  spontaneous  heating  ? — 
If  yon  could  ensure  a  sufficiently  efficient  mode  of 
ventilation,  but  the  question  is  how  to  ensure  it. 

2124.  With  regard  to  the  condition  of  the  coal  as 
loaded,  that  is  to  say  the  size  of  the  coal,  do  you 
believe  that  is  a  matter  closely  connected  with  the 
question  of  ventilation  ? — Where  there  was  a  large 
quantity  of  small  coal  I  think  it  would  be  more  likely 
that  there  would  be  impurities  in  the  coal. 

2125.  It  is  not  because  you  think  that  the  coal 
would  be  less  ventilated  where  it  was  small  than  where 
it  was  large  that  you  consider  it  would  be  more  liable 
to  ignite  spontaneously,  but  because  the  small  coal 
contains  more  impurities  ? — ^I  think  the  two  things 
come  in  ;  there  would,  in  the  first  place,  be  more  im- 
purities in  the  small  coal  than  in  the  large,  and  next, 


from  lying  so  close  together,  the  effect  would  be  more 
rapidly  to  increase  combustion. 

2126.  I  understand  that  an  accumulation  of  small 
coal  is  caused,  in  a  great  measure,  from  the  manner  in 
which  the  coal  is  l<^ed  on  board  ship ;  that  it  col- 
lects at  the  hatches,  where  the  coals  become  more  or 
less  broken  up  ? — ^Yes. 

2127.  Would  there  be  more  impurity  in  that  coal 
because  it  happened  to  be  in  small  particles  than  if  it 
were  in  large  lumps  ? — The  impurities,  in  the  way  of 
pyrites,  would  be  picked  out  of  the  large  lumps  when 
it  could  not  be  seen  in  the  small;  but  the  accumulation 
of  small  coal  in  the  hatchway  would  arise  from  the 
fall  of  the  coal  in  that  particular  spot,  and  there, 
I  apprehend,  there  would  be  a  want  of  ventilation, 
from  the  coal  lying  more  closely  together,  and  it 
would  be  there  that  combustion  would  be  likely  to 
take  place. 

2128.  The  effect  due  to  the  smallness  of  the  coal 
in  the  hatchways  would  be  an  effect  apart  from  that 
due  to  impurity  of  the  coal  ? — Yes 

2129.  In  the  single  case  of  explosion  which  you 
referred  to,  was  there  any  damage  done  ? — The  ship 
was  set  on  fire  by  it. 

2130.  Was  the  coal  set  on  fli^  ? — Yes,  the  coal  was 
somewhat  burnt — nothing  to  speak  of;  it  was  left 
behind  in  order  to  lighten  the  vessel. 

2131.  Was  the  vessel  ventilated  ? — No,  she  was  a 
steamer.  She  was  loaded  in  a  few  hours,  and  there 
was  no  arrangement  for  ventilation. 

2132.  Was  that  vessel  overloaded  ? — ^No.  I  forget 
her  tonnage  now,  but  she  only  carried  720  tons  of 
coal.  That  was  about  her  average  cargo.  She  be- 
longed to  a  company  in  Limerick,  and  she  went  round 
from  Sunderland  to  Limerick.  It  was  off  Dover  that 
the  explosion  took  place. 

2133.  {Dr,  Percy,)  Are  some  smelting  coals 
according  to  your  experience  more  liable  to  sponta- 
neous ignition  than  others  ? — We  are  not  shippers  of 
smelting  coal. 

2134.  You  expressed  an  opinion  that  such  coal  was 
more  liable  to  spontaneous  ignition  than  any  other 
kind  of  coal  ? — ^Yes. 

2135.  You  do  not  know  whether  certain  kinds  of 
that  coal  are  more  liable  to  spontaneous  ignition  than 
other  kinds  ? — No. 

2136.  With  regard  to  the  presence  of  pyrites  in 
such  coal,  have  you  any  experience  upon  that  point  ? 
— No,  we  have  not.^ 

2137.  You  spoke  of  a  cargo  of  Coed  Talon  which 
was  shipped  in  the  "Robert  Watson,"  which  after- 
wards took  fire,  and  which  you  said  was  full  of  pyrites. 
Was  there  any  Admiralty  inspection  of  that  cargo  ? — 
No;  that  was  before  the  Admiralty  inspection  took 
place.  The  Admiralty  inspection  was  not  established 
till  1859,  and  that  casualty  happened  in  1855. 

2138.  Have  you  any  personal  knowledge  yourself 
of  any  case  of  spontaneous  ignition — have  you  watched 
the  conditions  under  which  such  spontaneous  ignition 
has  occurred  ? — ^No,  I  have  never  had  an  opportunity 
of  doing  that. 

2139.  Have  you  any  experience  of  the  effect  of  the 
atmospheric  temperature  in  promoting  spontaneous 
ignition  ? — ^No. 

2140.  Do  you  think  an  elevated  atmospheric  tem- 
perature would  be  likely  to  promote  ignition  ? — As  a 
matter  of  theory,  I  should  say  so. 

2141.  With  regard  to  the  cleaning  of  coal  from 
pyrites,  is  not  it  the  case  that  very  frequently  coal 
contains  pyrites  in  pretty  large  quantities  which  is  not 
in  lumps  which  could  be  picked  out  ? — I  believe  so. 

2142.  Have  you  any  experience  with  regard  to  the 
spontaneous  ignition  of  such  coal  as  that  ? — ^No. 

2143.  {Mr.  Duncan.)  Your  experience  would  lead 
you  to  say  that  the  best  class  of  steam  coal,  when  it  is 
well  cleaned,  is  not  liable  to  spontaneous  ignition  at 
all  ? — ^That  is  the  result  of  my  experience. 

2144.  Upon  the  question  of  ventilation,  I  suppose 
your  opinion  is  not  based  at  all  upon  scientific  con- 
siderations; that  is  to  say,  you  do  not  consider 
whether  the    pyrites  derives  oxygen  from  the  air 
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passing  through  it  or  otherwise  ? — ^No,  it  is  not  based 
upon  that.  We  do  not  go  into  the  scientific  part  of 
the  (luestion. 

J?  1 45.  You  think  if  a  ventilator  were  put  into  the 
coals,  and  the  coals  were  set  on  fire,  it  would  act  as  a 
chimney,  and  therefore  would  cause  the  fire  to  burn 
fiercer? — Yes. 

2146.  You  do  not  base  your  judgment  as  to  the 
advantage  or  disadvantage  of  ventilation  on  any 
scientific  considerations  ? — ^No ;  it  is  a  sort  of  rule  of 
thumb  decision  that  we  have  come  to  upon  the 
matter, 

2147.  {Sir  George  Elliot.)  I  think  I  remember 
your  name  as  a  buyer  of  coals  for  more  than  20  years 
in  the  north  of  England  ?— My  firm  and  our  predeces- 
sors have  been  buyers  for  more  than  30  years. 

.  2148.  And  you  say  you  have  purchased  a  million 
and  a  half  of  tons  ?— Yes,  since  the  year  1854  Mr. 
Thomas  Gillespy  and  ourselves  have  shipped  nearly  a 
million  and  a  half  tons. 

2149.  Wliat  proportion  of  those  coals  would  you 
take  from  the  north  of  England  ? — In  the  first  period, 
1854,  1855,  and  1856,  I  should  say  fully  half;  subse- 
quently it  would  be  about  two  thirds  Welsh  coals,  and 
one  third  north  country. 

2150.  Out  of  all  those  shipments  since  1854,  how 
many  cases  of  spontaneous  combustion  have  you  had 
in  north  country  coal  ?— The  '*  Mary  Shepherd  "  was 
before  that  date ;  that  was  1852  ;  that  was  Welsh 
coal.  The  next  case,  the  "  Robert  Watson,"  was  Coed 
Talon,  North  Wales  coal,  then  the  "  Cassange,"  was 
South  Wales  coal.  The  only  cargo  of  north  country 
steam  coal  was  the  "Pocahontas." 

2151.  You  have  been  shipping  from  the  Tyne 
during  a  period  of  20  years,  about  a  third  of  that 
1,500,000  tons  of  coals,  that  is  to  say  500,000 ;  and 
you  have  only  had  one  instance  of  spontaneous  com- 
bustion in  north  country  coal  ? — Yes. 

2152.  And  I  understood  you  to  say  that  you  thought 
that  casualty  might  have  been  due  to  the  regular  system 
of  cleaning  coal  not  having  been  attended  to  ? — That 
was  the  idea  I  formed  about  it  as  a  matter  of  theory. 

2153.  As  to  ventilation,  you  do  not  seem  to  attach 
much  importance  to  ventilation  as  a  protection  against 
spontaneous  combustion  ? — ^No ;  we  have  never  taken 
any  precautions  of  that  sort  during  the  whole  of  that 
time. 

2154.  You  have  carried  all  this  large  quantity  of 
coals  up  to  1874,  shipping  a  great  variety  of  north 
country  coal  from  the  Tyne  ;  and  you  have  had  no 
instances  of  spontaneous  combustion  except  that  one 
of  the  "  Pocahontas  ?  "—That  is  all. 

2155.  And  that  was  Hastings  Hartley  ? — ^Yes. 

2156.  CJoed  Talon  you  say  contains  rather  a  large 
proportion  of  pyrites  ? — The  report  that  came  to  us 
was,  "  Heated,  and  both  bad  and  dangerous ;  full  of 
iron  and  sulphur."  That  is  the  reportof  the  Admiral. 
I  believe  it  was  Admiral  Stewart. 

2157.  With  respect  to  the  case  of  the  "Princess 
Alexandra,"  there  was  no  spontaneous  combustion 
there  ? — No  ;  that  was  simply  a  case  of  explosion. 

2158.  In  the  case  of  the  "Pocahontas,"  which 
loaded  with  Hastings  Hartley,  how  many  days  was 
she  out  before  the  spontaneous  combustion  took  place  ? 
— 48  days  ^fter  she  sailed  there  was  an  unusually  strong 
smell  of  gas ;  nine  days  later  there  was  a  strong  smell 
of  burning  and  a  light  grey  smoke. 

2159.  Does  anything  occur  to  your  mind  that  you 
would"  suggest  witli  a  view  to  prevent  the  occurrence 
of  these  casualties  ? — No  ;  I  have  not  been  able  to 
come  to  any  satisfactory  conclusion  about  the  best  way 
of  preventing  them. 

2160.  {Chairman,)  Upon  the  whole  you  would 
recommend  that  coal  cargoes  should  not  be  ventilated 
through  ? — Judging  from  experience  I  come  to  that 
conclusion. 

2161.  As  to  the  method  of  shipment,  there  are 
several  methods  in  force  in  the  north,  at  Liverpool, 
and  in  South  Wales.  There  is,  first,  the  common 
shipment  from  the  tip,  and,  secondly,  shipment  by 
boxes  ? — That  is  almost  abandoned  in  Wales. 


2162«  Then  there  is  a  third  plan  of  shippmg  by 
barrows  ? — ^They  ship  by  barrows  at  Birkenhc^. 

2163.  And  also  in  bags  occasionally  ? — That  plan 
may  be  adopted  in  shipping  coal  for  smelting  purposes. 
I  have  no  experience  of  that. 

2164.  Have  you  formed  any  strong  opinion  as  to 
the  advantage  of  one  system  over  another  ? — ^No ;  I 
think  looking  at  the  peculiar  quality  of  the  coal,  each 
mode  seems  to  be  well  adapted  to  the  particular  coal. 
For  instance,  in  the  Welsh  coals,  there  is  a  careful 
letting  down  of  the  coal  by  the  tip,  which  slopes  down 
to  the  ship  and  forms  a  screen  when  required.  After 
the  appointment  of  the  Admiralty  inspector,  which 
was  in  1862,  we  b^an  to  double  screen,  that  is  to  say, 
to  screen  at  the  time  of  actual  shipment,  the  small 
coal  being  taken  away.  That  system  has  been  given 
up  of  late  and  now  we  ship  generally  single  screened 
for  the  Admiralty. 

2165.  The  coal  going  from  the  tip  with  a  heavy 
fall  ? — No,  not  with  a  heavy  fall ;  it  goes  down  the 
same  incline,  but  there  is  no  screen  to  take  the  small 
coal  away. 

2166.  Do  jou  think  it  desirable  that  there  should 
be  the  least  possible  fall  into  the  hold  ? — Certainly- 

2167.  It  is  not  very  material  which  plan  you  adopt 
provided  that  result  is  arrived  at  ? — Quite  so. 

2168.  {Mr,  Vivian,)  You  mentioned  one  case  of 
Resolven  coal  having  fired,  have  you  shipped  other 
cargoes  of  Resolven  coal  ? — Yes,  but  generally  speaking 
only  coast-wise ;  it  is  a  very  tender  coal.  We  have 
shipped  it  largely  principally  to  Devonpoi-t  dockyaxd, 
and  as  far  as  Gibraltar,  but  1  do  not  think  any  further. 
I  believe  it  has  been  shipped  over  sea,  but  not  by  us. 

2169.  {Mr,  Icely,)  You  were  speaking  of  coals 
on  Admiralty  list.  I  presume  the  varieties  on  tliat 
list  are  coals  of  which  the  Admiralty  approve  ? — Yes, 
for  their  particular  purposes. 

2170.  Have  they  a  list  of  the  coals  of  which  they 
disapprove  ? — Not  that  I  am  aware  of.  The  condition 
of  the  Admiralty  contracts  was  **  that  the  coals  to 
"  be  shipped  were  to  be  of  such  and  such  descriptions 
''  at  the  option  of  the  Lords  Commissioners  of  the 
"  Admiralty."  Practically  we  knew  that  for  certain 
purposes  Resolven  would  do,  and  we  knew  equally 
that  for  certain  other  purposes  we  could  not  send 
Resolven,  but  must  ship  other  coals  named.  At  times 
the  then  Storekeeper-General  used  to  come  down 
with  his  big  hammer,  and  by  ordering  "  Nixon's 
navigation,"  for  which  we  had  to  pay  a  heavy  price, 
remind  us  that  he,  and  not  we,  held  the  option  of 
selecting  the  coal  to  be  shipped. 

2171.  {Chairman,)  That  system  is  not  in  force 
now  ? — No. 

2172.  {Mr,  Duncan,)  Putting  coals  on  the  Admi- 
ralty list  amounted  to  this,  did  it  not,  that  the  owner 
of  a  particular  colliery  submitted  his  coals  to  a  test, 
and  if  they  went  through  the  test  satisfactorily  to  the 
Admiralty  he  was  allowed  to  put  the  coals  upon  the 
list  ? — ^Yes,  they  were  then  put  on  their  list. 

2173.  As  a  rule  it  was  the  parties  who  owned  the 
coals  who  submitted  their  coals  to  the  proper  test,  and 
if  they  passed  such  test,  they  were  allowed  to  be  put 
on  the  Admiralty  li«3t  ? — Yes,  the  Admiralty  kept  the 
control  in  their  own  hands  as  to  what  we  should  ship. 
Resolven  would  answer  the  purpose  if  it  was  to  be 
used  in  Devonport  dockyard,  for  instance;  but  for 
over  sea  we  should  have  had  to  take  a  higher  class  of 
coal. 

2174.  {Sir  George  Elliot.)  The  Admiralty  did  not 
shew  any  caprice  in  the  matter  ;  any  person  who  had 
a  suitable  coal,  applied  to  have  it  tested,  and  if  it  came 
up  to  the  test,  it  was  at  once  placed  on  the  list  ? — 
Yes,  there  was  nothing  capricious  about  it. 

2175.  {Mr,  Young.)  Have  you  ever  known  a  case 
of  spontaneous  combustion  in  a  store  of  coals  on  shore  ? 
— ^Yes,  in  the  case  of  gas  coals  at  Limerick,  and  also 
at  dep6ts  abroad.     I  have  heard  of  it. 

2176.  In  those  cases  were  the  coals  exposed  to  the 
weather  ? — Yes. 

2177.  I  understood  you  to  say  that  you  thought 
that  coal  shipped  wet  was  more  liable  to  take  fire  than 
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coals  shipped  dry? — That  is  the  conclasion  I  have 
been  compelled  to  arrive  at. 

2178.  Would  not  it  then  be  probable  that  if  great 
quantities  of  coal  wei*e  stored  in  the  open  air    they     the  open  air. 

The  witness  withdrew. 


would  be  liable  to  spontaneous  combustion  ? — Yes, 
and  it  frequently  takes  place.  I  have  frequently  heard 
of  cases  of  spontaneous  combustion  of  coals  stored  in 
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2179.  {Chairman.)  You  are  a  colliery  owner  and 
mining  engineer  at  Swansea  ? — ^Yes. 

2180.  Have  you  been  engaged  in  shipping  coal 
many  years  ? — Yes,  upwards  of  30  years. 

2181.  What  descriptions  of  coal  have  you  been 
shipping  ? — Steam  coal^  mining  coal,  and  house  coal. 
We  have  only  shipped  one  cargo  of  smelting  coal,  that 
was  to  the  west  coast  of  South  America. 

2182.  Can  you  give  us  any  information  with  regard 
to  the  liability  of  pai-ticular  descriptions  of  coal  shipped 
at  Swansea  to  take  fire  spontaneously  ? — ^There  are 
only  two  that  are  sure  to  go  without  spontaneous 
ignition,  those  are  the  4-feet  vein  and  the  6-feet 
vein. 

2183*  The  other  seams  you  look  on  as  dangerous  ? 
— ^Yes,  they  contain  impurities.  We  know  tlmt  some 
coals  will  even  take  fire  on  the  wharf  if  kept  in  too 
great  a  quantity.  In  fact  if  you  have  only  10  tons  of 
coal  from  sooie  of  the  veins  it  will  take  fire ;  that  is 
the  case  with  coal  from  the  Cistern.  I  have  proved  it 
myself. 

2184.  (Mr.  Vivian,)  What  do  you  say  to  the  5-feet 
vein  ? — ^The  5-feet  vein  is  very  bad. 

2185.  What  do  you  say  to  Hughes's? — Hughes's 
vein  is  better  than  the  rest,  with  the  exception  of  the 
6-feet.  Hughes's  is  the  next  best  to  the  4-feet  and 
the  6-feet ;  the  3-feet  is  very  clean,  but  there  is  some- 
thing in  it  that  would  deter  shippers  from  ship- 
ping it. 

2186.  {Chairtnan.)  You  are  speaking  of  Swansea 
coal  ? — Yes.  This  (producing  a  diagram)  shows  all 
the  veins.  This  is  the  4-feet,  that  is  a  good  vein. 
Then  here  you  have  the  5-feet  which  is  not  a  good 
vein.  Tliis  is  the  6-feet,  which  is  a  good  vein ;  and 
this  (j)ointing  to  Hughes* s)  is  good  if  it  is  worked 
clean.  I  do  not  know  much  about  the  others.  We 
own  about  16  ships,  and  whenever  No.  1,  No.  2,  or 
No.  3  Rhondda  has  been  shipped  it  has  taken  fire. 

2187.  What  experience  have  you  personally  of  cases 
of  spontaneous  combustion  ? — One  of  our  ships  took 
fire  last  year.    That  was  named  the  "  Alpha." 

2188.  That  is  the  only  case  of  which  you  have  per- 
sonal experience  ? — Yes. 

2 189.. In  the  evidence  you  have  given  you  have 
been  speaking  generally  as  to  your  knowledge  of  the 
different  coals  of  the  district  ? — Yes. 

2190.  You  also  said  that  you  had  personal  know- 
ledge of  coal  taking  fire  on  the  wharf  ? — Yes,  coal 
from  the  5-feet  vein.  The  Forest  colliery  has  taken 
fire  with  us.  Coals  from  the  6-feet  and  the  5-feet 
mixed  together  have  taken  fire.  If  you  put  any  5-feet 
with  anything  else  there  is  a  danger  of  its  taking 
fire. 

2191.  You  could  put  your  finger  on  certain  des- 
criptions of  coals  and  say,  "  These  are  unfit  for  ship- 
ment for  a  long  voyage  "  ? — ^Yes,  large  might  go  very 
well,  but  through  and  through  will  not. 

2192.  There  are  certain  descriptions  which  you 
would  say  could  not  be  safely  sliipped  except  for  a 
short  distance  ? — Yes,  some  of  them  will  go  a  short 
distance  safely,  but  some  of  them  I  would  not  trust  for 
five  days  or  seven  days. 

2193.  From  what  seams  would  that  coal  be  ? — The 
seams  above  Hughes's,  the  Cistern,  the  Slatog,  and  the 
Bodor,  that  coal  is  very  unfit  to  go  anywhere,  there  is 
such  a  mixture  of  pyrites  and  shale  in  it,  shale  is  the 
most  dangerous  thing  of  any,  it  contains  so  much  oil 
and  it  gets  heated.  There  are  veins  of  coal  containing 
small  rods  of  small  slaty  stuff,  and  that  breaks  up  witli 
the  small  coal,  and  it  is  liable  to  take  fire. 

2194.  What  in  your  opinion  are  the  causes  of  spon- 
taneous combustion  ? — Impurities  in  the  coal  such  as 
shale  and  dirt  and  earthy  matter. 

2195.  Shale  and  earthy  matter  and  pyrites? — Yes. 
86814. 


it  is  very  good  to 


and  what  is  called  "  mother  of  coal ' 
burn,  it  makes  very  good  coke. 

2196.  (Dr.  Percy.)  It  is  almost  like  charcoal  ? — ^res. 
I  have  some  specimens  of  coal  here.  This  (prodiuing 
a  specimen)  contains  a  great  deal  of  what  they  call 
"  mother  of  coal"  that  is  No.  3  Rhondda.  This  (jpro- 
dtecing  another  jnece)  is  a  piece  of  coal  without  any 
impurities  whatever  in  it ;  that  is  sure  to  go  without 
ignition,  that  is  from  the  6-feet  vein. 

2197.  (Chairman.)  Do  you  observe  that  these 
casualties  have  increased  lately  ? — ^Yes,  on  account  of 
the  men  not  working  the  coal  clean. 

2198.  Is  that  the  only  reason  of  the  increase  ? — ^That 
is  one  of  the  principal  reasons  why  there  have  been  so 
many  cargoes  taking  fire  lately,  that  we  cannot  get  the 
men  to  work  the  coal  clean.  They  say,  '*  If  it  does  not 
suit  you  we  will  leave  it." 

2199.  (Dr.  Percy.)  There  seems  to  be  pyrites  in  that 
coal  which  you  say  would  be  sure  to  go  without  igni- 
tion ? — That  is  fat,  I  do  not  think  there  is  any  quantity 
of  pyrites  in  it. 

2200.  (C/uiinKCii.)  You  say  that  one  of  the  principal 
causes  to  which  you  attributed  the  increased  number  of 
casualties  lately  is  the  carelessness  of  the  men  in  not 
working  the  coal  clean  ? — Yes,  people  have  been  ship- 
ping coals  that  they  would  not  ship  at  other  times. 

2201.  The  rise  in  the  price  of  coal  has  induced  the 
colliery  proprietors  to  ship  inferior  coal  ? — ^Yes,  they 
would  ship  coal  which  they  would  not  have  shipped  at 
other  times. 

2202.  Is  the  risk  of  spontaneous  combustion  taken 
into  consideration,  do  you  think,  by  persons  shipping 
inferior  coal  ? — The  slippers  do  not  care  much  what 
they  take' so  long  as  they  can  insure  the  cargo,  the 
shipowners  have  to  look  to  that ;  we  only  take  the 
4-feet  or  the  6-feet  in  our  ships. 

2203.  You  consider  that  there  was  greatly  increased 
carelessness  in  this  respect  while  the  price  of  coals  was 
high?— Yes. 

2204.  Now  that  coal  has  fallen  are  shippers  more 
careful  ? — Yes,  they  will  not  take  any  sort  of  coal 
now. 

2205.  Have  you  formed  any  judgment  as  to  the 
advantage  or  disadvantage  of  ventilation  in  coal  ships  ? 
— I  believe  separation  is  better  than  ventilation,  I 
mean  keeping  the  coal  in  compartments,  small  cargoes 
are  not  so  liable  to  ignition  as  large  ones.  It  is  just  the 
same  as  in  the  case  of  a  large  rick  of  hay,  a  large  rick 
of  hay  is  more  liable  to  take  fire  than  a  small  one  when 
the  hay  is  damp. 

2206.  You  mean  separation  in  the  ship  itself  by 
the  coal  being  placed  in  separate  compartments? — 
Yes,  I  should  divide  the  coals  into  compartments  by  a 
three-inch  plank  or  something  like  that ;  copper  ore 
vessels  are  fitted  up  with  trunks  and  those  trunks 
could  be  made  into  separating  apparatus  very  well. 

2207.  Has  that  been  practically  done  ?— I  do  not 
think  so ;  they  take  no  such  precautions  generally. 

2208.  That  is  the  precaution  which  you  would 
take  ?— Yes,  to  separate  the  ship  into  three  or  four 
compartments,  that  would  be  in  the  case  of  coal  which 
was  liable  to  ignite  spontaneously.  There  is  some  coal 
that  does  not  require  anything. 

2209.  As  to  the  coal  that  would  be  liable  to  ignite, 
you  would  take  that  precaution  of  dividing  the  ship 
into  compartments  ? — Yes,  and  ship  the  coal  dry. 

2210.  As  a  shipowner  you  wouhl  limit  your  ship- 
ments to  those  two  veins  which  you  have  described  ? 
—Yes. 

2211.  And  you  would  not  ship  any  coal  from  any 
other  veins  ? — No,  I  would  not  take  a  cargo  of  any 
other  description,  we  do  not  ensure  our  ships,  and 
we  are  obliged  to  be  very  cautious. 

2212.  Have  you  studied  the  different  methods  of 
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shipping  coal  ? — There  are  many  modes  of  shipping 
cold.  I  ship  my  coal  in  boxes  by  the  steam  crane. 
That  is  a  very  good  mode  of  shipment. 

2213.  That  is  an  expensive  method,  is  it  not  ? — 
No  I  think  we  save  in  labour  after  all. 

2214.  It  does  not  add  to  the  costs  of  loading  ? — 
No,  I  do  not  think  it  does. 

2215.  Will  you  describe  that  method?— Here  is 
a  box  about  a  ton  weight  that  is  drawn  up  by  a  steam 
crane  and  dropped  into  the  hold  of  the  vessel ;  then 
they  knock  the  bottom  of  the  box  off  and  the  coal 
spreads  away  without  any  pressure  to  speak  of  instead 
of  being  dropped  down  and  pounded  as  it  is  by  the 
tipping  process. 

2216.  So  that  the  coal  does  not  fall  far  ? — ^No ;  and 
the  trimmers  move  it  away  as  it  falls. 

2217.  That  is  really  on  the  whole  not  more  expen- 
sive than  the  common  method  ? — No,  I  do  not  think 
it  is. 

2218.  Summing  up  the  remedies  you  have  sug- 
gested, they  are  these.  Only  to  ship  coal  which  is  not 
liable  to  ignition  from  the  seams  you  have  mentioned 
(that  is  speaking  of  Swansea  coal)  ;  secondly,  not  to 
ventilate ;  and,  thirdly,  where  the  coal  is  liable  at  all 
to  ignite,  to  divide  the  ship  into  compartments ;  and, 
fourthly,  to  lower  the  coal  in  boxes,  trimming  the  coal 
at  the  bottom  and  so  avoiding  any  fall  ? — ^Yes,  1 
would  not  object  to  those  large  shoots  that  they  have 
for  shipping  coal,  because  the  coal  goes  in  as  easily  as 
by  our  boxes. 

2219.  That  is  to  say  the  shoot  which  goes  down 
actually  into  the  hatchway  ? — ^Yes,  the  coal  drops  by 
degrees. 

2220.  {Mr.  Vtvian.)  You  would  fill  up  the  hatch- 
way by  means  of  boxes  ? — I  should  prefer  to  fill  it 
up  by  boxes  if  possible,  especially  in  the  case  of 
smelting  coal. 

2221.  (Chairman.)  Those  are  all  the  suggestions 
you  would  make  ? — Yes. 

2222.  Do  you  think  any  of  them  should  be  enforced 
by  law,  or  would  you  leave  it  to  the  shippers  ? — I 
think  you  might  very  well  leave  it  in  the  hands  of  the 
shipowners  and  the  persons  who  ship  the  coal,  but  I 
believe  it  would  be  very  beneficial  if  you  could  compel 
the  men  to  work  the  coal  clean.  You  have  been 
legislating  all  for  the  men  and  the  rest  for  the  masters 
lately. 

2223.  You  think  something  ought  to  be  done  in  the 
other  direction  ? — I  think  so.  We  take  care  that  the 
working  people  have  their  food  unadulterated,  and 
they  ought  to  give  us  coal  without  adulteration  where 
it  is  possible  to  be  avoided. 

2224.  (Mr,  Vivian.)  You  are  working  the  5-feet 
vein  yourself,  I  believe? — Wo  are  working  it  at 
Forest. 

2225.  And  you  contemplate  working  it  again  ? — 
Yes. 

2226.  So  that  the  evidence  you  have  given  in  regard 
to  the  5-feet  vein  is  against  your  own  interest,  you 
being  yourself  a  proprietor  of  a  colliery  on  that  vein  ? 
—Yes.  . 

2227.  Have  none  of  the  coals  wrought  from  the 
6-feet  vein  in  collieries  to  the  westward  of  Swansea, 
and  shipped  to  the  west  coast  of  America  fired? — 
None,  if  they  have  been  shipped  alone.  Sometimes 
they  smuggle  some  of  the  5-feet  and  some  of  the  3-feet 
vein  with  it,  and  then  it  is  sure  to  take  fire. 

2228.  ( Chairman,)  Who  smuggles  those  coals  in  ? 
— The  colliery  proprietors  ;  sometimes  they  are  short 
of  the  other  coal. 

2229.  (Dr.  Percy,)  Can  you  tell  the  coal  when  you 
see  it  ? — No  ;  you  must  watch  it,  the  3-feet  is  very 
clean,  and  so  is  the  5-feet  sometimes,  but  still  there  is 
a  great  deal  of  alum  in  the  5-feet. 

2230.  (Mr.  Vivian.)  The  water  coming  from  the 
5-feet  is  very  bad,  is  it  not  ? — Yes. 

2231.  {Dr,  Percy,)  Very  bad  for  steam  boilers? — 
Yes  ;  it  will  eat  a  hole  in  a  shovel  in  a  night. 

2232.  (Mr.  Duncan.)  That  is  from  the  alum  con- 
tained in  it  ? — Yes. 

2233.  (Mr.  Vivian,)  The  price  of  the  5-feet,  the 


6-feet,  and  the  8-feet  is  the  same,  is  it  not  ?— Pretty 

much  the  same. 

2234.  So  that  the  only  object  would  be  to  £11  up  die 
ship  ? — Yes,  when  they  were  short  of  coftL  There  is 
a  great  demand  for  the  6-feet,  and  it  is  better  than  the 
other,  but  they  will  sometimes  ship  the  others  with  it. 
I  know  Mr.  Sterry  has  been  short  of  the  6-feet,  and 
he  has  plenty  of  the  5-feet. 

2235.  You  have  never  ;known  a  case  of  the  4-feel 
firing  ? — ^No. 

2236.  There  is  very  little  of  the  4-feet  shipped  over 
sea,  is  there  not  ? — They  used  to  ship  a  great  d^  of 
it  from  Primrose  to  South  America;  there  is  veiy 
little  of  it  left. 

2237.  You  mean  that  quality.  There  is  plenty  of 
the  steam  coal  left  ? — Yes. 

2238.  You  have  shipped  large  quantiti^  of  the 
5  feet  for  short  voyages,  have  you  not? — ^Yea,  to 
Cornwall  for  instance. 

2239.  It  is  lying  in  heaps  in  Cornwall  without 
firing,  is  it  not? — ^Yes,  mixed  with  other  coal  in 
layers. 

2240.  Have  you  ever  known  any  case  of  patent  fad 
firing  ? — ^No. 

2241.  Do  you  believe  it  possible  for  patent  fuel  to 
fire  ? — No ;  unless  it  fires  from  an  explosion  of  gas 
the  same  as  steam  coal. 

2242.  It  will  not  spontaneously  ignite  ? — No ;  you 
can  build  it  up  in  chinmeys  and  separate  it  in  any  way 
you  like.  I  never  heard  of  a  cargo  of  patent  fuel  taking 
fire. 

2243.  Nor  of  explosion  ? — ^No. 

2244.  We  have  had  some  evidence  as  to  Tyr  Edmund 
taking  fire  ? — That  is  sure  to  take  fire  if  mixed  with 
Abbey  Graigola. 

2245.  What  vein  is  that  in  the  Swansea  coal  mea- 
sures ? — That  is  above  the  6-feet. 

2246.  That  would  come  under  the  dass  of  veins 
which  you  mentioned  as  likely  to  take  fire  ? — ^Yes,  it 
is  sure  to  take  fire  if  mixed  with  the  6-feet ;  it  is  full 
of  impurities. 

2247.  The  Abbey  Graigola  is  much  the  same,  is  not 
it  ? — The  Abbey  Graigola  is  the  6-feet  vein ;  that  is 
clean  and  always  goes  without  danger. 

2248.  They  work  the  Tyr  Edmund  with  it  ?— Y^ 
they  ship  it  with  it. 

2249.  So  that  if  you  heard  of  Abbey  Graigola 
taking  fire  you  would  think  that  some  Tyr  Edmund 
had  been  shipped  with  it  ? — Yes,  there  is  no  mistake 
about  it. 

2250.  You  would  recommend  that  coals  from  veins 
which  are  known  to  be  spontaneously  ignitable  should 
not  be  shipped  for  long  voyages  ? — ^Yes ;  I  should  ke*p 
them  at  home  for  the  manufactories  and  ship  the 
others. 

2251.  You  spoke  of  the  Rhondda  veins  being  liable 
to  spontaneous  ignition,  can  you  mention  any  specific 
cases  of  Rhondda  coals  having  fired  ? — I  believe  that 
every  ship  that  went  from  Cardiff  with  Rhondda  coal 
Nos.  1,  2,  and  3  during  the  scai'city  of  coal  took  fire. 
Four  cargoes  of  Cardiff  coal  ignited  last  year,  \iz^ 
«*Lady  Heathcote,"  527  tons;  "Admiral  Fitzroy,' 
550  tons;  "Ermenigilda  Done  vara,"  1,100  tons; 
and  «  Clothilde,"  746  tons. 

2252.  Shipped  on  long  voyages  for  smelting  pur- 
poses ? — Yes. 

2253.  That  is  not  steam  coal  ? — ^No,  steam  coal  goes 
safe  enough  ;  that  is  shipped  large,  and  there  are  no 
impurities  in  it. 

2254.  Does  it  increase  the  cost  of  shipment  much  to 
fill  up  the  hatchway  by  means  of  boxes  in  the  first 
instance  ? — ^No,  nor  even  with  baskets. 

2255.  Ha\'ing  filled  up  the  hatchway  by  means  of 
boxes  to  a  certain  extent  you  go  on  tipping  in  the 
ordinary  manner  ? — Yes,  because  the  men  can  shift  the 
coals. 

2256.  Have  you  seen  the  mode  of  shipment  adopted 
in  the  New  Alexandra  docks  at  Newport? — No;  I 
believe  it  is  pretty  much  the  same  a^  that  adopted  at 
Swansea  at  the  new  drops.  They  have  a  crane  at 
Swansea  and  I  see  the  same  at  Newport. 
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2257.  Tour  recommendation  would  be  that  to  each 
drop  there  should  be  a  jib  attached  ? — ^Yes  ;  I  would 
have  the  first  100  tons  shipped  by  means  of  boxes,  it 
would  not  increase  the  cost  much. 

2258.  To  fill  up  the  hatchway  ?— -Yes,  that  would 
save  the  coal  from  breaking  so  much. 

2259.  With  regard  to  the  fires  which  you  say  occurred 
from  Rhondda  c^,  did  those  fires  occur  previously  to 
the  last  three  years  or  during  the  last  three  years  ? — 
I  believe  there  was  none  of  it  shipped  before  the  last 
two  or  three  years,  I  believe  the  shipments  of  coal  to 
South  America  were  confined  entirely  to  Swansea  and 
Liverpool. 

2260.  It  was  the  want  of  coal  at  Swansea  that  drove 
shippers  to  Cardiff  you  think  ? — ^Yes,  that  drove  them 
to  take  Rhondda  coal  from  Cardiff ;  I  believe  the  Morfa 
went  very  weU. 

2261.  You  never  heard  of  a  case  of  the  Morfa  taking 
fire  ?— No. 

2262.  The  other  veins  in  the  Rhondda  valley  except 
those  you  mentioned  are  not  liable  to  catch  fire  ? — ^I 
never  heard  of  one. 

2263.  {Mr.  Cory.)  Is  it  a  common  thing  in  your 
district  for  the  same  colliery  to  work  the  coal  from 
several  seams  ? — Yes  ;  they  bring  up  the  same  shaft 
the  produce  of  the  several  seams,  but  generally  they  have 
separate  tipping  places  for  it. 

2264.  I'he  cods  from  all  those  various  seams  come 
up  at  the  same  time  ? — No ;  not  in  the  same  tram. 

2265.  At  the  same  time  ? — No  ;  they  will  raise  what 
they  call  "  a  party,"  that  is  10  or  12  trams  in  one 
vein,  and  then  they  will  raise  a  "  party "  in  another 
vein. 

2266.  Do  not  you  think  that  if  a  colliery  was  in  full 
work  there  would  be  a  considerable  chance  of  a 
mixture  taking  place  under  such  circumstances  without 
the  coal  owner  intentionally  mixing  the  coals  ? — They 
never  do  mix  them,  they  keep  them  separate  the 
3-feet  vein  generally  is  all  sold  for  the  works,  it 
works  very  small,  and  the  other  works  very  large  ;  the 
large  is  shipped  and  the  small  is  sold  to  the  works. 

2267.  Do  you  think  in  the  case  of  a  considerable 
pressure  of  business  the  people  at  the  colliery  could 
succeed  in  keeping  the  produce  of  each  vein  separate  ? — 
As  far  as  I  understand  they  do  it.  I  always  do  it  when 
I  work  coal.  I  have  been  working  many  seams  in  the 
same  pit,  and  always  separated  them. 

2268.  {Mr,  Vivian,)  You  can  not  only  keep  the 
produce  of  each  vein  separate,  but  you  know  what  man 
has  worked  each  tram,  do  you  not  ? — ^Yes. 

2269.  And  you  know  from  what  portion  of  the 
ground  it  comes,  so  that  if  you  have  different  royalties 
you  can  distinguish  the  one  from  the  other  ? — Yes, 
the  name  of  the  cutter  is  on  the  tram,  and  they  tip  one 
man's  coal  into  one  shoot  and  tip  another  man's  coal 
into  another. 

2270.  {Mr,  Cory.)  When  the  coal  is  delivered  down 
those  shoots  it  goes  into  trucks  ? — Yes. 

2271.  What  sized  trucks  ? — 10-tons  trucks. 

2272.  You  •  do  not  consider  that  the  coal  is  liable  to 
get  mixed  ? — No,  unless  it  is  done  on  purpose. 

2273.  {Mr.  Fenwick.)  I  understand  that  you  do  not 
insure  your  ships  ? — No,  we  do  not  insure  them,  we 
put  so  much  by  for  an  insurance  fund ;  t.c.,  the 
Swansea  Merchant  Shipowners  Company's  ships. 

2274.  Have  you  always  done  that  ? — Yes,  after  we 
had  10  ships.  We  acquired  our  ships  gradually,  and 
when  we  acquired  10  we  did  not  insure. 

2275.  You  have  not  insured  since  the  premiums 
have  risen  ? — ^No,  nor  before.  We  did  not  insui'e  after 
we  had  the  first  10.  The  **  Alpha'*  luckily  was  in- 
sured, she  was  one  of  the  first  10,  the  others  have  gone 
safely. 

2276.  As  a  matter  of  business  do  you  gain  by  insur- 
ing yourselves  ? — ^Yes,  at  the  present  freight  it  would 
take  all  the  profit.  We  get  enough  in  the  year  out  of 
the  16  to  purchase  a  new  ship  to  replace  one  if  she  is 
lost. 

2277.  {Mr.  Icely.)  What  is  the  general  impression 
at  Swansea  with  regard  to  the  ventilation  of  ships,  is  it 
in  favour  of  it  or  otherwise  ? — ^The  overlooker  of  our 


own  ships,  Captain  Fear,  thinks  it  is  better  not  to 
ventilate,  he  thinks  it  is  better  to  select  your  coal  and 
not  ventilate ;  if  you  ventilate  in  good  coal  you  do  no 
harm ;  if  you  ventilate  in  bad  coal  you  assist  the  burning 
after  it  once  ignites. 

2278.  You  ai-e  in  favour  of  no  ventilation  at  all  ? — ^I 
am  in  favour  of  separation. 

2279.  Do  not  you  consider  surface  ventilation  at  all 
necessary  ? — ^Yes,  I  think  it  is  advisable  to  keep  the 
hatches  off  as  much  as  you  can. 

2280.  Would  you  do  anything  else  in  the  way  of 
ventilation  besides  keeping  the  hatches  off  ? — I  would 
have  a  pipe  something  like  what  you  have  for  the 
ventilation  of  steamera. 

2281.  That  is  only  to  prevent  danger  from  explosion? 
— ^Yes,  it  is  almost  in  the  bottom  that  the  spontaneous 
ignition  begins. 

2282.  Do  you  not  think  that  pipes  passing  through 
the  cargo  and  leading  to  the  surface  would  be  an  ad- 
vantage ? — I  do  not  think  they  would  do  any  harm. 
You  could  then  ascertain  if  there  were  any  heat  in  the 
coal.  I  should  like  to  have  one  or  two  to  test  whether 
there  was  any  heat.  You  could  do  that  by  lowering  a 
thermometer.  I  do  not  think  it  would  do  any  harm, 
in  fact  I  think  it  would  do  good. 

2283.  Have  you  given  any  instructions  to  the  cap- 
tains of  your  ships  with  regard  to  taking  the  temper- 
ature of  the  cargo  ? — I  have  not  the  management  of 
the  ships.    We  keep  a  manager  and  a  secretary. 

2284.  You  leave  it  entirely  to  them  ? — Yes,  we 
have  an  expeiienced  man  as  manager.  He  has  been 
25  voyages  to  south  America,  and  he  is  a  very  expe- 
rienced man,  and  a  very  intelligent  man.  We  leave 
it  all  to  him. 

2285.  I  understand  you  that  you  have  had  no 
casualties  among  those  16  ships  except  the  one  you 
mentioned  ? — ^Where  there  was  a  mixture  of  the  4-feet 
and  the  5-feet  coal. 

2286.  Your  impression  is  that  that  was  the  cause 
of  the  casualty  ? — We  are  certain  of  it,  because  if  this 
6-feet  is  shipped  by  itself  it  never  takes  fire,  either 
wet  or  dry.  It  cuts  in  cubes  and  does  not  produce  so 
much  dead  small  dust. 

2287.  {Mr.  Young.)  Did  all  your  16  ships  go  to 
the  west  coast  of  South  America  ? — ^Yes,  with  the  ex- 
ception of  one  of  them,  I  think,  which  went  to  China 
or  tlie  West  Indies. 

2288.  You  have  shipped  coal  in  those  ships  at  all 
oeriods  of  the  year  ? — Yes,  every  month  of  the  year. 

2289.  You  are  very  careful  as  to  the  kind  of  coal  you 
allow  to  go  into  your  ships  ? — Yes,  we  only  allow  the 
4-feet  or  the  6-feet  to  go  into  our  ships. 

2290.  Because  you  do  not  insure  ? — Yes. 

2291.  Is  it  within  your  experience  that  during  the 
two  or  three  years  when  the  price  of  coal  was  high, 
Nos.  1,  2,  and  3  Rhondda  was  often  shipped  in  other 
vessels  ? — I  have  not  heard  of  it. 

2292.  I  understood  you  to  say  that  those  coals  liad 
been  mixed  with  other  coals  ? — No,  I  said  the  5-feet 
has  been  mixed  with  the  6-feet  in  some  cases. 

2293.  Did  the  shipowners  know  in  such  cases  that 
the  colliery  people  were  putting  on  board  the  5-feet 
instead  of  the  6-feet? — ^No,  but  they  know  it  now. 
A  cai-go  of  Rhyd-y-ffad  went  on  fire  lately. 

2294.  Your  experience  has  led  you  to  this  conclu- 
sion, that  if  everyone  was  his  own  insurer  there  would 
be  no  necessity  for  legislative  interference,  every  man 
would  look  after  himself  ? — ^Yes ;  we  shall  never  ship 
a  cargo  again  without  seeing  what  we  get. 

2295.  You  say  that  the  coal  from  the  Cistern  veins 
is  apt  to  take  fire  even  at  the  pits' mouth  ? — You  might 
have  10  tons  down  out  of  the  pit  to-day,  and  to-morrow 
you  could  not  put  your  hand  in  it,  it  would  be  so  hot. 

2296.  If  that  were  shipped  even  for  a  short  voyage 
it  would  be  liable  to  take  fire  ? — It  would  take  fire 
before  the  ship  was  loaded.  That  is  the  Cistern  vein, 
the  next  but  one  above  the  Hughes's  vein. 

2297.  Have  you  ever  known  great  quantities  of  coal 
lying  on  shore  to  take  fire  ?— I  never  saw  any  coal  take 
fire  but  the  5-feet. 
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SPONTANEOUS  COMBUflTION  OF  COAL  IN  SHIPS: 
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Glasbrook. 

6  July  1875. 


2298.  {Mr.  Vivian.)  Is  anyone  working  the  Cistern  ? 
—Yes,  Mr,  Daniel, 

2299.  He  works  it  for  his  own  works,  does  he  not  ? 
— He  does  not  ship  any. 

2300.  {Mr.  Young.)  Supposing  a  lot  of  ooal  to  have 
a  certain  quantity  of  this  5-feet  in  it  it  would  probably 
take  fire  ? — Yes,  that  is  to  say,  supposing  it  had  some 
of  this  Cistern  in  it.  The  5-feet  is  not  so  bad  if  it  is 
worked  clean. 

2301.  If  any  of  this  Cistern  coal  got  into  a  lot  of 
any  other  coal  it  would  be  likely  to  spontaneously 
ignite  ? — Yes. 

2302.  That  is  your  experience  ? — ^Yes. 

2303.  {Mr.  Abel.)  With  regard  to  these  veins  which 
you  have  described  as  being  liable  to  ignite  spontaneously, 
do  yuu  ascribe  that  liability  to  the  character  of  the  coal 
or  to  the  impurities  it  contains  ? — Both.  The  coal 
contains  impurities  not  so  much  in  the  way  of  shale 
and  dirt  as  other  impurities. 

2304.  Are  the  impurities  in  those  particular  coals 
BO  distributed  through  the  coal  that  no  amount  of 
cleaning  removes  them  ? — ^They  are  in  the  nature  of 
the  coal. 

2305.  What  are  those  impurities  ? — I  believe  sulphur 
and  phosphorus. 

2306.  You  said  that  the  presence  of  shale  and 
porous  coal  like  **  mother  of  coal "  was  more  dangerous 
than  pyrites  ? — That  *'  mother  of  coal  "  is  very  dan- 
gerous, because  it  goes  small  amongst  the  coal,  and  if 
it  is  wet  or  damp  it  will  heat.  There  is  a  gi^eat  deal  of 
vegetable  matter  in  the  *'  mother  of  coal,  and  there  is  a 
great  deal  of  oil  in  shale. 

2307.  Some  of  those  coals  which  contain  a  large 
quantity  of  shale  and  "  mother  of  coal  "  do  not  contain 
much  pyrites  ? — That  is  so ;  you  can  hardly  sit  in  a 
room  where  this  Cistern  vein  is  burning,  there  is  such 
a  strong  smell  of  sulphur. 

2308.  That  shows  that  there  is  a  great  deal  of 
pyrites  in  the  Cistern  vein  ? — Yes. 

2309.  Is  there  much  shaJy  material  in  that  vein  ?— 
Yes,  there  is  some  of  that  too. 

2310.  In  some  of  the  other  coals  the  pyrites  is  small, 
but  the  shale  and  porous  coal  is  considerable  ? — Yes, 
if  you  look  up  some  of  the  knobs  you  would  find  that 
almost  half  would  be  shale. 

2311.  {Dr.  Percy.)  You  say  that  if  you  stored  10 
tons  of  that  Cistern  vein  coal  it  would  fire  ? — Yes  ;  I 
might  put  10  tons  of  it  down  to-day,  and  to-morrow 
I  could  not  put  my  hand  in  it. 

2312.  Is  that  a  hard  coal  ? — No,  not  very  hard. 

2313.  It  will  not  stand  weathering  I  suppose  ? — It 
will  get  as  white  as  lime  if  you  put  it  in  the  atmosphere 
a  short  time. 

2314.  Have  you  put  your  tongue  to  the  coal  to 
ascertain  whether  it  tasted  of  iron  ? — No. 

2315.  Have  you  ever  examined  the  white  stuff  that 
appears  on  the  coal  ? — Yes,  there  is  a  great  deal  of 
salt  in  that,  I  think,  and  alum. 

2316.  Have  you  ever  put  your  tongue  to  it? — 
There  is  a  great  deal  of  alum  in  the  5-feet. 

2317.  What  leads  you  to  say  that  there  is  phospho- 
rus in  the  coal  ? — M.j  impression  is  that  the  Cistern 
vein  coal  contains  a  great  deal  of  phosphorus. 

2318.  Is  that  an  impression  merely,  or  a  conclusion 
to  which  you  have  come  from  any  chemical  examina- 
tion ? — I  have  not  had  it  analysed. 

2319.  {Mr.  Duncan.)  You  have  been  asked  whether 
the  shipowners  could  prevent  these  bad  coals  from 
being  put  on  board ;  many  of  them  would  not  have 
the  same  facility  of  preventing  it  that  you  have  ? — ^No, 
not  those  at  a  distance  unless  they  had  an  agent. 

2320.  If  they  liad  an  agent  he  might  be  a  man  that 
they  could  not  depend  on  ? — ^Yes. 

2321.  The  underwriters  sometimes  raise  a  question 
with  regard  to  the  coal  a  shipowner  is  proposing  to 
take  in  his  ship  ? — Yes. 

2322.  You  mentioned  that  the  coals  from  some  of 
those  veins,  for  instance  the  4-feet  and  the  6-feet, 
might  go  safely  if  they  were  clean  worked  ? — ^Yes, 
Hughes'  vein  is  as  pure  as  any  vein  if  properly  worked, 
but  there  is  a  bed  of  rubbish  on  the  coal  and  another 


in  the  seam,  and  the  bottom  sometimes  is  bad  while 
at  other  times  it  is  good. 

2323.  Both  the  colliery  owners  and  the  miners  are 
perfectly  cognizant  of  those  bad  parts  ? — Yes. 

2324.  And  as  a  rule  the  colliery  owner  does  not 
want  to  have  those  bad  parts  wrought  along  with  the 
others,  but  the  miners  are  not  careful  to  avoid  working 
those  bad  parts  ? — If  we  could  prevail  on  the  men  to 
work  the  coal  clean  the  coal  would  be  marketable  in 
any  case,  that  is  the  Hughes  vein. 

2325.  It  is  a  fair  and  legitimate  inference  that  a 
good  deal  of  this  spontaneous  combustion  has  arisen 
from  the  people  at  the  colliery  mixing  this  5-feet  coal 
which  you  think  dangerous  along  with  the  4-feet 
and  the  6-feet  when  there  was  great  pressure  to  get 
coal  ? — ^Yes. 

2326.  They  were  of  the  same  value,  and  therefore 
the  owner  without  thinking  of  the  risk  of  spontaneous 
combustion  would  think  that  he  might  as  well  have 
the  ship  filled  up  instead  of  detaining  her  by  which  he 
might  be  incurring  20/.  a  day  demurrage  ? — ^That  is 
very  often  the  case  no  doubt. 

2327.  You  think  if  pure  steam  coals  were  shipped 
at  Cardiff  in  a  proper  state  the  risk  of  spontaneous 
combustion  would  be  very  small ,  indeed  ?— There 
would  be  no  risk  at  all. 

2328.  And  the  same  with  regard  to  coal  shipped  at 
Swansea  ? — ^Yes  ;  I  never  heard  of  a  cargo  of  steam 
coal  taking  fire  at  all. 

2329.  It  is  the  smelting  coal  that  you  have  been 
speaking  of  as  being  so  liable  to  take  fire  ? — Yes  ;  I 
am  shipping  a  great  deal  of  steam  coal,  but  I  never 
heard  of  any  of  it  taking  fire. 

2330.  You  hold  that  even  the  small  coal  which  is 
shipped  for  smelting  purposes  would  be  safe  enough  if 
taken  out  of  the  4-feet  and  the  6-feet  ? — Yes,  there 
would  be  no  danger.  I  would  insure  a  ship  directly 
that  carried  it. 

2331.  {Sir  George  Elliot.)  Do  you  sell  that  smelting 
coal  unscreened  ? — No,  it  is  through  and  through. 

2332.  There  is  no  small  taken  out  ? — No. 

2333.  You  take  care  that  you  have  nothing  but  the 
4-feet  and  the  6-feet.^ — We  will  not  take  any  coal 
from  Swansea  but  the  4-feet  and  the  6-feet. 

2334.  Is  the  same  care  observed  by  other  shippers 
as  well  as  yourselves  as  to  that  ? — There  has  been  no 
care  taken  lately.  When  the  demand  for  coal  was  so 
great  people  had  to  take  what  they  could  get,  and  I 
think  that  has  been  the  cause  of  so  many  ships  taking 
fire  lately. 

2335.  You  attribute  the  large  percentage  of  cases 
of  spontaneous  combustion  of  late  years  first  to  the 
carelessness  of  the  workmen  in  not  cleaning  the  coals, 
and  secondly,  to  the  promiscuous  mixing  of  the  4-feet, 
and  6  feet,  and  the  5-feet  ? — Yes. 

2336.  And  I  suppose  you  would  say  that  the  masters 
are  culpable  as  well  as  the  men  in  not  taking  care 
that  the  coal  is  wrought  clean  ? — No  doubt  tlie  masters 
ought  not  to  have  shipped  coal  from  those  veins  where 
the  coal  was  liable  to  ignite  spontaneously. 

2337.  Have  you  considered  whether  itj  would  be 
practicable  to  carry  out  the  suggestion  you  have  made 
of  having  the  coal  shipped  in  compartments  ? — I  think 
it  could  be  carried  out. 

2338.  Take  a  1,500  ton  ship;  how  many  com- 
partments would  you  have  ? — 900  tons  would  be  the 
utmost  that  a  ship  would  carry  going  to  the  west 
coast  of  South  America. 

2339.  You  are  speaking  of  the  west  coast  of  South 
America  trade  ? — Yes. 

2340.  What  is  your  ideaof  thesize  of  the  compartments 
that  would  ensure  more  security  ? — I  should  think  in 
a  space  the  size  of  this  room  I  would  have  four  or 
five  compartments. 

2341.  That  is  to  say  you  would  have  quantities  of 
200  or  300  tons  together  ? — Yes,  I  would  put  planks 
between  the  coal  as  it  was  put  in. 

2342.  Supposing  you  had  one  or  two  partitions  in 
a  space  the  size  of  this  room,  would  not  the  pressure 
be  the  same  as  you  have  now  ? — There  would  be  a 
separation  of  the  pressure  just  the  same  as  in  the  case 
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of  a  rick  of  h&y.  You  may  make  a  rick  of  hay  into 
two  or  three  compartments,  but  if  you  make  a  large 
rick,  and  if  the  hay  is  not  good,  it  is  sure  to  take  lire ; 
whereas  if  you  have  a  small  rick  it  is  not  so  liable 
to  ignite  spontaneously. 

2343.  Shipping  by  boxes  you  would  limit  to  merely 
filling  the  hatches  with  them  ;  it  is  not  practicable  to 
adopt  that  system  on  a  large  scale  where  great  despatch 
is  needed  is  it  ? — For  large  coal  I  would  not  care  to  do 
it  but  it  would  pay  the  coal  buyer  to  have  it  done  that 
way  because  there  is  a  great  deal  of  breakage  in  drop- 
ping coal  down  20  feet. 

2344.  Ventilation  you  do  not  attach  much  importance 
to  except  as  a  safeguard  against  explosion  ? — I  would 
not  object  to  it ;  I  would  prefer  to  ventilate  the  ship, 
though  there  is  a  difference  of  opinion  about  it ;  pro- 
vided there  was  a  large  hole  made  in  the  cargo  it  would 
be  a  good  thing. 

2345.  You  have  been  a  shipowner  and  sending  coals 
to  the  west  coast  of  South  America  for  a  long  time  ? — 
Yes. 

2346.  How  long  is  it  since  you  arrived  at  the  con- 
clusion that  the  4-feet  and  the  6-feet  were  the  only  two 
safe  seams  from  which  to  ship  coal  ? — It  is  notorious 
everywhere  in  the  district  of  Swansea. 

The  witness 


2347.  That  must  have  been  the  result  of  experience 
from  other  coals  having  been  found  unfit  for  a  long 
voyage  ? — Several  coals  have  taken  fire  when  people 
have  been  speculating  on  coal  from  other  seams.  There 
is  the  Avon  Vale,  that  is  known  to  have  taken  fire.  I 
would  not  ship  a  cargo  of  it.  They  shipped  one  or  two 
cargoes,  and  they  took  fire,  and  I  told  them  they  would 
be  sure  to  get  them  on  fire. 

2348.  With  regard  to  the  Rhondda  coal,  there  is  a 
large  quantity  of  Nos.  1,  2,  and  3  shipped,  you 
said  that  in  your  opinion  all  coal  from  those  veins  must 
fire  ? — ^That  is  from  what  I  have  heard,  it  is  a  good 
coal  for  cokeing  and  house  purposes,  but  I  do  not  think 
it  would  go  on  a  long  voyage  if  shipped  through  and 
through. 

2349.  {Mr.  Duncan,)  From  what  you  have  suggested 
in  reference  to  separating  coals  into  dififerent  parcels, 
I  gather  that  you  would  consider  it  better  to  have  a  coal- 
carrying  vessel  built  with  two  or  three  decks  rather 
than  having  24  feet  depth  of  hold,  the  whole  of  the 
cargo  lying  on  one  bottom  ? — ^Yes,  that  would  be  as 
good  as  anything ;  24  feet  is  too  great  a  depth  unless 
the  coal  is  very  clean  and  dry.  I  think  what  you  suggest 
would  be  a  very  good  an^angement. 

withdrew. 


Mr,  J, 

Gljsbrook. 

G  July  1875. 


Captain  John  Galloway  examined. 


2350.  (  Chairman.)  You  have  been  master  of  different 
merchant  ships  for  some  time  ? — ^Yes  ;  for  about  20 
years. 

2351.  And  you  have  had  some  experienxse  in 
carrying  coal  ? — ^Yes,  I  have  been  carrying  coals  16 
jeai's  in  the  Indian  trade. 

2352.  Have  you  had  any  experience  of  cases  of 
spontaneous  combustion  or  explosion  in  coal-laden 
ships  ? — I  have  very  little  experience  in  that  respect, 
it  has  only  been  in  the  last  six  or  seven  years  that  I 
have  even  seen  any  signs  of  heating. 

2853.  Within  the  l^t  six  or  seven  years  have  cases 
of  heating  come  under  your  observation  ? — Yes. 

2354.  I  think  you  had  one  very  serious  case  in  a 
ship  you  commanded  ? — Yes,  the  "  Malabar." 

2355.  Is  that  the  only  ship  you  commanded  in 
which  such  a  casualty  ever  took  place  ? — Yes. 

2356.  In  what  year  was  that  ?— In  1870. 

2357.  What  coal  wafl  it  ? — It  was  fron  Langley  Mill 
coal-pit.     We  shipped  it  in  London. 

2358.  You  sailed  from  the  port  of  London  with  that 
coal  ? — Yes. 

2359.  Do  you  know  in  what  part  of  the  country 
Langley  Mill  pit  is  ? — I  do  not  know.  The  coal  was 
shipped  from  lighters  which  came  alongside. 

2360.  You  do  not  know  whether  it  was  north 
country  coal  ? — ^No. 

2361.  Your  ship  was  an  iron  ship  ? — Yes. 

2362.  Of  1,200  tons  register  ?— Yes. 

2363.  And  you  carried  under  1,300  tons  of  coal  ? — 
We  had  1,274  tons  on  board. 

2364.  How  many  days  were  you  out  when  the 
casualty  happened  ? — About  36  days. 

2365.  Where  were  you  bound  for? — London  to 
Batavia. 

2366.  Can  you  tell  us  anything  about  the  circum- 
stances of  the  casualty  ? — After  having  been  out  about 
36  days,  on  one  Saturday  night,  for  about  the  first 
time  all  the  while  that  we  had  been  out,  the  hatches 
were  put  on.  We  generally  had  the  hatches  off  in 
good  weather  all  the  way,  but  I  told  the  mates  that 
night  to  secure  the  hatches  as  I  expected  a  change  of 
weather,  so  they  put  the  hatches  on ;  and  on  Sunday 
morning  about  5  o'clock  the  second  mate  took  off"  the 
hatches,  and  he  came  and  called  me  and  told  me  that 
there  was  smoke  coming  up  through  the  centre  of  the 
coals  in  the  main  hatchway.  When  I  saw  that,  I 
altered  the  ship's  course  and  put  back  for  Rio  Janeiro, 
and  threw  50  tons  overboard,  and  when  I  had  put  that 
50  tons  overboard  the  flames  burst  all  over  us.  We 
set  the  pumps  to  work  all  that  night  and  all  the  next  day. 
We  had  two  force-pumps  and  a  little  donkey  engine, 
and  we  put  the  hose  through  under  the  'tween  decks  ; 


the  'tween  decks  were  all  burning,  till  at  last  the  flames 
got  halfway  up  the  mainmast.  Then  we  were  obliged 
to  close  up  the  hatchways,  and  to  put  sails  on  the  top 
of  the  hatches,  and  chains  on  the  top  of  the  sails  to 
keep  all  dose.  That  went  on  for  two  days,  during 
which  time  I  had  the  crew  put  in  the  stern.  An 
American  ship  came  up,  and  the  crew  said  they  would 
not  stop  any  longer  ;  they  said  that  the  flames  might 
burst  up  at  any  moment.  I  wished  them  to  stay  that 
night,  but  they  would  not,  so  we  went  on  board  the 
American  ship,  and  in  about  an  hour  after  the  hatch- 
ways blew  light  up  and  the  mainmast  went  over  the  side. 

2367.  The  ship  was  a  total  loss  ?— Yes. 

2368.  Do  you  know  in  what  state  that  coal  was 
taken  on  board  ? — I  was  informed  afterwards  by  my 
mates  that  the  coals  were  taken  on  board  wet ;  that 
the  lighters  had  been  making  water,  and  the  coals 
were  in  a  wet  condition. 

2369.  How  were  they  shipped  from  the  lighters  ? — 
By  baskets. 

2370.  Without  any  great  fall  ?— They  had  no  fall 
at  all. 

2371.  Do  you  attribute  the  heating  of  that  coal  to 
its  being  shipped  damp  ? — ^Yes,  that  is  what  I  attribute 
it  to. 

2372.  You  do  not  know  whether  that  particular 
description  of  codl  was  peculiarly  combustible  ? — ^No. 
It  was  small  bad  coal  that  they  were  shipping  at  first, 
and  I  called  the  attention  of  my  owner  to  the  fact 
then  ;  he  made  some  remonstrance,  and  they  seemed 
to  be  better  after  that. 

2373.  When  you  say  they  were  bad  you  mean  they 
were  of  inferior  quality  ? — They  were  small. 

2374.  You  had  not  it  in  your  mind  at  the  time  that 
they  were  dangerous  ? — No. 

2375.  How  was  your  ship  ventilated  ? — Right  along 
the  keelson  fore  and  aft,  and  then  up  and  down  the 
three  hatchways. 

2376.  What  was  the  size  of  the  ventilating  passage  or 
chamber  along  the  keelson  ? — About  18  inches  square. 

2377.  Was  it  on  both  sides  of  the  keelson  ?— It 
was  put  over  the  keelson  on  the  keelson  itself. 

2378.  Is  that  the  only  case  you  have  personal 
knowledge  of  ? — ^The  only  one.  I  have  loaded  coals 
since.  I  loaded  coal  in  Dundee  in  another  ship,  and 
while  they  were  loading  it  came  on  very  wee  and  I 
stopped  loading  for  two  and  a  half  days,  I  would  not 
allow  the  coals  to  go  in  at  the  time  it  was  raining. 

2379.  And  you  had  no  trouble  in  the  case  of  that 
cargo  ? — No. 

2380.  You  have  had  an  experience  of  20  years  as 
master  of  a  ship  ? — Yes,  I  have  been  taking  coals  out 
to  the  East  Indies  16  or  17  years. 

Dd  a 
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2381.  During  all  that  experience  the  case  you  have 
mentioned  is  the  only  case  of  spontaneous  ignition 
that  you  have  had  ? — ^Yes. 

2382.  What  is  your  impression  about  ventilators, 
do  you  fiincy  it  does  any  good  ? — I  fancy  it  does  a 
great  deal  of  good.  In  the  case  of  the  '*  Malabar  " 
the  ventilators  were  partly  smashed  when  the  coal 
was  taken  in.  I  cleaned  the  fore  and  aft  ventilators, 
but  the  main  one  was  not  properly  cleaned,  or  we 
would  have  observed  the  fire  sooner. 

2383.  You  are  not  one  of  those  who  look  on  venti- 
lation as  useless  ? — No,  I  think  it  is  very  much  re- 
quired. I  would  put  a  platform  underneath  if  I  had 
my  will  in  any  ship  taking  coals  on  board,  about 
2  feet  above  the  ceiling  with  holes  in  it,  so  that  there 
might  be  a  current  of  air  underneath. 

2384.  In  your  20  years'  experience  have  you  had  to- 
do  with  all  kinds  of  coals  ? — ^Yes,  but  they  have  been 
mostly  Scotch  coals  shipped  ou  the  Clyde.  I  have 
taken  them  from  Wales,  but  only  to  the  West  Indies 
and  Mauritius,  when  they  have  been  about  two  or 
three  months  on  board. 

2385.  Notwithstanding  they  were  all  that  time  on 
board  you  did  not  find  that  they  became  heated  ? — ^No. 

2386.  {Sir  George  Elliot,)  You  say  you  have  been 
engaged  for  16  or  17  years  in  carrying  coals.  For 
how  many  years  have  you  adopted  any  system  of 
ventilation  in  your  ships  ? — They  never  were  venti- 
lated till  about  1867  I  think. 

2387.  For  about  8  or  10  years  you  were  navigating 
vessels  without  ventilation  ? — Yes. 

2388.  And  you  never  had  any  casualty  of  any  kind  ? 
—No. 

2389.  Seeing  that  you  went  8  or  10  years  without 
any  mishap,  would  not  that  lead  one  to  infer  that  there 
was  no  necessity  for  ventilatibn  ? — My  opinion  is  that 
the  cause  of  that  unanimity  from  danger  in  former 
times  was  that  the  coals  were  put  in  bins,  that  is  to 
say,  large  places  at  the  coal  pit,  and  they  would  lie 
perhaps  12  months  exposed  to  the  air  before  they 
were  put  on  board  ship,  but  now  they  take  them  out 
of  the  coal  pits  and  put  them  on  board  ship  directly, 
so  that  the  gas  does  not  have  time  to  escape.  The 
class  of  ships  now  conveying  coal  have  been  generally 
much  increased  in  tonnage,  consequently  greater 
masses  are  caiTied  in  one  bulk,  formerly  500  to  1,000 
tons  may  be  taken  as  the  extremes  generally  of  foreign 
cargoes:  they  now  range  from  1,200  to  2,500  tons 
cargoes,  and  consequently  require  more  care  and 
ventilation  through  the  greater  mass  of  the  cargoes. 

2390.  You  mean  that  up  to  1 867  you  used  to  take 
the  coal  on  boanl  your  ship  out  of  stock  and  not  out 
of  the  pit?— Yes. 

2391.  That  would  only  be  during  a  portion  of  the 
year  ;  you  would  not  always  be  taking  out  of  stock, 
would  you  ? — I  expect  they  were  mostly  taken  out  of 
stock  in  those  days ;  they  used  to  be  in  great  heaps, 
and  where  those  coals  were  lying  any  length  of  time 
exposed  to  the  air  the  gas  would  escape. 

2392.  Did  you  ever  know  any  Scotch  coal  to  take 
fire  by  spontaneous  heating  ? — Yes  ;  several  of  those 
ships  that  left  Dundee  with  me  la.st  year  caught  fire. 

2393.  I  mean  previous  to  1867  when  the  system  of 
ventilation  was  not  known? — There  was  one  in  1868, 
the  "  Duke  of  Portland "  took  fire ;  she  loaded  in 
Ardrassan,  and  the  crew  came  into  the  Mauritius  when 
I  was  there. 

2394.  Was  she  ventilated  ?— No.  That  was  the 
first  one  carrying  Scotch  coal  that  I  remember. 

2395.  During  the  first  8  or  10  years  of  your  ex- 
perience you  never  ventilated  ? — No. 

2396.  And  you  never  htul  anything  happen  to  you  ? 
— ^No. 

2397.  Is  that  a  condition  that  can  be  much  improved 
on  do  you  think  ? — I  do  not  know  whether  the  different 
quality  of  coal  may  liave  anything  to  do  with  it,  yet 
the  greater  bulk  of  the  cargoes  has  I  believe  much  to 
do  ^vith  it. 

2398.  As  to  the  "  Malabar,"  wliich  did  take  fire,  the 
men  lifted  the  coals  by  baskets  from  the  barges  and  put 
thom  into  the  ship  ? — Yes. 


2399.  When  the  men  lifted  them  up  to  the  hatch« 
ways  did  they  drop  them  down  ? — They  capsized  them 
down. 

2400.  Therefore  they  would  fall  18  or  20  feet?— 
They  would  at  the  commencement. 

2401.  And  they  were  wet  you  say  ? — Yes,  the  mate 
told  me  that  the  lighters  were  making  a  great  deal  of 
water. 

2402.  (  Chairman,)  Have  you  any  general  suggestion 
to  make  to  the  Commission  on  the  subject  of  their 
inquiry  ? — No. 

2403.  {Mr,  Duncan,)  With  regard  to  the  coals 
shipped  in  the  "Malabar,"  you  do  not  know  from 
what  district  of  county  they  came  ? — ^No. 

2404.  What  dock  was  she  in  when  she  loaded  those 
coals  ? — The  Victoria  dock. 

2405.  The  coals  did  not  come  to  the  ship  in  trucks  ? 
— No,  in  lighters. 

2406.  Do  you  know  where  the  lighters  loaded  ? — 

2407.  Do  you  think  they  loaded  close  by  the  Victoria 
dock,  just  outside?  —  I  could  not  say  where  they 
loaded. 

2408.  {Mr,  Young,)  You  have  no  personal  know- 
ledge of  any  cases  of  burning  except  this  one  ? — No. 

2409.  And  you  have  carried  a  great  many  cargoes 
of  coal  ? — ^Yes. 

2410.  Mostly  Scotch  coal  ?— Yes. 

241 1.  Both  from  Glasgow  and  Dundee  ? — On  the  first 
voyage  I  went  with  the  **  Malabar  "  I  wished  to  get  the 
ship  ventilated.  My  owners  said, "  No,  it  was  of  no  use  to 
ventilate  Scotch  coal,*'  I  said  I  thought  it  was  useful, 
so  I  got  them  to  adopt  the  system  of  ventilation ;  it  was 
on  my  third  voyage  bound  to  Batavia  in  her  that  this 
casualty  happened.  I  went  out  and  came  back  all  right 
on  the  two  first  voyages,  and  I  was  taking  a  cargo  of 
coals  out  on  the  third  voyage  when  the  fire  took 
place. 

2412.  {Mr,  Icely,)  Speaking  of  your  system  of 
ventilation  you  described  a  trunk  running  along  fore 
and  aft  near  the  keelson,  was  there  any  communication 
with  the  deck  from  the  trunk  ? — Yes,  the  up-and-<lown 
ventilators  went  into  the  horizontal  trunk.  The  venti- 
lators went  down  fore  and  aft. 

2413.  So  that  there  were  two  currents  of  air,  one 
coming  to  the  foremost  part  of  the  ventilating  ti^unk 
and  the  other  to  the  after  part  ? — ^The  horizontal  venti- 
lator went  right  fore  and  aft  along  the  keelson  ;  and 
then  there  were  ventilators  up  and  down  in  the 
three  hatchways  which  went  into  this  fore  and  aft 
ventilator. 

2414.  Those  upright  ventilators  were  uptakes  for 
the  gaa  ?— Yes. 

2415.  You  had  an  in  draught  at  the  after  part  of  tliat 
trunk  that  was  laid  horizontally  and  you  had  an  in 
draught  at  the  fore  part  ? — Yes. 

2416.  And  those  perpendicular  or  vertical  trunks 
were  the  exits  for  the  foul  air  ? — ^Yes. 

2417.  {Mr,  Fenwick,)  You  said  you  were  36  days 
out  when  you  first  discovered  indications  of  heat  ? — 
Yes. 

2418.  Whereabouts  were  you  then? — In  29"  south 
and  30°  west. 

2419.  You  say  you  had  your  hatches  off  most  part 
of  the  time  ?— Yes,  till  that  night. 

2420.  You  had  orderecl  the  hatches  to  be  put  on 
that  night  on  account  of  the  changeable  weather  ? — 
Yes,  when  you  come  outside  80°  south  you  may  expect 
gales  of  wind. 

2421.  {Mr,  Cory,)  Those  particular  coals  which 
were  shipped  in  the  "  Malabar "  could  not  have  been 
very  fresh  from  the  colliery,  could  they  ? — ^I  could  not 
say. 

'2422.  You  loaded  in  London  ?— Yes. 

2423.  There  are  no  collieries  in  the  immediate 
neighbourhood  of  London  ? — ^No. 

2424.  The  coal  must  have  come  some  distance  ?— 
Yes. 

2425.  It  must  have  been  shipped  into  the  lighters 
in  London  ? — ^Yes. 

2426^  Therefoix)  it  could  not  have  been  very  fresh 
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from  the  coUiery  ? — ^I  have  no  information  as  to  how 
long  it  was  out  of  the  coal  pits,  but  it  was  taken  on 
board  in  a  wet  condition. 

2427.  Those  coals  must  have  come  some  distance, 
while  many  of  the  other  cargoes  which  you  have 
carried  safely  would  probably  have  come  very  quickly 
from  the  colliery  ? — They  may  have  come  quickly  from 
the  colliery,  but  they  would  have  been  put  out  in  bins 
at  the  colliery  and  exposed  to  the  air  a  long  time  before 
shipment. 

2428.  You  look  upon  that  exposure  of  the  coal  to 

The  witness 


the  air  at  the  colliery  before  shipment  as  an  element  of 
safety  ? — Yes. 

2429.  Have  you  any  reason  for  coming  to  that  con- 
clusion ? — There  are  so  many  coal  ships  that  take  fire 
nowadays  when  they  do  not  keep  the  coal  in  bins  at 
the  collieries  as  they  used  to  do  before  being  shipped 
that  I  come  to  that  conclusion ;  that  is  the  only  thmg  I 
goby. 

2430.  (^Chairman,)  You  do  not  draw  your  con- 
clusion from  the  case  of  the  "  Malabar,"  but  from 
general  observation  ? — ^Yes. 

withdrew. 


Captain 
J,  Galloway, 

6  July  1875. 


Captain  James  Cawkitt  examined. 


2430a.  {Chcdrman,)  You  are  manager  of  the  Salvage 
Association  at  Liverpool  ? — I  am. 

2431.  And  chief  surveyor  to  the  local  underwriters  ? 
— Yes- 

2432.  How  long  have  you  held  that  position  ? — 
About  12  years. 

2433.  Previous  to  that  you  had  been  master  of  a 
ship  in  the  East  Indian  trade  ?-— In  the  East  Indian 
trade,  the  China  trade,  and  the  Australian  trade. 

2434.  In  both  capacities  you  have  had  some  expe- 
rience in  connection  with  the  shipment  of  coal  ?  — • 
My  experience  with  regard  to  the  shipment  of  coal 
since  I  left  the  sea  has  been  chiefly  confined  to  Liver- 
pool and  Birkenhead,  but  I  have  heard  a  great  deal 
about  the  shipment  of  coal  from  other  parts  from  time 
to  time. 

2435.  You  have  studied  the  question  from  infor- 
mation that  has  reached  you  more  than  from  your 
actual  personal  experience  ? — ^That  is  so. 

2436.  Have  you  arrived  at  any  opinion  with  respect 
to  the  greater  or  less  liability  of  particular  kinds  of 
coal  to  ignite  spontaneously  on  board  ship  ? — More 
particularly  of  late  we  have  found  that  the  number  of 
cases  of  burnings  has  increased  chiefly  in  the  Lanca- 
shire coaly  smelting  coal  going  out  to  the  west  coast 
of  South  America. 

2437.  At  Birkenhead  you  ship  exclusively  North 
Wales  and  Lancashire  coal  ? — Yes. 

2438.  You  do  not  ship  any  Derbyshire  coal  there  ? 
—No. 

2439.  Nor  any  Staffordshire  ?  —  There  may  be 
some,  but  it  is  chiefly  North  Wales  and  Lancashire. 

2440.  Have  you  noticed  any  increase  in  the  casual- 
ties in  the  shipments  of  North  Wales  coal  of  lata 
years  ? — Not  so  much  of  late  years. 

2441.  But  you  have  observed  a  considerable  in- 
crease in  the  casualties  in  the  Lancashire  coal?'-^ 
Yes. 

2442.  Could  you  describe  to  the  Commission  the 
particular  seams  or  the  particular  denominations  of 
coal  which  appear  to  you  to  be  more  liable  to  spon- 
taneous combustion  than  others  ? — I  do  not  think  I 
could  give  you  the  seams.  I  think  they  have  been 
chiefly  Barnes'  shipments  of  Lancashire  coal  and  one 
or  two  others,  which  Mr.  Bundell  gives  in  his  list.  I 
could  not  tell  you  the  particular  seams  or  the  pits.  I 
can  only  say,  speaking  of  shipments  of  Lancashire 
coal  generally,  that  we  have  noticed  that  there  have 
been  more  fires  in  them  of  late  than  in  others. 

2443.  Do  not  the  underwriters  endeavour  to  trace 
home  the  particular  description  of  coal  in  which  the 
greatest  risks  seem  to  occur  ? — Yes. 

2444.  Have  they  not  succeeded  in  that? — ^They 
have  the  statistics  which  Mr.  Bundell  has  embodied 
in  his  pamphlet ;  many  of  his  statistics  are  got  up 
from  our  surveyors*  reports,  and  they  are  i^ecorded  in 
the  pamphlet  which  he  has  published. 

2446.  All  you  are  able  to  say  is  that  in  coal  raised 
from  certain  districts  in  Lancashire  the  risk  seems  to 
be  much  greater  than  it  used  to  be  ? — ^Yes. 

2446.  How  would  you  describe  those  districts  ? — I 
should  call  them  the  Lancashire  coal  districts. 

2447.  Is  the  result  of  that  that  the  premiums 
charged  hy  the  underwriters  on  the  shipment  of  Lan- 
cashire coal  has  risen  ? — ^Not  alone  on  Lancashire 
coal. 


2448. 
—Yes. 
2449, 
2450 


Caaiain 
J,  CawkiU. 


Is  it  higher  than  it  was  on  Lancashire  coal  ?         


Much  higher  ? — Yes. 

Have  you  been  able  to  arrive  at  any  opinion 
as  to  what  the  cause  of  the  increased  liability  to  fire 
may  be  ? — ^My  own  opinion  is  that  a  great  deal  of  it 
is  attributable  to  the  shortness  of  tune  that  elapses 
between  the  time  of  the  coal  being  wrought  from  the 
pits  and  its  going  into  the  ships,  and  perhaps  from  an 
inferior  kind  of  coal  being  shipped. 

2461.  The  shortness  of  time  would  cause  the  coal 
to  be  more  gaseous  ? — The  air  would  not  have  the 
same  opportunity  of  percolating  through  it  and  per-* 
mitting  the  gases  to  escape  before  the  coal  was  put 
into  the  ship's  hold  ? — ^No. 

2462.  That  would  point  rather  to  explosion  than  to 
heating  and  spontaneous  combustion  ? — This  coal  is  of 
an  explosive  character.  I  do  not  profess  to  have  a 
thorough  scientific  knowledge  of  coal ;  but  the  im- 
pression upon  my  mind  is  that  the  more  coal  is  liable 
to  spontaneous  combustion  the  less  it  is  liable  to  ex- 
plosion, and  the  more  liable  it  is  to  explosion  the  less 
liable  it  is  to  spontaneous  combustion.  I  am  not 
positively  certain  that  that  is  so. 

2463.  Is  it  your  judgment  that  it  is  rather  in  the 
direction  of  heating  than  in  the  direction  of  explosion 
that  the  recent  increase  of  accidents  has  taken  place  ? 
-—I  think  so.  In  the  whole  of  my  experience  I  have 
only  had  one  case  of  explosion,  and  that  occurred  at 
Birkenhead  about  six  years  ago.  That  was  in  the 
case  of  a  vessel  called  the  '*  Mary  Amelia,"  which 
loaded  South  Wales  steam  coal  from  the  Dyffryn  steam 
colliery.  Our  surveyor  had  a  note  that  she  had  loaded 
a  cargo  of  South  Wales  coal.  There  was  no  ventila- 
tion. They  closed  the  hatches  on  the  Saturday,  and 
on  the  Monday  we  heard  that  an  explosion  had  taken 
place  at  Birkenhead,  and  it  turned  out  that  it  was  in 
this  vessel.  It  appears  that  the  hatches  having  been 
closed  from  Saturday  night,  the  ship  keeper  went  on 
board  on  the  Monday  morning,  and  went  into  the 
store-room  with  a  naked  light,  and  the  whole  deck 
blew  off.  The  man  was  badly  injured,  and  a  paper 
was  found  in  his  pocket  warning  him  against  the  ex- 
plosive character  of  this  coal,  and  telling  him  not  to 
take  a  naked  light  down  below.  That  has  been  the 
only  case  of  explosion  in  the  neighbourhood  of  Liver- 
pool that  has  occurred  in  my  experience. 

2454.  With  reference  to  heating  and  spontaneous 
combustion,  have  you  formed  any  opinion  as  to  the 
desirability  or  otherwise  of  ventilation  ? — I  am 
strongly  in  favour  of  ventilation,  that  is  to  say,  venti- 
lation carried  out  thoroughly  and  carefully. 

2466.  Will  you  describle  what  system  of  ventilation 
you  would  recommend  ? — If  we  could  ventilate  the 
whole  cargo  in  a  body,  so  as  to  admit  air  through  the 
whole  of  it,  I  do  not  think  spontaneous  combustion 
could  arise,  but  perhaps  it  might  be  impossible  to 
devise  any  system  of  ventilation  to  do  that, 

2466.  Even  though  the  coal  should  be  small  and 
wet  ? — I  should  think  if  the  coal  was  shipped  damp, 
and  it  was  small  coal  and  in  a  confined  space,  fire- 
damp must  follow.  That  would  be  a  very  dangerous 
state  of  things  I  think. 

2457.  In  any  case  you  would  be  for  the  greatest 
amount  of  ventilation  possible  ? — Yes ;  as  a  preven- 
tion. 
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Captain  2458.  What  exact  process  of  ventilation  would  you 

J,  Cawkitt^  recommend  ? — What  I  should  recommend  in  the  first 
place  would  be  a  platform  perforated  with  small  holes, 
laid  under  the  cargo,  so  as  to  raise  the  cargo  and 
allow  a  cuiTent  of  air  underneath  it,  and  then  ventila- 
ting shafts  up  each  hatchway,  communicating  for  and 
aft  with  the  top  of  this  platform. 

2459.  How  high  should  the  platform  be  above  the 
keelson  ? — In  a  wooden  ship  it  need  not  be  as  high  as 
the  keelson,  but  I  should  say  it  might  be  about  18 
inches  from  the  ceiling  to  the  top  of  the  platform. 

2460.  Carried  the  whole  way  fore  and  aft  ? — ^Tes  ; 
as  far  as  the  coals  were  carried.  Those  ventilators 
should  he  carried  up  above  the  deck  with  those  bell- 
mouthed  tubes  upon  them,  so  that  they  could  be 
turned  to  the  wind  to  enable  a  current  of  air  to  go 
down  under  the  platform. 

2461.  Irrespective  of  ventilation,  have  you  any 
suggestion  to  make  with  regard  to  precautions  which 
are  now  not  taken,  and  which  you  think  ought  to  be 
taken  ? — The  great  point  is  the  shipping  of  the  coal 
in  a  good  dry  condition,  and  every  care  being  taken 
that  air  is  admitted  into  the  hold  by  every  possible 
means.  I  think  it  is  a  most  important  point  that  the 
coal  should  be  shipped  dry. 

2462.  {Sir  George  Elliot,)  How  long  have  you  had 
the  superintendence  of  the  shipment  of  coals  at  Liver- 
pool and  Birkenhead  ? — I  have  not  the  special  super- 
intendence of  the  shipment  of  coal  more  than  any 
other  cargoes,  but  in  the  course  of  our  duties  we  note 
Iiow  coal  ships  are  loaded  for  the  information  of  the 
underwriters. 

2463.  You  are  employed  by  the  underwriters  ? — I 
am  chief  surveyor  to  the  Liverpool  underwriters,  but 
we  are  daily  in  communication  with  gentlemen  who 
superintend  specially  the  loading  of  coal  for  the 
Peninsular  and  Oriental  Company,  the  East  Indian 
railways,  and  so  on. 

2464.  How  long  have  you  held  that  office  ? — 12  or 
14  years. 

2465.  I  suppose  in  your  experience  there  has  been 
a  much  larger  number  of  cases  of  tire  in  coal-laden 
ships  these  last  two  or  three  years  than  there  had  been 
l^reviously  ? — There  can  be  no  question  about  that. 

2466.  Has  there  been  less  ventilation  the  last  two 
or  three  years  ? — ^I  think  the  ventilation  has  been 
about  similai*. 

2467.  It  is  not  due  to  any  change  in  respect  of  ven- 
tilation ? — No. 

2468.  What  strikes  you  as  the  reason  for  these 
increased  number  of  casualties  ? — ^As  I  said  before,  I 
think  the  shipment  of  small  coal  has  a  great  deal  to  do 

'  with  it.  It  has  not  been  allowed  to  accumulate  at  the 
pits,  and  then  it  goes  fresh  from  the  pits  to  the  ship. 
Of  late  that  has  been  particularly  so  in  consequence 
of  labour  strikes,  and  so  forth,  and  in  consequence 
also  of  the  great  demand  for  coal,  and  the  small 
quantity  ready  to  ship.  That  has  been  particularly 
so  with  regard  to  this  smelting  coal.  I  think  very 
inferior  qualities  and  small  coal  have  been  shipped. 

2469.  Have  the  coals  been  shipped  witii  more  des- 
patch the  last  two  or  three  years  than  previous  to  the 
last  two  or  three  years  ? — I  think  they  have. 

2470.  What  makes  you  think  so? — Perhaps  last 
year  they  were  not  so  quickly  shipped,  but  before  that 
there  was  a  very  great  demand. 

2471.  Was  there  not  a  great  difficulty  to  get  coals 
last  year  ? — Last  year  there  was. 

2472.  And  consequently  were  not  they  shipped 
more  rapidly  ? — The  individual  ships  that  loaded 
would  receive  the  cargoes  more  rapidly ;  there  were 
a  great  number  of  ships  waiting  for  coal  at  the  time. 

2473.  Are  you  aware  that  no  more  coal  was  raised 
in  1873  and  1874  than  previously  ? — I  am  not  aware 
of  that. 

2474.  You  regard  the  rapidity  with  which,  during 
the  last  two  or  three  years,  coals  were  brought  from 
the  pit  to  the  ship  as  compared  with  previous  times, 
as  one  of  the  causes  of  the  increased  number  of 
casualties  ? — Yes. 

i^lS.  Another  cause  ia  your  opinion  is  that  the 


coal  has  been  smaller  than  it  was  three  or  four  years 
ago  ? — I  think  the  Lancashire  coal  has  been  smaller. 

2476.  There  has«been  no  change  in  the  ventila- 
tion ? — ^No,  I  think  not.  We  believe  in  ventilation, 
and  we  have  tried  to  get  it  carried  out  to  the  greatest 
extent  of  our  recommendations. 

2477.  You  said  that  Barnes*  coal  was  more  espe- 
cially liable  to  take  fire  spontaneously  ? — He  is  one  of 
the  shippers  to  the  West  Coast.  Several  of  his  ships 
have  been  burnt  with  that  description  of  coal  in 
them. 

2478.  That  is  from  Lancashire  ?— Yes. 

2479.  You  cannot  specify  any  particular  district  ? 
— No ;  I  do  not  know  what  mines  they  came  from. 

2480.  i^Mr.  Duncafu)  Did  you  carry  coals  yourself 
when  you  commanded  a  ship  ? — ^No. 

2481.  How  many  years  back  does  your  experience 
go  in  conexion  with  the  shipping  of  coals  ? — 12  or  14 
years. 

2482.  Do  you  think  there  was  as  much  ventilation 
12  or  14  years  ago  as  there  is  now? — No;  I  think 
there  is  more  ventilation  now. 

2483.  Seeing  that  there  is  more  ventilation  now 
than  formerly,  might  not  it  be  that  ventilation  does 
harm  rather  than  good;  has  that  ever  occurred  to 
you  ? — ^No  ;  I  think  the  number  of  long  voyage  coal 
ships  to  the  east  has  been  increasing  of  late,  and  that 
would  account  for  an  increased  number  of  casualties. 

2484.  If  you  were  told  that  scientific  men  who  have 
analysed  coals  liave  found  that  they  contain  sulphur 
and  pyrites  and  have  ascertained  that  by  allowing  a 
current  of  air  to  pass  over  those  constituents  the 
oxygen  of  the  air  very  likely  tend  to  set  the  coal  on 
fire,  you  would  probably  question  the  desirability  of 
passing  great  quantities  of  air  over  coal  when  carried 
on  board  ship  ? — If  a  fire  took  place  no  doubt  ven- 
tilation would  tend  to  aggravate  it,  but  as  a  preven- 
titive  we  believe  in  ventilation,  and  further  we  think 
that  it  leads  to  other  precautionary  measures.  I  do 
not  think  sufficient  care  is  taken  by  the  captains 
and  officers  of  ships  that  load  coal.  I  think  they  are 
too  careless  about  it.  They  do  not  take  the  danger 
of  the  cargo  they  are  taking  on  board  fully  into  con- 
sideration. 

2485.  In  what  way? — I  mean  in  taking  precau- 
tions. For  instance,  there  are  very  few  coal  ships 
that  go  away  with  a  thermometer  to  test  the  ^tem- 
perature of  the  coal. 

2486.  That  would  not  prevent  the  firing  of  the  coal  ? 
— No ;  but  it  might  forewarn  them  of  danger. 

2487.  You  mean  by  their  not  taking  care  they  are 
not  careful  tiO  keep  their  hatchways  covered  in  rainy 
weather  and  things  of  that  sort  ? — I  think  the  princi- 
pal precautions  are  required  when  they  are  loading 
the  cargo  and  they  ought  to  be  continued  throughout 
the  voyage. 

2488.  It  has  been  stated  before  this  Commission 
that  there  are  cases  where  the  admission  of  air  would 
positively  tend  to  put  the  coals  on  fire ;  that  allowing 
a  current  of  air  to  pass  through  them  would  supply 
to  the  pyrites  contained  in  the  coals  the  veiy  thing  to 
create  spontaneous  combustion  ;  has  that  ever  occurred 
to  you? — That  has  occuned  to  me;  but  that  is  a 
question  for  scientific  men  to  deal  with. 

2489.  Further  than  your  own  practical  experience 
you  have  no  data  upon  which  to  ground  your  judg- 
ment in  reference  to  ventilation  being  very  desirable  ? 
—No. 

2490.  You  probably  consider  that  coals  emit  gases, 
which  gases  are  infiammable,  and  that  it  is  therefore 
desirable  to  get  them  out  of  the  ship  as  quickly  as  pos- 
sible. Is  that  the  principle  on  which  you  think  ven- 
tilation is  desirable  ? — The  principle  on  which  I  think 
ventilation  desirable  is  that  it  is  desirable  to  get  a 
current  of  air  through  the  coal ;  gas  usually  accumu- 
lates on  the  upper  surface ;  if  the  gas  accumulates  on 
the  upper  surface  that  is  a  difierent  condition  of  things 
to  spontaneous  combustion  ;  that  occurs  from  firedamp 
in  the  ship  hold. 

2491.  {Mr.  Abel.)  You  state  that  coals  in  which 
explosions  were  likely  to  occur  would  be  less  liable  to 
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spontaneous  combustion  than  other  coals ;  have  you 
any  facts  to  support  that  opinion  ? — "No ;  it  is  merely 
my  own  opinion  and  the  result  of  conversation  with 
others.  There  have  been  very  few  cases  of  sponta- 
neous combustion  in  shipments  of  coal  from  South 
Wales  ports  where  they  ship  steam  coal  of  the  best 
character. 

2492.  Is  that  coal  liable  to  explosion  on  board  ship  ? 
—Yes ;  I  believe  the  south  Wales  coal  is. 

2493.  That  is  only  an  opinion  ? — It  is  only  my  own 
opinion. 

2494.  You  also  stated  that  coal  coming  fresh  from 
the  pits  was  more  liable  to  spontaneous  heating  than 
coal  which  had  been  exposed,  and  you  thought  that  the 
increase  in  the  number  of  casualties  was  partly  due  to 
that.  Is  that  based  upon  any  tacts  that  you  can  give 
the  Commission  ? — That  is  only  a  general  opinion 
I  have  fonned. 

2495.  You  also  stated  that  small  coal  had  been 
allowed  to  accumulate  at  the  pits  and  that  this  had 
been  shipped  fresh  frcm  the  pits  to  the  ships,  and 
you  thought  that  that  was  one  cause  of  the  sponta- 
neous heating.  I  do  not  quite  understand  that  ? — ^The 
small  coal  would  be  more  liable  to  generate  heat  and 
damp  than  large  coal.  Large  coal  stowed  in  the 
vessel's  hold  would  admit  air  amongst  it. 

2496.  What  you  really  meant  was,  that  the  in- 
creased number  of  casualties  might  be  due  to  shipping 
a  larger  proportion  of  small  coal  which  had  been 
allowed  to  accumulate.  If  that  small  coal  was  damp 
it  would  be  more  liable  to  spontaneous  heating  ? — ^Yes. 

2497.  You  ascribe  the  increased  number  of  casual- 
ties rather  to  the  larger  proportion  of  small  coal 
shipped  than  to  the  shipping  of  it  fresh  from  the  pit  ? 
— ^I  think  it  is  due  to  both  causes. 

2498.  Have  any  facts  come  within  your  knowledge 
which  have  led  you  to  that  conclusion,  or  is  it  merely 
an  opinion  ? — Most  of  the  burnings  in  the  ships  we 
have  heard  of  have  been  under  the  main  hatch,  and 
the  bulk  of  the  burnings  have  been  in  vessels  that 
have  been  loaded  under  the  tips  where  the  coal  is 
broken,  and  where  there  has  been  a  lot  of  smaU  coal 
accumulating  round  the  main  hatchway,  And  I  believe 
in  most  instances  the  fire  has  been  proved  to  have 
originated  about  the  main  hatchway. 

2499.  Those  casualties  have,  in  your  opinion,  been 
caused  by  the  production  of  small  coal  by  the  method 
of  shipping,  and  not  by  the  shipping  of  a  larger  pro- 
portion of  small  coal  as  such  ? — That  is  so  to  a  cer- 
tain extent,  but  the  action  of  damp  in  the  case  of 
small  coal  would  be  more  iujurious  than  in  the  case  of 
large  coal  in  a  confined  space. 

2600.  (Mr.  Young.)  You  are  practically  employed 
as  professional  assessor  to  the  underwiiters  at  Liver^ 
pool,  and  you  go  round  to  look  at  the  ships  for  tha 
purpose  of  seeing  that  the  ships  are  in  goK>d  order, 
and  that  the  cargoes  are  properly  loaded  ? — Our  staff 
of  surveyors  do,  and  I  u^d  to  do  so  till  lately.  I  am 
more  in  the  office  now. 

2501.  Coals  of  course  only  come  along  with  other 
things  under  your  observation  ? — Yes. 

2502.  You  have  not  paid  any  particular  attention 
to  coal  cargoes  ? — ^Yes,  as  regards  ventilation,  storage, 
quality,  aud  quantity  shipped  by  each  vessel. 

2503.  Has  your  experience  led  you  to  warn  under- 
writers against  certain  ckisses  of  coal  as  being  liable 
to  spontaneous  ignition  when  shipped  on  board  vessels  ? 
— All  that  we  have  been  in  the  habit  of  doing  till 
lately  has  been  to  report  that  a  vessel  is  loading  with 
a  cargo  of  North  Wales  coal,  South  Wales  coal,  or 
Lancashire  coal,  and  whether  by  hand  or  by  tips, 
without  reference  to  the  colliery ;  but  of  late,  since 
these  burnings  have  been  so  frequent,  we  have  been 
taking  notice  of  the  colliery  from  which  the  coals 
have  come. 

2504.  Have  you  found  a  marked  increase  in  the 
number  of  c&ses  of  spontaneous  combustion  in  ship- 
ments of  coal  from  Birkenhead  within  the  last  two 
years? — There  was  a  great  immunity  from  fire  in 
coal  shipped  at  Birkenhead  till  about  three  years  ago. 
We  had  scarcely  a  case  of  spontaneous  combustion  in 
shipments  from  Birkenhead  till  three  years  ago. 
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2505.  Has  there  been  a  great  increase  also  in  the 
number  of  such  cases  in  ships  that  have  gone  from 
Liverpool  ?— Yes. 

2506.  Has  the  increase  been  greater  than  in  the 
case  of  Birkenhead  ? — Yes. 

2507.  Your  advice  to  the  underwriters  would  be 
to  avoid  insuring  ships  shipping  coal  from  such  and 
such  collieries  ? — They  would  notice  the  facts  given 
in  our  reports  and  act  upon  them. 

2506.  Has  it  come  within  your  observation  that 
the  class  of  ships  that  carry  coals  from  either  of  those 
two  places  has  deteriorated  during  the  last  few  years  ? 
— ^We  think  they  have  rather  improved. 

2509.  They  are  mostly  iron  ships  ? — Yes,  and  large 
fine  American  ships. 

2510.  You  do  not  find  so  many  old-fashioned 
colonial-built  vessels  of  a  low  class  ? — No,  not  so 
many. 

2511.  Do  you  find  that  ship  owners  as  a  general 
rule  take  great  pains  in  the  way  of  seeing  how  the 
coals  are  shipped  themselves  ? — Yes. 

2512.  Irrespective  of  you  and  your  surveyors  ? — I 
think  so.  I  think  every  disposition  is  shown  to  carry 
out  the  recommendations  of  the  surveyors. 

2513.  They  make  you  welcome  on  board  ? — ^Yes. 

2514.  {Mr.  Icely.)  la  it  one  of  your  requirements 
that  the  temperature  of  the  cargo  should  be  taken  ? — 
Our  surveyors  who  visit  the  ship  ask  the  captain 
before  the  vessel  loads  what  mode  of  ventilation  is 
adopted,  what  coal  he  is  taking,  the  quantity,  and  so 
forth.  One  of  the  questions  we  put  is  whether  he  is 
taking  a  thermometer  with  him  to  test  the  tempera- 
ture, if  he  says^  No,  we  recommend  him  to  do  so,  and 
we  advise  his  recording  the  temperature  in  the  log 
book  each  day. 

2515.  Has  it  been  your  custom  to  ask  those  ques- 
tions and  to  make  those  recommendations  for  a  long 
period  or  a  short  one  ? — ^It  has  been  our  custom  for 
several  years  back.  We  cannot  insist  upon  their 
doing  what  we  recommend.  We  merely  advise  and 
suggest. 

2516.  Within  your  experience  for  how  long  a  period 
has  it  been  considered  necessary  to  ventilate  ships  ? — 
I  think  they  have  been  ventilated  now  as  far  back  as 
I  can  recollect,  but  the  mode  of  ventilation  I  think 
has  been  rather  improved. 

2517.  A  system  of  ventilation  of  some  sort  or  other 
has  been  adopted  for  a  great  number  of  years  ? — Yes, 
I  think  so. 

2518.  {Mr.  Fenvnck.)  You  are  decidedly  in  favour 
of  ventilation  yourself,  and  the  Underwriters'  Asso- 
ciation at  Liverpool  adopt  your  views  in  regard  to 
ventilation  ?  —  Our  mode  of  ventilation  has  been 
adopted  by  them,  and  it  is  understood  that  most  of 
the  ships  which  they  insure  are  ventilated  in  that 
way. 

2*519.  {Chairman,)  Was  coal  treated  as  a  specially 
hazardous  cargo  till  lately  ? — Formerly  I  do  not  think 
it  was. 

2520.  Was  the  premium  on  ships  carrying  coal 
higher  than  upon  ships  carrying  iron  ? — No. 

2521.  Now  it  is  very  much  higher  ? — Yes. 

2522.  That  is  the  result  of  the  impression  produced 
on  the  minds  of  the  underwriters  by  the  casualties  in 
the  last  few  years  ? — Yes. 

2523.  Is  there  any  difference  in  the  premium 
charged  on  ships  going  from  Liverpool  with  Lanca- 
shire coal  and  that  charged  on  ships  going  from 
Birkenhead  with  North  Wales  coal  ? — ^No.  I  think 
the  premiums  are  generally  equal;  they  have  all 
risen. 

2524.  Though  the  risk  may  really  be  very  different  ? 
—Yes. 

2525.  There  is  a  sort  of  panic  among  the  under- 
writers just  at  present  ?— There  is,  in  consequence  of 
the  frequent  burnings  of  late. 

2526.  Are  the  undei*writers  kept  fully  informed  of 
all  facts  tending  to  show  the  comparative  liability  of 
different  descriptions  of  coal  to  take  iu-e  sponta- 
neously ? —  The  underwriters  have  Mr.  RundelPs 
statistics  before  them,  and  they  are  guided  by  those 
facts  in  taking  risks.  We  state  that  a  vessel  is  loading 
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a  cargo  of  Lancashire  ooal,  and  we  may  state  the 
colliery  from  which  the  coal  comes.  The  under- 
writers are  now  thoroughly  posted  in  the  character 
of  the  coal  from  the  different  collieries.  Mr,  KundeU's 
statistics  give  the  number  of  burnings,  and  also  the 
mine  that  the  coal  comes  from,  and  the  underwritei's 
are  posted  up  in  those  facts  accordingly. 

2527.  I  gather  that  you  merely  report  what  coal  it 
is  that  is  being  shipped,  and.  then  the  underwriters 
have  Mr.  Rundell's  statistics  before  them,  by  which 
they  are  guided  in  fixing  the  premium  they  charge 
according  to  the  denomination  of  the  coal  ? — That  is 
80.  I  believe  the  premiums  are  equal  all  over.  I  do 
not  think  there  is  any  great  difference  between  the 
premium  in  the  case  of  one  coal  and  another. 

2528.  If  the  premiums  are  equal  all  over,  an!l  if  it 
has  come  out  before  us  that  there  is  a  very  remarkable 
distinction  in  the  liability  to  ignition  spontaneously 
between  different  kinds  of  coal,  one  would  infer  that 
the  underwriters  are  imperfectly  informed  with  regard 

The  witness 


to  the  various  characters  of  the  different  descriptioos 
of  coal  ? — ^I  do  not  think  that.  I  think  each  under- 
writer will  take  his  own  view.  I  could  not  speak 
with  regard  to  the  premiums.  I  think  the  under- 
writers as  a  body  are  ^Uy  informed  as  to  the  dan- 
gerous qualities  of  paii;icular  descriptions  of  ML 
Each  underwriter,  I  presume,  will  act  on  his  own 
judgment. 

2529.  (Mr,  Young.)  You  say  the  premiums  remain 
very  much  the  same.  Is  not  it  the  case  that  liver^ 
pool  underwriters  do  not  underwrite  such  cargoes  as 
you,  from  your  reports,  show  to  be  dangerous,  and 
that  those  cargoes  are  not  taken  in  Liverpool  at  all  ? 
— That  rests  with  themselves.  We  merely  report  the 
facts  for  them  to  act  on  at  their  pleasure. 

2530.  They  judge  of  them  themselves  ?— Yes. 
2531-2.  I  believe  that  practically  they   refuse  to 

underwrite  risks  that  you  report  unfavourably  on  ?— 
Yes,  I  should  think  so  ;  some  might  and  some  might 
not. 

withdrew. 
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2533.  {Chairman,)  You  have  commanded  ships  in 
the  merchant  service  for  some  years  ? — Yes. 

2534,  You  have  had  considerable  experience  in 
caiTying  coal  ?^ — Yes,  a  good  deal. 

2q35.  About  how  many  voyages  have  you  made 
with  coal? — 10  voyages. 

2536.  Within  how  many  years  ? — 18  years. 

2537.  Have  you  ever  had  a  case  of  spontaneous 
combustion  in  any  of  your  ships  ? — Once. 

2538.  Will  you  tell  us  the  particulars  of  that  case  ? 
— My  first  voyage  with  coal  was  in  a  ship  of  1,100 
tons,  called  the  "  Wallace."  I  loaded  her  with  coals 
in  Cardiff  at  the  beginning  of  March  1852  for  Cali- 
fornia. We  had  to  call  at  Callao  for  orders,  and  then 
we  went  to  San  Francisco.  The  coal  was  on  board 
for  about  seven  months  from  the  time  we  loaded  till 
we  began  to  discharge,  and  though  we  had  no  venti- 
lation there  were  no  signs  of  heating  in  the  ship 
during  the  voyage.  On  the  next  voyage,  in  the  same 
ship,  1  loaded  in  London,  out  of  barges,  and  went  to 
Coquimbo,  and  arrived  all  safe.  On  that  voyage  also 
she  was  not  ventilated.  Then  I  went  out  twice  with 
coal  to  Hong  Kong  in  another  sliip,  a  ship  called  the 
"  India,"  and  she  went  safe. 

2539.  Was  she  ventilated  ?— No.  The  "India" 
loaded  coals  in  the  Clyde,  and  went  to  Hong  Kong  all 
safe.  She  was  not  ventilated,  she  was  only  a  550  tons 
ship  ;  on  both  voyages  there  were  no  signs  of  beat  at 
all.  I  next  went  out  in  the  "  L'Aqouhanna."  On 
her  first  three  voyages  we  were  ventilated,  only 
we  had  no  ventilation  along  the  keelson.  It  was 
the  stevedore's  idea  that  the  large  coal  might  be 
laid  in  a  rough  way  fore-and-aft  along  the  keelson 
and  above  the  keelson  about  two  feet.  He  did 
that  himself,  and  when  the  coal  was  about  8  feet 
high  we  had  two  ventilators  right  fore  and  aft,  about 
15  inches  square,  and  we  had  uprights  in  the  fore 
hatch,  the  main  hatch,  and  the  after  hatch ;  then  we 
had  cross  ventilators  from  those  into  the  uprights,  and 
the  ends  of  those  fore  and  aft  ventilators  were  clear 
from  the  coal ;  they  were  away  2  or  3  feet  from  the 
coal.  That  was  the  system  adopted  for  three  voyages. 
The  coals,  in  the  case  of  those  three  voyages,  were 
loaded  in  Birkenhead  by  barrov/^,  the  barrgw  was 
tipped  wherever  it  was  required  without  any  fall  at 
aU ;  and  then  when  they  came  to  get  within  4  feet 
from  the  beams,  and  they  could  not  work  uudcr  the 
beams,  they  laid  a  plank  on  the  top  of  the  beams  and 
wheeled  the  baiTOws  along  that  way,  and  then  there 
was  only  a  4-feet  drop.  On  the  last  voyage  the  agent 
and  part  owner  was  in  a  great  hurry,  and  he  would 
have  us  go  under  the  tip  in  Birkenhead.  The  tip 
lifts  a  truck  about  15  or  20  feet  above  the  ship's  deck, 
the  coal  runs  in  an  iron  shoot,  and  by  the  time  it  gets 
into  the  hold  it  is  smashed  up  very  much,  and  a  large 
body  of  small  coal  always  lies  where  it  falls,  for  the 
trimmers  never  think  of  trimming  that,  it  is  only  the 
round  coal  that  they  trim.  When  I  saw  this  1 
objected  to  it,  and  I  said  '*  I  do  not  like  this  small 


coal  accumulating  here,  and  we  ought  to  be  careful 
now  that  we  heai-  of  so  many  ships  taking  fiare."  The 
agent  said  '^  Do  you  think  the  ship  will  be  lo6t  through 
it  ?  "  I  said  '^  I  would  not  go  so  far  as  to  say  that,  bat 
still  I  did  not  like  it."  We  had  an  extra  ventilator 
alongside  the  keelson.  We  had  pieces  of  wood  in 
this  way  A  on  each  side  of  the  keelson,  the  lower 
board  was  about  3  inches  off  the  skin.  Then  there 
would  be  a  ventilator  down  each  hatchway  entering 
into  the  fore  and  aft  ventilator  in  the  ship's  bottcm. 
On  this  voyage,  on  account  of  so  much  small  coal 
that  went  in  with  the  tip,  I  had  two  tiers  of  veoti- 
lators,  one  under  the  beams,  and  another  tier  abovo 
the  beams,  there  being  ventilators  into  the  uprights  in 
each  hatch  from  each  of  those  tiers  of  ventilators.  I 
could  not  say  exactly  the  date  we  left  Livia'pool,  1 
think  it  was  the  10th  or  the  15th  of  October  that  we 
left  We  found  no  heat  till  we  got  within  500  miles 
of  Bombay.  -  The  first  indication  we  had  of  the  heat 
was  seeing  the  paint  beginning  to  get  black*  and  there 
was  a  smell  as  if  coal-tar  had  been  capsized,  thoogh 
there  was  no  such  thing  in  the  ship  at  all.  We  got 
the  fire  hose  to  work  and  threw  in  water,  and  palled 
to  in  the  best  way  we  could.  After  we  had  got  ^  feel 
of  water  in  the  ship,  we  got  the  hose  attached  to  the 
main  pumps  and  pumped  the  water  out,  and  then  put 
water  down  the  hold  again  so  as  to  saturate  the  coal, 
but  it  was  all  of  no  avaiL  After  about  50  hours  of  it 
we  were  at  last  obliged  to  put  the  boats  out,  at  about 
4  in  the  morning.  We  got  them  victualled  and 
watered,  and  by  the  time  they  were  ready  it  was  time 
to  go  out. 

2540.  The  ship  was  a  total  loss  ?  —  Yes-  We 
were  not  a  mile  away  from  her  when  the  fiame^ 
burst  up  the  after  hatch  and  the  main  hatch,  and  10 
minutes  afler  the  mainmast  fell  carrying  with  it  the 
mizenmast. 

2541.  What  coal  was  that  ?-*-!  could  not  say.  Oar 
agents  could  tell  probably.  It  was  called  North 
Wales  coal. 

2542*  Considering  your  immunity  from  accidents  of 
this  kind  in  your  previous  voyages,  to  what  do  yoo 
attribute  the  casualty  which  you  met  with  on  that 
occasion? — To  the  coal  being  dropped  down  from 
such  a  height  and  its  being  smashed  up  so  that  there 
was  so  much  small  coal  lying  under  the  main  hatchway. 

2543.  The  accumulation  of  so  much  small  coal  pro- 
duced an  unfavourable  impression  on  your  mind  at  the 
time  ;  you  did  not  expect  to  lose  your  ship,  but  still 
you  thought  it  was  dangerous  for  the  small  coal  to  be 
lying  there  in  such  a  mass  ? — ^Yes, 

2544.  Do  you  think  that  the  thorough  ventihition 
which  you  seem  to  have  exceptionally  given  to  this 
ship  increased  the  danger,  or  do  you  think  that  ii 
diminished  it  ? — When  the  fire  did  take  place  it  was 
worse ;  it  acted  as  a  fan  to  blow  it  up. 

2545.  Do  you  think  it  tended  to  diminish  the  risk 
of  taking  fire  originally  ? — I  doubt , it,  because  I  have 

Digitized  by  vnOOQ IC 


MIflUTES  B9:  BVIX^JBSTGB. 


219 


often  carried  coals  without  yentilation  at  all  and  no 
accident  has  happened  with  them. 

2546.  Do  you  take  it  to  be  the  bent  of  your  mind 
from  experience  that  ventilation  does  more  harm  than 
good  ? — ^I  do  not  think  it  does  much  good. 

2647.  What  do  your  owners  say  about  ventilation  ? 
—When  I  came  home  one  of  my  owners,  Mr.  William 
Ross,  of  Glasgow,  was  quite  astonished  that  I  did  not 
turn  to  and  bore  holes  in  the  ship  and  let  the  water 
run  into  her  in  that  way,  and  then  pump  it  out.  I 
said  any  person  while  the  ship  was  burning  could  go 
down  and  bore  holes,  but  after  the  water  came  to  the 
fire  we  should  get  no  one  to  go  down  to  plug  the 
hole. 

2548.  Do  you  know  what  the  opinion  of  your  owners 
is  on  the  question  of  the  ventilation  of  a  coal  ship  ? — 
Myownei'S  are  of  opinion  that  ventilation  is  beneficial. 

2549.  What  are  their  instructions? — ^It  is  left  to 
my  own  judgment  Messrs.  Robert  Toung  and  Com- 
pany, of  Glasgow,  were  the  principal  owners  of  the 
ship,  and  they  left  it  to  me  to  do  everything  I  thought 
was  necessaiy  with  the  advice  of  any  older  hands  in 
the  coal  trade. 

2550.  Do  you  consider  it  to  be  the  general  opinion 
of  those  of  your  experience  that  in  a  trade  like  your 
own  ventilation  is  beneficial  ? — There  are  a  great 
many  that  I  have  known  who  have  had  their  coal  on 
fire,  and  whose  ships  were  well  ventilated,  who  have 
said  that  they  did  not  think  ventilation  was  of  any 
use. 

2551.  They  would  push  the  hatches  off  as  often  as 
possible,  so  that  any  gas  might  escape? — ^We  never 
had  the  hatches  on  except  when  it  was  raining.  Salt 
water  will  not  make  the  coal  take  fire  ;  it  is  the  fresh 
water  that  heats  the  coal. 

2552.  When  you  speak  of  ventilation,  you  mean 
ventilation  through  the  coal  ? — Yes. 

2553.  You  do  not  mean  ventilation  on  the  surface  ? 
— I  believe  it  is  of  great  benefit  on  the  surface,  because 
whatever  gas  there  may  be  it  will  evaporate  through 
the  small  openings  in  the  coal. 

2554.  I  take  it  to  be  the  general  effect  of  your 
evidence  that  you  doubt  the  efficacy  of  ventilation  ? — 
I  doubt  the  practical  worth  of  ventilation  at  all.  The 
last  voyage  I  took  with  coals  was  in  the  **  America  " 
of  Glasgow,  1440  tons  register,  built  of  iron.  We 
sailed  from  the  Clyde  11th  April  1873  with  2000  tons 
of  steam  coal,  and  landed  the  same  at  Coconada,  without 
any  signs  of  heating  during  the  whole  voyage.  No 
ventilators  were  used  on  this  voyage ;  the  owner,  John 
H.  Watt,  Esq.,  did  not  approve  of  them. 

2555.  You  are  strongly  of  opinion  that  the  lower- 
the  fall  of  the  coal  when  it  is  put  into  the  ship  the 
better  ? — Certainly,  you  get  the  coal  rounder. 

2556.  It  is  your  opinion  that  a  large  accumulation 
of  small  coal  in  the  ship's  hold  particularly  under  the 
hatchways  is  very  dangerous  ? — Yes,  because  on  one 
of  my  voyages  when  I  got  to  Bombay  there  were  four 
ships  on  fire,  they  ^had  all  got  in  in  time  to  get  assist- 
ance and  they  got  the  steam  pumps  from  shore  to  put 
out  the  fire,  and  it  was  in  the  after  part  of  the  main 
hatchway  that  those  ships  were  burning. 

2557.  Did  they  load  under  the  tip  ? — Yes,  those 
four  ships  were  all  from  Birkenhead. 

2558.  (Mr,  Dimcan,)  What  was  the  name  of  those 
coals  which  you  loaded  on  this  voyage  when  they 
took  fire  ? — I  cannot  say.  They  were  North  Wales 
steam  coal. 

2559.  Were  they  as  round  coals,  generally  speaking, 
as  you  had  been  accustomed  to  load  from  Birkeor 
head  ? — Something  the  same. 

2560.  As  a  rule  the  coals  from  Birkenhead  are 
large  coals  ? — Yes,  some  of  them  are  very  large. 

2561.  This  cargo  was  not  quite  so  large  ? — No,  and 
the  coals  being  so  small  and  having  to  fall  a  great 
height  there  was  a  great  accumulation  of  small  coal 
round  the  hatchways. 

2562.  Do  you  think  it  possible  that  the  coals  might 
have  come  from  East  Cheshire  and  come  round  to 
Birkenhead  to  be  shipped  ? — They  told  me  that  they 
were  North  Wales  coal. 


2563.  {Mr.  Young,)  Probably  what  you  would  do 
in  future  would  be  to  adopt  the  plan  you  referred  to 
tis  having  been  so  successful  on  board  one  or  two  of 
your  ships,  that  is  to  say  putting  the  largest  pieces  of 
coal  all  along  the  keelson,  and  so  creating  an  internal 
ventilation  ?— That  is  the  way  it  was  done  for  three 
voyages. 

2564.  And  it  was  most  successful  ?-^ — Yes. 

2565.  You  had  no  wooden  ventilators  at  all  in  that 
case  ? — ^Not  to  the  keelson  ;  7  feet  above  the  keelson 
there  were  wooden  ventilators  right  fore  and  aft. 

2566.  Probably  you  will  continue  to  adopt  that 
plan  in  future  ? — It  was  through  the  advice  of  older 
hands  in  the  coal  trade  that  I  adopted  it,  and  I  may 
mention  that  I  never  found  jmy  heat  at  the  bottom  of 
those  ventilators. 

2567.  Did  you  put  the  thermometer  down  from  time 
to  time  ? — ^Yes. 

2568.  Did  you  register  the  temperature  in  the  log 
book  ? — ^Yes  :  the  greatest  heat  I  have  ever  felt  in  all 
the  coal  carrying  in  my  experience  has  been  just  at 
the  hatchway.  You  will  always  feel  the  heat  there, 
but  if  you  go  down  you  will  feel  no  heat. 

2569.  Do  you  mean  that  you  will  feel  the  heat 
whether  the  cargo  is  in  a  state  of  spontaneous  com- 
bustion or  not  ? — I  have  always  experienced  heat  at 
the  liatchway  even  when  I  have  carried  the  cargo 
safely  and  well,  and  it  is  the  same  with  a  cotton  ship. 
The  heat  has  been  so  great  at  the  hatchway  that  you 
would  think  the  ship  was  on  fire. 

2570.  It  is  not  peculiar  to  coal  ? — ^No. 

2571.  {Mr.  Icely.)  Was  this  ship  when  she  took 
fire  ventilated  in  the  same  way  as  she  had  been  when 
she  went  safely  with  her  cargo? — She  was  better 
ventilated  according  to  the  opinion  of  older  hands  in 
the  trade  than  myself ;  we  had  this  roofing  of  wood 
over  the  keelson  and  about  10  inches  above  the  keelson 
there  was  a  free  passage  of  3  feet  on  each  side  of  the 
keelson. 

2572.  Did  the  ends  of  that  horizontal  shaft  extend 
beyond  the  coal  on  each  side  ? — ^They  could  not  go 
exactly  beyond  the  coal  because  of  the  shape  of  the 
ship,  but  round  knobs  of  coal  were  placed  at  the  ends ; 
I  paid  attention  to  that  i  all  the  lai*ge  coal  was  placed 
round  them. 

2573.  Where  was  the  air  admitted  to  that  horizontal 
shaft  ? — From  the  main  hatch  and  the  fore  hatch ; 
upright  ventilators  went  down  into  this  shaft. 

2574.  Did  the  upright  ventilators  have  a  direct 
communication  fore  and  aft  with  the  shaft  ? — Yes. 

2575.  {Mr,  Cory,)  I  understood  you  to  say  that 
you  thought  wet  would  tend  to  promote  heat  in  a  coal 
cargo  ? — Fresh  water. 

2576.  But  not  salt  water  ?— No. 

2577.  So  that  you  would  not  dose  the  hatches  to 
prevent  a  little  salt  water  going  down  ? — ^No ;  unless 
there  is  heavy  weather  we  never  think  of  putting  the 
hatches  on.  If  I  am  not  wrong  I  think  the  Penin- 
sular and  Oriental  Company  tried  an  experiment  with 
salt  water  at  Bombay  ;  they  got  water  carried  up  by 
the  natives  and  they  saturated  the  coal  with  salt 
water  ;  they  put  no  ventilators  in  the  stock  and  there 
never  was  the  least  heat  out  of  the  coals  at  all,  but 
they  are  very  much  afraid  of  their  taking  fire  with 
fresh  water,  and  I  believe  they  have  taken  fire  on  shore 
at  times. 

2578.  {Chairman.)  Have  you  any  suggestion  to 
make  to  the  Commission  on  the  subject  referred  to 
them  ? — I  only  speak  from  what  I  know  by  experience. 
I  may  say  that  if  cotton  gets  wet  with  salt  water  it 
will  heat  and  be  apt  to  set  the  ship  on  fire,  but  fresh 
water  will  not  heat  it.  I  was  at  Bombay  when  two 
ships  were  coming  home  with  cotton  bales;  while 
they  were  loading  the  cotton  was  exposed  to  heavy 
rain ;  that  did  no  barm,  but  afterwards  when  the 
cotton  had  got  saturated  with  sea  water  both  those 
ships  took  tire. 

2579.  {Mr.  Young.)  Was  there  any  oil  or  seed  on 
board  either  of  those  ships  ? — No  ;  oil  is  a  bad  thing 
to  have  on  boai'd.  I  never  allow  a  drop  of  oil  below 
because  there  is  nothing  worse  than  oil. 

Tha  witness  ^thdittw«      
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Mr.  Arthur  Owen  Davis  examined. 


2580.  (Chcdrman.)  You  attend  from  the  Peninsular 
and  Oriental  Company  to  give  us  what  information  the 
company  have  as  regards  spontaneous  combustion  of 
coal  shipped  for  their  service  abroad  ? — ^Yes. 

2581.  WUl  you  tell  us  in  the  first  instance  as  to  the 
year  1874,  what  were  the  total  shipments  of  different 
kinds  of  coal? — In  1874  we  shipped  by  213  colliers 
287,003  tons  of  coal  to  various  foreign  ports.  To 
Alexandria  we  shipped  6,151  tons,  which  waft  carried 
by  nine  colliers.  To  Aden  we  shipped  60,755  tons 
by  36  colliers. 

2582.  Through  the  Canal  ?— No,  round  the  Cape. 

2583.  {Mr.  Duncan.)  Those  are  coal-laden  ships 
properly  speaking? — Yes.  To  Brindisi  we  sent 
28,862  tons  by  27  ships  ;  to  Bombay  we  sent  38,164 
tons  by  24  ships ;  to  Calcutta  we  shipped  6,794  tons 
by  4  ships ;  to  Hong  Kong  we  shipped  19,073  tons 
by  1 1  ships  ;  to  Malta  we  shipped  50,932  tons  by  47 
ships;  to  King  George's  Sound  we  shipped  15,096 
tons  by  8  ships ;  to  Point  de  Galle  we  shipped  28,802 
tons  by  25  ships;  to  Shanghai  we  shipped  4,106  tons 
by  3  ships  ;  to  Singapore  we  shipped  18,834  tons  by 
13  phips  ;  to  Suez  we  shipped  4,217  tons  by  3  ships. 

2584.  (Chairman.)  Did  those  go  through  the 
Canal  ? — i^o,  round  the  Cape  for  ports  to  the  east- 
ward of  Suez.  To  Yokohama  we  shipped  5,217  tons 
by  three  ships. 

2585.  Can  you  give  the  class  of  coal  in  each  case  ? 
— I  have  not  the  respective  quantities  of  each  des- 
cription of  coal  in  every  case,  but  I  can  give  the 
descriptions  of  coal  conveyed  to  the  principal  ports. 
To  Alexandria  we  shipped  of  Bebside  West  Hartley 
(that  is  Newcastle  coal)  1,363  tons,  and  to  the  same 
port  of  Insole's  Merthyr  (which  is  a. Cardiff  coal) 
2,301  tons.  To  Aden  of  Bebside  we  shipped  4,019 
tons,  of  Howard's  West  Hartley  8,917  tons,  of  Bat- 
tersby's  North  Wales  Main  14,316  tons,  of  Scott's 
Brymbo  (a  North  Wales  coal)  14,937  tons,  of  Powell 
Duffryn  (a  Cardiff  coal)  5,992  tons,  of  Insoles  Merthyr 
7,136  tons.  Then  to  Brindisi  we  shipped  19,011  of 
Powell  Duffryn  and  6,474  of  Buddies'  West  Hartley  (a 
Newcastle  coal)  ;  to  Bombay  we  shipped  10,732  tons  of 
Scott's  Brymbo,  1 1,416  tons  of  Battersb/s  North  Wales 
Main,  and  3,785  tons  of  Insoles'  Merthyr  ;  to  Calcutta 
we  shipped  2,186  tons  of  Powell  Duffryn  and  1,804 
tons  of  Insoles  ;  to  Hong  Kong  we  shipped  3,261  tons 
of  Battersby's  North  Wales  Main,  3,146  tons  of  Scott's 
Brymbo,  and  5,079  of  Powell  DuffiTn ;  to  Malta  we 
shipped  33,044  tons  of  Powell  Duffryn,  and  2,927 
tons  of  Davis's  Maestag ;  to  King  George's  Sound  we 
shipped  5,895  tons  of  Battersby's,  3,750  tons  of  Powell 
Duflfryn,  and  3,846  tons  of  Scott's  Brymbo ;  to  Point 
de  Galle  we  shipped  12,822  tons  of  Insoles'  Merthyr, 
3,657  tons  of  West  Hartley  Main,  4,243  tons  of 
Howard's  West  Hartley,  and  6,005  tons  of  Scott's 
Brymbo ;  to  Shanghai  we  shipped  2,966  tons  of 
Powell  Duffiryn,  and  1,140  tons  of  Insoles'  Merthyr ; 
to  Singapore  we  shipped  12,837  tons  of  Insoles'  Mer- 
thyr, and  1,775  tons  of  Scott's  Brymbo;  to  Suez  we 
shipped  2,860  tons  of  Powell  Duffryn,  and  1,357  of 
West  Hartley  Main  ;  to  Yokohama  we  shipped  3,345 
tons  of  Powell  Duffryn,  and  1,872  tons  of  Insoles' 
Merthyr. 

2586.  Will  you  tell  us  what  casualties  yoti  have  had, 
and  with  what  class  of  coal  in  each  case  ? — During 
the  year  there  were  three  ships  which  loaded  Howard's 
West  Hartley  (a  Newcastle  coal)  for  Aden,  Those 
three  were  burnt. 

2587.  Have  you  the  names  of  the  ships? — ^The 
*'  Euxine"  (an  iron  ship)  the  "  Oliver  Cromwell,"  and 
the  <<  Calcutta."    The  <<  Euzine"  had  been  a  Pesinsalar 


and  Oriental  steamer,  and  after  we  sold  her  she  y^a 
converted  into  a  collier.  . 

2588.  {Mr.  Cary.)At  the  time  she  was  burnt  she 
was  a  sailing  ship  ? — ^Yes, 

2589.  {Mr.  Duncan.)  Can  you  tell  us  in  what 
month  of  the  year  those  vessels  sailed  ? — ^The  ^'Euxine" 
sailed  on  the  12th  of  June  1874.  The  « Oliver 
Cromwell "  sailed  on  June  the  18th,  and  the  "  Calcutta'' 
on  June  the  12th.  Then  of  the  ships  carrying  coal 
to  Bombay  there  is  one  missing,  the  "  Nora  Gnemc." 
She  sailed  from  Liverpool. 

2590.  {Chairman.)  In  what  month  did  she  safl?. 
She  sailed  on  the  23rd  of  September. 

2591.  {Mr,  Icely.)  Have  you  the  description  of 
coal  she  was  laden  with  ? — Scott's  Brymbo. 

2592.  {Mr.  Duncan.)  You  have  no  evidence  that 
she  was  burnt  ? — No,  we  only  know  that  she  was  lost ; 
at  least  the  underwriters  have  paid  for  a  total  loss. 
Then  in  the  case  of  the  ship  "  Ontario,"  which  went 
with  coals  to  Bombay ;  her  coals  took  fire  when  she  was 
just  outside  Bombay.  The  Government  sent  a  tug 
out  to  bring  her  into  the  harbour  and  it  was  found 
that  about  100  tons  of  her  coal  had  been  burnt  or 
damaged.  At  all  events  we  have  claimed  for  100  tons 
so  damaged.     The  tug  towed  her  into  Bombay. 

2593.  {Mr.  Icely.)  When  did  she  sail  ?— I  cannot 
give  you  the  date  of  her  sailing. 

{Mr.  Fergtison.)  She  sailed  on  the  6th  August 
1874. 

2594.  {Chairman.)  You  may  say  there  were  four 
cases  of  actual  combustion,  and  one  of  a  ship  missing, 
cause  unknown  ? — Yes. 

2595.  Do  you  know  anything  about  the  state  of  the 
weather  when  the  coal  was  shipped  in  any  of  those 
cases  ? — Generally  more  or  less  wet.  It  frequently 
happens  that  between  the  time  when  the  coal  leaves 
the  pits  and  the  time  it  is  put  on  board  some  of  it 
gets  wet. 

2596.  Do  you  happen  to  know  how  the  coal  was 
put  on  board  those  ships,  whether  by  tip  or  barrow  ? 
At  Birkenhead  the  coal  is  invariably  loaded  by  barrows 
into  our  colliers. 

2597.  {Mr,  Duncan.)  When  the  coal  is  being 
shipped  have  you  any  one  representing  you  to  see  that 
no  coal  containing  pyrites  or  shale  is  shipped? — ^Yes; 
we  have  an  inspector  at  the  ports  of  Newcastle, 
Birkenhead,  and  Cardiff. 

2598.  {Chairman.)  Was  the  "Nora  Graeme"  loaded 
at  Birkenhead  ? — Yes. 

2599.  Where  were  the  "Euxine,"  the  "Oliver" 
«  Cromwell,"  and  the  "  Calcutta  "  loaded  ?— At  New- 
castle. 

2600.  How  were  they  loaded  ? — I  think  i^  were 
loaded  from  tips,  but  I  will  not  be  certain.  Thej 
were  all  loaded  in  the  Northumberland  Dock,  and  1 
believe  firom  tips. 

2601.  Does  the  Peninsular  and  Oriental  Compaoj 
impose  any  conditions  as  to  ventilation  ? — No. 

2602.  It  is  left  to  the  shipowners  to  v^itilate  as 
they  please? — The  underwriters  stipulate  in  some 
cases  that  the  keelson  shall  be  ventilated  with  vertical 
shafts  or  with  Venetian  ventilators  to  hatches. 

2603.  But  in  the  tenders  the  company  itself  does 
not  make  any  condition  ? — No ;  in  fact  our  inspector 
at  Newcastle,  Captain  Steinson,  who  has  had  a  good 
many  years  experience,  and  is  a  thoroughly  practicai 
man,  is  quite  against  the  system  of  ventilatioD  from 
underneath. 

2604.  You  have  given  us  jour  statistics  for  the 
year  18749  have  you  any  similar  statlstica  for  ptevioiB 
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years  ? — ^I  have  drawn  up  a  memorandnm  which  I 
will  read : — 

**  Memorandtjm  relative  to  spontaneous  Combustion 
of  Coal  on  Shore  and  in  Bunkers  of  the  Com- 
pany's Steamers : 

**  Cases  of  spontaneous  combustion  in  the  com- 
pany's coal  stacks  have  taken  place,  but  taking  into 
consideration  the  heavy  stocks  kept  up,  and  the 
extremes  of  heat  and  moisture  to  which  they  are 
exposed,  such  instances  are  very  rare.  About 
10  years  ago  a  case  of  firing  occurred  near  the  bottom 
of  a  large  stack  of  coal  at  Calcutta,  when  about  a 
thousand  tons  of  coals  had  to  be  removed ;  it  was 
then  discovered  that  for  a  space  of  about  6  feet  square 
the  coal  was  in  a  very  heated  and  charred  condition. 
At  Aden,  in  July  last,  two  cases  of  heating  occurred, 
one  in  the  heart  of  a  stack  of  North  Wales  coal,  and 
the  other  near  the  surface  of  a  heap  of  Bebside 
Hartley  (Newcastle)  coal.  In  the  course  of  the  last 
10  years  three  or  four  cases  of  explosion  in  the 
bunkers  of  the  company's  steamers  have  taken  place, 
owing  to  the  close  covers  of  the  bunkers  having  been 
kept  on  too  long ;  it  is,  however,  one  of  the  company's 
standing  orders  to  their  chief  engineers,  that  the  close 
covers  of  the  bunkers  must  only  be  put  on  when  the 
decks  are  being  washed,  or  in  very  bad  weather  ; 
grated  covers  being  used  on  all  other  occasions,  so  as 
to  admit  of  the  escape  of  the  gas  generated  in  the 
coals — (for  the  same  reason  it  would  be  well,  were 
the  hatches  of  colliers  lifted  on  all  occasions  where 
practicable).  In  the  company's  experience  cargoes  of 
the  South  Wales  coal  are  much  less  liable  to  spon- 
taneous combustion  than  either  Newcastle  or  North 
Wales  coal.  The  arrangements  for  stacking  the 
company's  coal  are  as  follows  : 

"  Malta  -  -  In  sheds,  in  the  open,  and  in 
barges,  ready  for  shipment. 

"  Brindisi      -         -  In  the  open. 

"  Aden  -        -       Do.      do. 

"  Bombay     -        -  Under  sheds, 

"  Calcutta     .        -       Do.      do. 

"  Galle         -        -  In  sheds  and  in  the  open. 

"  Singapore  -        -  In  sheds. 

"  Hong  Kong        -      Do. 

«  Shanghai   -         -      Do. 

<'  Yokahama  -  In  floating  hulk  and  in  sheds 

on  shore. 

*'  King  G.  Sound  -  In  floating  hulks  and  in  the 
open  on  shore." 

2605.  It  would  appear  that  in  some  places  the  coal 
is  stacked  in  the  open,  while  in  others  it  is  under 
cover,  the  climate  in  each  case  beins:  very  nearly  the 
same.  Is  there  any  particular  reason  why  coal  should 
be  stacked  differently  in  the  one  case  to  what  it  is  in 
the  other  ? — At  Aden  the  land  on  which  it  is  stacked 
belongs  to  the  Government,  our  tenure  of  the  land  is 
very  uncertain,  and  therefore  we  have  not  erected  any 
sheds  there  for  coal ;  but  at  Bombay,  and  Calcutta, 
and  Shanghai^  where  we  have  our  own  property, 
where  the  land  is  either  freehold  or  leasehold,  we  have 
run  up  sheds. 

2606.  The  company  do  put  the  coal  under  cover 
where  they  can  ? — Yes ;  particularly  at  places  like 
Bombay  and  Calcutta  where  the  monsoon  rains  are 
very  heavy, 

2607.  Can  you  give  us  any  information  for  the 
years  before  1874  similar  to  what  you  have  given  us 
for  1874  as  to  the  number  of  casualties  at  sea?— I 
have  not  such  statistics  here. 

2608.  Could  you  furnish  us  with  a  table  giving  the 
amount  of  coal  shipped  to  places  beyond  the  equator, 
the  number  of  casualties,  and  the  description  of  coal  in 
the  carriage  of  which  the  casualty  occurred,  say  for  a 
few  years  past? — I  will  do  so.  I  know  that  1874 
shows  a  far  larger  percentage  of  cases  of  spontaneous 
combustion  and  casualty  than  any  previous  year. 

2609.  (Mr,  Fenivick.)  Are  you  able  to  assign  any 
cause  for  there  being  so  many  cases  in  1874  as  com- 
pared with  other  years  ? — ^I  do  not  know  the  reason  of 
it.    The  fact  has  caused  a  considerable  amount  of 


attention.  Some  people  say  the  coal  is  not  so  well 
cleaned  as  it  used  to  be,  and  so  a  greater  amount  of 
pyrites  gets  into  it. 

2610.  You  are  not  able  from  your  own  judgment  to 
draw  any  conclusion  upon  the  matter  ? — ^No. 

2611.  (Mr,  Young.)  Yousaid  that  you  inspected  the 
coal  as  it  went  on  board,  but  you  did  not  take  any  care 
about  ventilation,  that  that  was  left  to  the  shipowners  ; 
practically,  then,  you  contract  with  the  shipowner  to 
deliver  so  many  tons  of  coal  at  a  certain  place  and  you 
do  not  care  how  it  gets  there  ? — ^Very  often  it  is  a 
matter  of  difficulty  to  get  tonnage  at  all,  and  if  we 
hamper  a  man  with  all  kinds  of  restrictions  as  to 
ventilation  he  might  not  be  inclined  to  take  our  coals. 
We  naturally  conclude  that  a  shipowner  will  take  as 
much  care  of  his  ship  as  he  can. 

2612.  You  do  not  insure  the  coal  yourselves? — 
Yes,  we  insure  our  coal  and  shipowner  insures  the 
ship. 

.  2613.  You  only  take  such  steps  as  are  necessary  to 
satisfy  the  Underwriters  ? — Just  so. 

2614.  (Chairman.)  You  do  not  ensure  the  coal  in  a 
fund  of  your  own  ? — No,  we  ensure  it  in  the  ordinary 
way. 

2615.  (Mr,  Duncan.)  Probably  one  of  the  reasons 
which  would  prevent  you  interfering  with  the  owner 
as  to  ventilation  wovld  be  that  yoor  own  inspector  in 
whom  you  have  great  confidence  thinks  that  ventilation 
does  harm  rather  than  good  ? — Captain  Steinson  thinks 
so  undoubtedly. 

2616.  On  the  other  hand  othera  might  think  that 
ventilation  would  do  good  ? — Yes. 

2617.  Being  regarded  as  an  uncertain  matter  even 
by  your  own  men,  you  do  not  interfere  ? — Yes,  some 
are  for  it  and  some  are  against  it.  Captain  Steinson 
has  given  strong  evidence  against  Ventilation  from  the 
bottom,  he  prefers  ventilation  from  the  top  by  opening 
the  hatches  and  if  possible  by  having  other  means  of 
access  to  the  cargo  from  the  deck, 

2618.  {Chairman.)  Have  the  rates  you  have  had  to 
pay  for  insurance  risen  much  lately  ? — Yes. 

2619.  By  about  how  much  ? — It  differs  to  various 
ports. 

2620.  Can  you  give  us  the  percentage  of  increase  ? 
— ^I  cannot  give  you  that,  but  I  know  that  after  the 
losses  of  those  three  ships  on  their  voyages  to  Aden, 
and  other  ships  by  fire,  the  rates  did  go  up. 

2621.  And  they  have  not  fallen  since  ? — I  do  not 
think  they  have  fallen  since. 

2622.  So  that  the  company  is  very  much  interested 
in  the  best  information  on  this  subject  being  obtained 
as  soon  as  possible  ? — Yes ;  because  though  we  insure 
our  coals,  still  we  do  not  get  anything  like  the  value  of 
coal  when  it  has  been  lost;  we  merely  get  the 
invoice  value;  we  lose  the  interest  of  the  money 
and  various  other  matters,  and  perhaps  we  have  to  pay 
a  higher  rate  of  freight  on  the  cargo  sent  out  in 
substitution  of  the  lost  cargo. 

2623.  You  do  not  insure  the  coal  at  the  port  of 
arrival  ? — ^No ;  it  is  only  the  invoice  price  of  the  coal 
with  a  per  centage  added  to  cover  contingencies. 

2624.  (Mr.  Duncan.)  Have  you  ever  considered 
whether  your  casualties  were  less  than  those  of  other 
parties  exporting  coals  ? — ^We  have  never  discussed 
the  subject  so  far  as  I  know.  We  take  all  the  means 
we  can  to  get  the  best  ships  and  to  have  them  exa- 
mined and  so  on,  but  it  never  struck  us  to  inquire 
whether  our  per  centage  of  losses  was  greater  than 
that  of  others. 

2626.  You  are  not  able  to  say  whether  your  vigi- 
lant supervision  in  the  shipment  of  your  coals  has 
produced  a  smaller  per-centage  of  losses  as  compared 
with  the  losses  in  the  case  of  other  ships  carrying 
coal  ? — ^No. 

2626.  (Mr.  Ferguson.)  Those  three  ships  the 
<* Oliver  Cromwell,"  the  "Euxine,"  and  the  "Cal- 
cutta" were  loaded  under  Captain  Steinsons  superin- 
tendence ? — Yes. 

2627.  At  the  same  time  that  they  were  loaded  was 
not  there  another  vessel  loaded  called  the  "  Corah  " 
which  was  not  ventilated  and  which  went  safe  ? — Yes. 
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2628.  So  that  the  supervision  of  Captain  Steinson 
being  the  Rame  over  the  four  ships  three  were  burnt 
and  one  not  ? — Yes  the  captain  of  the  "  Corah  "  who 
was  an  American,  objected  to  ventilation  altogether ; 
he  said  it  was  a  mistake. 

The  witness  withdrew, 


26^9.  The  same  description  of  coal  was  shipped  in 
the  **  Corah  "  as  was  shipped  in  the  other  veeeelB  ? — 
I  believe  it  was  the  same  coal  and  the  **  Corah " 
arrived  at  her  destination  safely. 


Adjourned  to  Tuesday  next  at  12  o'clock. 


Tuesday,  23rd  November  1875. 
The  RicxHT  Hon.  HUGH  C.  E.  CHttDERS,  M.P.,  in  the  Chair. 

PRK8ENT  : 


Captain  A,  P. 
Handeman, 

23  Nov.  1875. 


Frederick  ArousTUs  Abbl,  Esq.,  F.R.S. 
Richard  Cory,  Esq. 
George  Duncan,  Esq. 
John  Fenwick,  Esq. 

Captain  Alfred  P.- 

2630.  {Chairman.)  You  were,  I  think,  for  niany 
years  connected  with  the  East  India  navy  ? — Yes,  in 
Bengal. 

2631.  For  more  than  20  years  ? — In  active  service 
23  years. 

2632.  On  shore  as  well  as  at  sea  P-^-Entirely  afloat 
during  that  period. 

2633.  Afterwards  you  were  surveyor  to  the  London 
Salvage  Association  ? — Yes,  for  two  yeare,  during  the 
years  1871  and  1872.  I  was  tihieir  surveyor  in 
Liverpool. 

2634.  As  such  you  had  a  good  deal  to  do  with  the 
ventilation  of  coal-laden  ships  ? — I  had  special  instruc* 
tion  to  take  an  interest  in  the  ventilation  of  coal  ships, 
and  to  report  the  particulars. 

2636.  Subsequently  you  have  been  surveyor  in  the 
Marine  Department  of  the  Board  of  Trade  ? — Since 
1873. 

2636.  In  that  capacity  have  you  had  to  turn  your 
attention  to  the  question  of  ventilation  in  any  way  ? — 
No ;  the  Board  of  Trade  take  no  action  in  respect  of 
ventilation. 

2637.  Your  official  connexion  with  that  question 
has  been  as  surveyor  to  the  Salvage  Association  ? — Yes. 

2638.  In  that  capacity  you  have  formed  very  strong 
opinions  on  the  subject,  I  believe  ? — ^Yes,  I  have  had 
occasion  to  form  a  very  strong  opinion  on  the  subject. 

2639.  And  you  wrote  a  paper  on  the  subject  for  the 
Board  of  Trade,  not  long  ago  ? — In  the  early  part  of 
this  year. 

2640.  About  the  time  when  this  Commission  was 
appointed  ? — ^Yes. 

2641.  In  tJiat  paper  you  have  expressed  a  very 
strong  opinion  in  favour  of  a  thorough  ventilation  of 
coal  cargoes  ? — Either  a  thorough  ventilation,  or  no 
ventilation  at  all. 

2642.  But  of  the  two  you  consider,  I  believe,  that  a 
thorough  ventilation  is  desirable  ? — I  think  it  would 
contribute  to  overcome  the  difficulties. 

2643.  Will  you  state  to  us,  in  general  terms,  what 
your  views  of  proper  ventilation  is,  and  the  reasons 
you  would  give  for  it  ? — ^The  ventilation  that  used  to 
be  adopted  varied  in  its  character.  One  plan  of  ven- 
tilation was  this.  A  platfoim  would  be  built  above  the 
skin  of  the  vessel  and  from  the  platform  there  would 
be  vertical  shafts  at  each  hatch,  and,  in  cases  where 
there  was  no  j^ermanent  'tween  deck  fore  and  aft 
trunks  on  or  under  the  lower  beams  all  running  into 
each  other.  That  ventilation,  I  think,  so  far  as  my 
knowledge  goes,  has  been  very  effective  in  keeping 
the  cargo  from  combustion.  There  may  be  isolated 
exceptions,  but  I  believe,  as  a  rule,  all  ships  that  have 
been  ventilated  in  that  way  with  coal  have  carried 
their  cargoes  to  their  destination  without  any  spon- 
taneous combustion. 

2644.  That  practice  was  in  force  when  you  went  to 
Liverpool  ? — Yes ;  it  had  been  recommended  and  en- 
couraged by  the  underwriters  for  some  time  previously, 
and  my  instructions  were  to  give  it  all  the  encourage- 
ment I  possibly  could.    Then  a  second  style  of  venti- 
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lation  was  merely  running  an  alley-way  by  means  of 
dunnage  wood  or  boards  placed  at  an  angle  on  the 
keelson  :  that  gave  a  fore  and  ail  current  along  the 
middle  line  on  each  side  of  the  keelson,  and  into  that 
the  vertical  hatch  shafts  were  introduced,  all  the  shafts 
communicating  with  each  other.  I  do  not  think  that 
was  so  good  a  plan,  for  it  did  not  give  that  amount  of 
ventilation  under  the  body  of  the  coal  that  the  plat- 
form did,  the  platform  extending,  as  it  did,  into  the 
bilges  of  the  vessel. 

2645.  That  was  a  fixed  platform  solidly  constructed  ? 
— A  fixed  platform  solidly  constructed,  bearers  being 
laid  athwart-ships,  and  heavy  deals  laid  fore  and  af t, 
so  that  there  was  a  current  of  air  passing  from  the 
bilges  into  the  midship  body  of  the  vessel. 

2646.  You  consider  the  second  plan  of  ventilation 
in  which  dunnage  boards  were  laid  along  the  line  of 
keels  on  inferior  ? — I  consider  it  inferior  inasmuch  as  it 
was  rarely  that  the  boards  were  laid  with  care — thi^y 
were  generally  put  up  and  allowed  to  shift  for  them- 
selves after  they  were  up  ;  and  in  many  instanot^s  to 
my  knowledge  they  gave  way,  and  the  result  was  that 
the  coal  found  its  way  down  on  to  the  skin  of  the  ship, 
and  destroyed  the  current  of  air,  the  ventilation  bein«r 
thereby  entirely  checked  and  stopped. 

.  2647.  Did  the  failure  of  that  system  lead  to  any 
further  change?— The  next  style  of  ventilation  was 
simply  introducing  vertical  shafts,  many  shipowners 
in  Liverpool  hold  that  ventilation  is  of  no  aulvantao^e 
whatever,  and  it  was  only  under  pressure  that  thev 
were  disposed  to  adoi>t  it ;  and  in  many  cases  thoy 
would  merely  introduce  vertical  shai)s  in  the  hatches 
carrying  them  down  as  far  as  the  keelson,  but  there 
was  no  current  of  air  kept  up  by  means  of  those  shaibs 
for  they  stepped  on  to  the  solid  botly  of  the  coaL 

2648.  That  system  failed?— That  system  was  a 
failure.  My  experience  is  that  where  the  platform 
system  was  adopted  it  was  evident  that  the  owner  of 
the  ship  was  interested  in  ventilating  his  ship  as  wt-Il 
as  he  possibly  could,  and  where  the  simple  vertical 
shafts  were  introduced,  it  was  simply  that  ho  ventilated 
his  ship  under  pressure  to  comply  with  the  wishes  of  the 
underwriters  having  no  faith  in  ventilation  himself. 

2649.  Has  the  first  system  which  you  described  as 
being  formerly  in  force,  that  is  to  say,  the  platform 
system,  been  practically  abandoned  lately  for  the  other 
system  ? — No,  it  is  still  adopted  in  ships  sailing  from 
Liverpool  and  Birkenhead. 

2650.  Would  you  advise  its  general  adoption  ? — ^My 
opinion  always  has  been  that  ventilation  tended  to  keep 
the  cargo  cool,  that  is  if  the  ventilation  was  thorough* 

2651.  You  think  that  imperfect  ventilation  does  not 
do  so  ? — Imperfect  ventilation  would  do  no  good  what- 
ever, I  should  say.  Sometimes  ventilation  is  very 
expensively  introduced  into  a  ship,  but  no  interest  £<» 
taken  in  that  ventilation  afterwards  to  protect  it  from 
damage  when  ships  are  loading,  and  particularly 
where  ships  load  their  cargoes  under  'the  high  level  or 
coal  tips,  eight  or  ten  tons  of  coal  will  be  shot  out  of  a 
waggon  into  the  ship's  hold  where  those  vertical  shafts 
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are  plaiced  and  little  or  no  precaution  will  be  taken  to 
protect  the  coal  from  falling  on  the  shafts  and  damaging 
them,  and  I  have  found  in  many  instances  that  the 
vertical  shafts  have  got  damaged,  and  have  become 
choked  with  coal  and  been  rendered  simply  useless. 

2652.  Do  you  consider  ventilation  necessary  because 
coal  is  generally  put  on  board  damp,  or  do  you  insist 
upon  it  in  the  case  of  coal  which  has  been  shipped 
thoroughly  dry  ? — I  should  say  it  would  be  practically 
impossible  to  ship  coal  thoroughly  dry  in  Liverpool. 
It  is  brought  from  a  distance,  in  waggons  and  some- 
times it  is  exposed  in  those  waggons  for  days.  It  is 
very  rarely  that  you  have  a  week  of  dry  weather 
in  Liverpool,  and  my  opinion  is  that  the  coal  is  always 
wet  before  it  is  put  into  the  hold  of  a  ship. 

2653.  In  dealing  vnth  the  question  we  must  assume 
that  the  coal  is  shipped  usually  in  a  wet  state  ? — Cer- 
tainly some  portion  of  a  large  cargo. 

2654.  Is  it  your  opinion,  as  the  result  of  your 
experience  that  where  coal  is  shipped  dry  ventilation 
is  desirable  ? — ^I  should  say  under  all  circumstances 
it  is  desirable.  There  is  a  very  large  amount  of 
pyrites  in  some  of  the  coal  shipped  from  Liverpool, 
more  in  some  coal  than  others.  There  are  some  coal 
owners  who  hold  that  their  coal  is  non-combustible  and 
that  there  is  nothing  in  it  to  cause  heating.  On  one 
occasion  when  I  was  the  surveyor  for  the  London  un- 
derwriters in  Liverpool  I  had  to  meet  Mr.  McCulloch, 
the  inspector  for  the  Government  of  Madras,  regard- 
ing the  cargo  of  a  ship  put  back  from  bad  weather. 
The  owner  was  anxious  to  condemn  it,  but  though 
we  knew  there  had  been  seven  feet  of  water  in  that 
ship's  hold  at  one  time  Mr.  McCulloch  held  that 
there  would  be  no  danger  in  taking  that  cargo  forward. 
It  was  a  coal  shipped  from  the  mines  of  Pearson  and 
Knowles. 

2655.  Containing  no  pyrites  ? — Very  little  or  none. 
I  may  mention  an  instance  where  a  cargo  of  that  coal 
did  ignite  afterwards.  That  was  in  the  case  of  the 
"  Palmyra,"  last  year,  which  carried  a  cargo  of  the 
same  coal  to  Madras*  She  had  merely  a  vertical  shaft 
in  her  hold  ;  she  had  no  fore  and  aft  ventilators  what- 
ever, and  when  the  latches  were  opened  at  Madras, 
the  cargo  was  found  to  be  in  a  very  heajted  state  and 
on  fire  in  one  part. 

2656;  You  do  not  attribute  combustion  solely  to 
moisture  in  contact  with  pyrites  ? — ^No,  the  confined 
air  would  conduce  to  combustion  also.  I  have  seen 
some  coal  shipped  in  Liverpool  which  was  heavily 
charged  with  pyrites.  I  have  seen  veins  of  brass 
substance  thi^ee  quarters  of  an  inch  to  an  inch  thick. 

2657.  Is  it  your  experience  that  it  is  to  the  pressence 
of  that  brassy  substance  that  combustion  is  solely  due  ? 
— I  should  say  so. 

2658.  You  think  if  coal  could  be  carefully  picked 
so  as  to  contain  no  pyrites  you  would  have  no  com- 
bustion ? — I  would  not  like  to  say  that,  but  I  should 
say  there  would  be  much  less  liability  to  combustion. 
I  had  to  do  with  a  cargo  of  coal  on  one  occasion  in 
India,  a  cargo  of  English  coal,  loaded  in  Calcutta  for  the 
Persian  Gulf  during  the  Persian  war  in  1855  or  1856, 
and  that  cargo  was  hermetically  sealed  as  eff*ectually 
as  any  cargo  could  be  on  board  ship ;  it  was  carried 
in  an  American  ship,  and  American  ships  generally 
are  very  strongly  sealed.  The  ship  put  back  from 
stress  of  weather,  having  made  a  great  deal  of  water, 
and  it  was  my  duty  to  take  charge  of  her  as  pilot,  and 
I  took  her  to  Calcutta.  On  the  passage  there  we  had 
some  very  heavy  weather,  and  having  occasion  to  get 
out  some  fresh  ropes  we  had  to  lift  the  after  hatch, 
and  when  we  lifted  the  after  hatch  we  found  the  cargo 
on  fire.  The  hatches  were  put  on  at  once,  and  we 
tried  to  get  the  vessel  into  a  dock  to  sink  her  in  the 
dock,  but  opening  the  hatches  had  given  vent  to  the 
fire  below,  and  at  last  the  smoke  came  out  to  such  an 
extent  that  after  consultation  it  was  found  necessary 
to  scuttle  her.  We  accordingly  cut  holes  in  her  side 
to  scuttle  her,  having  put  her  on  shore,  but  on  account 
of  a  falling  tide  were  obliged  to  cut  a  hole  three  feet 
long  before  we  could  get  the  water  in  to  act  on  the 
coal,  yet  no  smoke  found  its  way  through  the  hole, 
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showing  how  closely  the  vessel  was  ceiled.    The  fire   Captain  A.  P. 
was  entirely  confined  to  the  midship  body  of  the  vessel      Sandeman, 
and  aft  below ;  there  was  no  presence  of  fire  above. 
We  found  that  low  down  the  coals  had  been  on  fire. 

2659.  How  many  days  had  she  been  out  ? — About 
a  month. 

2660.  It  is  very  unusual  for  spontaneous  combustion 
to  take  place  so  soon  after  the  cargo  had  been  loaded, 
is  it  not  ? — ^I  do  not  know  of  any  other  such  case. 

2661.  {Mr.  Duncan,)  Were  those  English  coals  ? 
—Yes. 

2662.  {Chairman,)  Re-shipped  in  India  ? — ^Yes. 

2663.  ( Mr,  Young,)  Had  they  been  lying  long  on 
shore  before  they  were  shipped? — ^I  think  not.  I 
think  they  were  shipped  from  the  stores  of  tlie  Penin- 
sular and  Oriental  Company  as  an  accommodation  to 
the  Government. 

2664.  {Mr,  Duncan,)  I  gather  from  what  you  have 
said  in  answer  to  the  Chairman's  question  that  you 
think  spontaneous  combustion  in  coals  arises  froi]i  the 
pyrites  that  is  found  in  them  ? — I  think  it  contributes 
largely  to  it. 

2665.  You  do  not  think  spontaneous  combustion 
wholly  due  to  the  presence  of  pyrites  ?-^I  have  not 
sufficient  chemical  knowledge  to  enable  me  to  say 
definitely  that  that  is  so.  I  know  that  cargoes  of 
pyrites  after  being  on  board  only  a  few  days  will  fre- 
quently be  landed  in  a  very  heated  state.  I  know 
that  in  the  case  of  cargoes  coming  from  the  Spanish 
Main  where  they  have  only  been  a  few  days  on  board 
the  steamers,  when  there  has  been  very  heavy  weather 
and  when  the  water  has  got  down  into  the  cargo  that 
it  became  heated,  and  the  stuff  of  which  those  cargoes 
consist  is  very  much  of  the  same  character  as  that 
which  you  will  find  in  coal,  it  being  more  soft  in  the 
coal  than  in  the  Spanish  pyrites. 

2666.  I  suppose  you  consider  on  that  account  it  is 
more  liable  to  ignite  spontaneously  ? — Certainly. 

2667.  Have  you  consideredfat  all  what  would  be  the 
effect  of  giving  an  abundant  supply  of  oxygen  to 
pyrites  ? — The  effect  would  be  to  prevent  its  heating. 

2668.  But  if  it  had  got  heated  what  would  be  the 
effect  ? — ^If  it  had  got  heated  I  should  say  the  effect 
would  be  very  bad.  The  supplying  of  a  superabun- 
dance of  air  would  prevent  its  heating  I  should  say. 

2669.  If  it  became  heated  would  it  be  better  to  sup- 
ply air  ? — If  I  found  a  cargo  on  fire  I  should  certainly 
batten  down  the  hatches,  but  it  is  to  prevent  the  possi- 
bility of  heating  that  I  would  recommend  ventilation. 

2670.  Seeing  that  pyrites  even  in  the  course  of  a 
few  days,  if  there  is  any  quantity  of  it  on  board  the 
ship,  gets  heated  in  some  way  or  other  whereby  it 
ignites  spontaneously,  is  it  not  questionable  whether 
in  a  cargo  of  coal  containing  a  large  proportion  of 
pyrites,  and  therefore  likely  to  get  heated  under  any 
circumstances,  you  could  by  any  system  of  ventilation 
make  the  air  so  permeate  through  the  cargo  that  no 
part  of  it  could  get  heated  ? —  I  think  it  has  been 
done ;  very  large  cargoes  of  coal  have  been  carried  for- 
ward in  ships  which  have  been  thoroughly  well  ven- 
tilated, there  are  lines  of  vessels  that  have  had  no 
casualties  whatever  in  carrying  their  coal  cargoes. 

2671.  Are  you  aware  whether  there  are  any  lines 
of  vessels  which  have  never  ventilated  at  all  and  yet 
have  carried  their  coal  cargoes  safely  ? — Yes,  I  believe 
there  are  lines  of  vessels  in  which  a  system  of  ventila- 
tion has  not  been  adopted,  and  which  have  carried 
their  coal  cargoes  without  any  accident. 

2672.  There  are  a  number  of  such  vessels,  are  there 
not  ? — I  believe  there  are. 

2673.  You  have  no  statistics  to  give  us  showing  the 
number  of  ventilated  ships  which  have  carried  their 
cargoes  safely  in  comparison  with  the  number  of  un- 
ventilated  ships  which  have  also  carried  their  cargoes 
safely  ? — No,  I  have  not,  but  I  have  remarked  that 
some  vessels  that  were  well  ventilated  carried  their 
cargoes  without  any  accident,  and  I  have  remarked 
that  others  which  were  indifferently  ventilated  met 
with  accident. 

2674.  You  recommend  ventilation  for  the  purpose 
of  preventing  the  cargo  from  getting  heated,  because 
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if  the  cargo  got  heated,  by  supplying  air  you  would 
be  providing  the  elements  for  spontaneous  combustion? 
—Yes. 

2675.  Are  you  aware  that  it  is  oxygen  that  the 
pyrites  requires  to  cause  it  to  ignite  ? — ^If  it  is  excluded 
entirely  from  air  it  will  heat,  but  if  air  is  supplied  to  it 
in  sufficient  quantities  I  should  say  it  would  keep  it 
from  heating ;  confinement  causes  it  to  heat  and  then 
oxygen  causes  it  to  ignite.  I  would  simply  recommend 
ventilation  with  that  view,  to  prevent  its  heating.  If 
ventilation  will  not  prevent  its  heating,  then  of  course 
ventilation  is  not  desirable. 

2676.  (Mr.  Ferguson.)  On  what  ground  have  you 
come  to  the  conclusion  that  ventilation  is  necessary  at 
all  ? — From  noticing  that  ships  that  have  been  venti- 
lated have  carried  their  cargoes  safely. 

2677.  You  are  aware  that  a  great  number  of  ships 
that  have  not  been  ventilated  have  carried  their  cargoes 
safely? — I  believe  that  some  large  ships  have  gone 
away  without  ventilation  and  have  carried  their  cargoes 
safely  ;  but  I  am  not  aware  that  a  great  many  hiave 
done  so. 

2678.  Is  it  from  statistics  or  from  observation  that 
you  come  to  the  conclusion  you  have  with  respect  to 
ventilation  ? — For  two  years  it  was  my  duty  to  board 
every  coal-laden  ship  and  to  report  the  particulars  as 
to  whether  she  was  ventilated  or  not;  it  was  very 
rarely  that  I  came  across  ships  that  did  not  ventilate 
in  some  way  or  other,  and  in  many  cases  I  found  that 
the  shipowners  took  a  very  large  amount  of  interest  in 
ventilation.  I  do  not  know  that  those  shipowers  who 
took  that  large  interest  in  ventilation  were  careful  to 
prevent  the  ventilators  from  being  damaged,  but  1 
believe  they  carried  their  cargoes  s^ely.  The  conclu- 
sion I  have  formed  is  that  ventilation  keeps  the  cargo 
from  heating  and  prevents  spontaneous  combustion. 

2679.  Could  you  give  the  Commission  any  statistics 
with  respect  to  those  vessels  which  you  supervised  for 
two  years,  showing  the  number  of  vessels  that  were 
ventilated  and  the  number  that  were  not  ventilated  ? 

I  could  name  some  firms  that  took  a  large  interest 

in  the  ventilation  of  their  ships  and  whose  ships  were 
navigated  by  men  who  took  a  great  interest  in  seeing 
that  the  ventilation  was  properly  can-ied  out,  and  I 
believe  that  those  vessels  were  in  consequence  enabled 
to  carry  their  cargoes  without  spontaneous  combustion. 

2680.  Have  you  any  statistics  to  give  us  showing 
the  number  of  vessels  that  carried  their  cargoes  safely 
that  were  not  ventilated  ? — I  have  not. 

2681.  What  you  say  about  ventilation  is  a  sort  of 
general  opinion  ? — It  is  more  the  result  of  my  obser- 
vation whilst  I  was  occupied  as  surveyor  to  the  Salvage 
Association. 

2682.  We  have  had  the  cases  of  four  ships  men- 
tioned to  us  which  were  aU  loaded  at  the  same  port 
with  the  same  coal,  three  of  them  were  ventilated,  the 
fourth  was  not ;  the  one  that  had  no  ventilation  took 
her  cargo  out  with  safety,  while  the  other  three  were 
burnt ;  would  that  fact  alter  your  opinion  in  regard  to 
ventilation  ? — In  the  cases  of  those  three  that  were 
burnt  it  is  possible  that  the  ventilators  may  have 
become  damaged. 

2683.  Your  experience  is  confined  to  shipments  of 
Liverpool  and  Birkenhead  coal  ? — Yes. 

2684.  You  have  had  no  experience  of  shipments  on 
the  east  coast  ? — No.  What  I  had  to  do  with  was 
coal  from  the  Midland  districts,  from  Wigan  and  from 
Wales. 

2685.  Are  you  aware  that  in  a  majority  of  the 
ventilated  vessels  that  have  been  burnt,  the  fire  lias 
occurred  near  the  trunk  ventilators  which  have  been 
put  in  the  hatchway  ? — I  am  not  aware  of  that. 

2686.  Was  the  coal  which  was  shipped  at  Liverpool 
and  Birkenhead  from  various  pits  ? — ^Yes  ;  I  had 
nothing  to  do  with  the  shipping  of  the  coal,  J  had 
merely  to  report  to  the  underwritera  that  such  and 
such  coal  was  being  put  on  board. 

2687.  You  did  not  investigate  the  quality  of  the 
coal  ? — No,  not  beyond  looking  at  it  in  the  waggons. 

2688.  You  only  made  a  superficial  observation  of 
it  ?— That  was  all. 


2689.  Did  yon  observe  that  the  vessels  took  fire 
which  carried  coal  with  a  large  amount  of  pjriteb  in 
it  ? — I  cannot  say  that  I  did. 

2690.  (Mr.  Duncan.)  What  is  the  result  of  your 
observations  with  regard  to  the  quantity  of  pyrites 
contained  in  coal  shipped  on  the  Liverpool  ade  of  the 
Mersey  as  compared  with  that  shipped  on  the  Birken- 
head side  ? — ^The  coal  shipped  on  the  Liverpool  side 
has  less  pyrites  in  it. 

2691.  {Mr.  Abel.)  From  your  evidence  I  gather 
your  view  of  the  effect  of  proper  ventilation  to  be  this, 
that  by  passing  sufficiently  rapidly  and  in  sufficient 
quantity  cold  air  over  the  heated  ooal  you  prevent  an 
accumulation  of  heat,  and  you  even  remove  the  heaX 
which  has  been  generated  ? — That  is  my  view. 

2692.  Do  you  think  it  is  possible  to  stow  coal  on 
board  ship  with  such  care  and  with  such  arrangements 
for  natural  ventilation  as  to  ensure  the  passage  of  air 
thoroughly  through  anything  like  every  portioa  of 
the  mass  of  coal  on  board  ship  ? — ^Not  through  ereiy 
portion,  but  you  could  carry  these  trunk  ways  through 
various  sections  so  as  to  ventilate  a  larger  cobical 
space.  At  present  you  have  merely  two  fore  and  aii 
ventilators  on  the  middle  line  below,  and  probably  one 
or  two  in  the  middle  body  of  the  vessel,  bat  I  would 
increase  those  fore  and  aft  ventOators,  and  so  operate 
on  a  larger  space. 

2693.  With  the  very  best  possible  arrangement  of 
natural  ventilation,  would  it  not  be  the  case  that  you 
would  still  only  ventilate  portions  of  the  cargo  ? — No 
doubt,  but  you  would  reduce  the  amount  of  solid  coal 
unvontilated.  As  things  stand  now  there  is  a  very 
large  body  of  coal  that  has  no  ventilation  whatever, 
and  the  suggestion  I  make  is  with  a  view  to  carry 
ventilation  through  that  mass  of  coal. 

2694.  Do  you  think  any  arrangement  of  shafting 
could  ensure  the  carrying  of  air  through  the  main 
body  of  the  coal  ? — ^I  do  not  see  why  it  should  not  in 
the  same  way  as  it  is  carried  through  a  body  of  rice. 

2695.  Under  any  circumstances  the  ventilation 
would  only  be  partial  ventilation,  would  it  not  ? — If 
you  arranged  the  ventilators  so  as  to  operate  at  inter- 
vals of  9  or  10  feet  I  should  say,  as  all  the  coal  does 
not  lie  quite  solid,  that  it  would  tend  to  reduce  the 
liability  to  heat. 

2696.  {Mr.  Young.)  I  have  a  paper  before  me 
signed  by  you  dated  March  3rd,  1875,  at  the  begin- 
ning of  which  you  say,  alluding  to  vessels  burnt  at 
sea,  '*  We  may  with  truth  say  a  week  now  seldom 
*^  passes  without  its  sad  tale  of  loss  in  many 
'*  instances  of  life,  as  well  as  of  valuable  ships, 
<*  and  all  attributable  to  this  cause,"  and  in  another 
place  you  say,  "The  sooner  it  is  insisted  upon" 
(that  is  to  say  ventilation)  "and  made  compuisory, 
^^  the  sooner  will  we  hear  of  the  sad  and  revolting 
"  catastrophes  which  have  lately  resulted  firom  spon- 
"  taneous  combustion  with  coal  cargoes  on  foreign 
"  voyages."  Are  you  aware  of  the  number  of  vessels 
that  have  been  lost  from  spontaneous  combusticHi  of 
coal  as  compared  with  the  number  that  have  gone 
with  safety  in  1874  ? — ^No.  I  do  not  know  that  there 
was  a  large  proportion  lost,  but  the  losses  were  very 
serious. 

2697.  Should  you  be  surprised  to  learn  that  the 
proportion  of  losses  was  about  1  in  3,000  ? — I  am  sur- 
prised to  hear  it. 

2698.  Do  you  know  how  many  lives  were  lost  in 
those  **  revolting  catastrophes  "  that  you  allude  to  ? — 
I  was  alluding  then  particularly  to  the  loss  of  the 
"  Euxine  "  and  one  or  two  other  vessels ;  the  ca&aes 
were  very  revolting,  I  thought. 

2699.  Do  you  know  how  many  lives  were  lost  ? — 
There  was  a  large  loss  of  life. 

2700.  Should  you  be  surprised  to  learn  that  there 
were  only  27  live^  lost  alt<^ether  in  1874  ? — ^I  should 
have  thought  the  number  of  lives  lost  would  have  been 
greater,  but  you  have  the  data ;  I  have  none. 

^  2701.  In  your  paper  you  appear  to  point  to  a  com- 
pulsory inspection  by  the  Board  of  Trade,  or  by  the 
Government,  of  all  ships  loading  ¥nth  coals.  Do  you 
still  adhere  to  the  opinion  that  such  an   inspectioa 
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would  be  advisable  ? — If  ventilation  is  necessary,  it 
ought  to  be  carried  out  effectivelj.  Many  ships  are 
ventilated  and  the  ventilation  is  of  no  use  whatever. 

2702.  Do  you  think  Government  interference  would 
would  loake  it  effective  ? — It  would  contribute  to  it. 

2703.  You  think  ventilation  of  coal-laden  ships 
could  be  effectively  carried  out  only  by  a  Government 
inspection  of  every  such  ship  ? — ^I  do  not  say  that.  In 
my  paper  I  merely  said  that  so  far  as  I  knew,  the 
ventilation  that  was  adopted  in  coal  laden  ships  was 
often  seriously  damaged  from  want  of  care  and  want 
of  interest  in  it. 

2704.  You  recommend  that  all  coal-laden  ships 
should  be  inspected  ? — I  confess  that  was  my  view, 
but  what  I  recommended  in  my  paper  about  super- 
vision apphed  specially  to  boats. 

2705.  Have  you  considered  the  question  how  it 
would  be  possible  for  the  Government  to  inspect  every 
coal-laden  ship  ? — ^I  know  many  instances  where,  if  I 
had  been  a  Government  inspector,  I  could  have  been 
instrumentfll  in  keeping  the  ventilators  from  being 
damaged  which  were  damaged  and  not  put  to  nghts. 

2706.  Do  not  you  think  the  owner,  the  captain,  and 
the  crew  would  naturally  take  care  of  those  things  ? — 
There  may  be  no  captain  with  the  ship. 

2707.  Then  there  would  be  the  mate  ? — Frequently 
the  mate  does  not  take  interest  in  such  matters. 

2708.  Do  you  think  the  supervision  of  a  Govern- 
ment surveyor  better  than  the  care  which  men 
directly  interested  in  the  matter  may  be  supposed  to 
take  ? — I  think  it  just  possible  that  a  Government 
surveyor's  inspection  would  be  better.  He  might  see 
that  it  was  done. 

2709.  Are  you  aware  that  in  1874  there  was 
shipped  from  England  12,000,000  tons  of  coal  ?— No 
doubt  you  are  correct. 

2710.  How  many  thousand  inspectors  would  that 
require  ? — ^Not  many.  It  does  not  take  a  man  long  to 
see  that  the  work  is  being  doue  properly ;  if  he  had 
to  direct  it  himself  it  would  take  a  very  large  number. 

271 1.  If  the  object  was  to  prevent  the  ventilators  being 
damaged  an  inspector  would  have  to  be  always  present 
when  a  ship  was  loading  ? — Under  those  circumstances 
it  would  take  a  very  large  staff,  but  I  never  intended 
to  suggest  any  such  measure. 

2712.  (Chairman.)  Coming  to  the  last  point  first, 
there  are  two  ways  in  which  the  law  might  interfere  ; 
it  might  simply  require  a  certain  system  of  ventilation 
to  be  applied  to  all  coal-carrying  ships,  or  it  might  in 
addition  to  that  requirement  direct  that  inspectors 
should  be  appointed  to  see  that  it  was  carried  out.  Is 
it  your  advice  to  us  to  recommend  that  a  law  should 
be  passed  enforcing  a  certain  system  of  ventilation  ? — 
Yes,  if  it  is  considered  that  ventilation  is  desirable. 
If  my  opinion  is  not  justified,  of  course  such  a  law 
should  not  be  passed,  but  if  ventilation  is  desirable  it 
ought  to  be  carried  out  effectively.  Certainly  some 
interest  should  be  taken  in  ventilation,  and  my  ex- 
perience is  that  no  interest  as  a  rule  is  taken  in  the 
ventilation  of  ships,  though  there  are  exceptions ; 
there  are  many  owners  who  take  a  very  large  interest 
in  the  ventilation  of  their  ships,  and  there  are  others 
who  take  no  interest  in  it  whatever,  though  ventilators 
are  put  into  their  ships. 

2713.  You  would  recommend  us  to  advise  Parliament 
to  pass  a  law  enforcing  a  certain  system  of  ventilation  ? 
— Yes,  being  of  opinion  that  ventilation  is  desirable. 

2714.  Would  you  in  addition  to  that,  as  an  adminis- 
trative arrangement,  not  only  require  that  ventilation, 
but  appoint  officers  to  see  that  the  requirement  was 
enforced  ? — Mj  feeling  is  that  it  would  be  necessary 
that  some  one  should  be  present  at  the  loading  of  the 
ships  to  see  that  the  requirement  was  carried  out. 

2715.  You  would  not  leave  it  to  the  ordinary  process 
of  law  to  punish  the  owner  who  did  not  comply  with 
it,  but,  as  I  understand,  you  would  i-equire  that  in- 
spectors should  be  appointed  to  see  that  the  law  was 
properly  carried  out  ? — I  cannot  say  that  I  am  able  to 
offer  a  decided  opinion  upon  that  point.  I  should 
suppose  that  inspectors  would  be  appointed. 

The  witness 

36814. 


2716.  Yon  have  not  considered  the  administrative 
point  sufficiently  to  be  able  to  give  us  any  distinct 
recommendation  in  regard  to  itN— No;  I  quite  feel 
that  there  is  very  little  interest  manifested  in  ventila- 
tion, and  if  ventilation  is  of  any  advantage  whatever 
possibly  it  might  be  necessary  that  inspectors  should 
be  appointed. 

2717.  You  said  in  reply  to  Mr.  Young  that  the 
strong  language  you  used  in  your  paper  was  induced 
by  the  loss  of  the  "  Euxine  "  and  one  or  two  other  ships 
about  that  time.  There  were  three  ships  lost  about 
that  time,  viz.,  the  "  Euxine,"  the  **  Oliver  Cromwell," 
and  the  "  Calcutta.''.  Are  those  the  three  you  refer 
to  ? — Very  likely.     The  "  Euxine"  I  know  was  one. 

2718.  They  were  loaded  in  the  same  month  and 
were  lost  about  the  same  time  ? — ^Yes. 

2719.  Are  you  aware  that  those  three  are  the  very 
ships  to  which  Mr.  Ferguson  referred  when  he  said 
that  out  of  four  ships  which  sailed  on  the  same  voyage, 
for  the  same  company,  with  the  same  coal,  three  of 
them  being  ventilated  and  one  not,  the  three  that  were 
ventilated  were  lost,  while  the  one  that  was  not  ven- 
tilated (a  vessel  called  the  "  Corah ")  reached  her 
destination  safely  ? — To  my  knowledge  on  one  voy- 
age the  "Euxine"  had  her  ventilators  damaged.  Re- 
ferring to  my  reports  I  find  I  reported  that  the  after 
ventilation  was  choked  with  coal.  I  think  she  is  a 
ship  that  generally  loads  under  the  tip  in  the  West  Float, 
and  it  is  a  questionable  thing  whether  the  vertical  shafts 
of  the  ships  are  not  in  many  cases  damaged  in  loading 
under  these  tips. 

2720.  Would  not  it  shake  your  impression,  which 
was  strengthened  at  the  beginning  of  the  year  by  those 
three  casualties  happening  just  together,  to  learn  that 
those  three  were  distinctly  cases  of  ventilated  ships, 
those  cases  having  been  brought  before  us  pointedly 
by  witnesses  as  evidences  of  the  impolicy  of  ventilation, 
seeing  that  those*  vessels  were  lost  while  another  ship, 
loaded  with  coal  in  the  same  dock  (^the  Northumber- 
land dock  in  Newcastle)  at  the  same  time  and  for  the 
same  owners  (the  P.  and  O.  Company),  arrived  quite 
safely  though  not  ventilated  ? — That  is  a  very  strong 
case  certainly. 

2721.  With  regard  to  the  cost  of  ventilation.  You 
have  compared  the  ventilation  of  rice  cargoes  with  the 
ventilation  of  coal  cargoes.  I  suppose  the  freight  of 
rice  is  a  very  much  better  freight  than  the  freight  of 
coal  ? — ^Yes. 

2722.  So  it  does  not  at  all  follow  because  a  particular 
system  of  ventilation  could  be  applied  to  rice  that  it 
could  be  applied  to  coal  ? — An  increased  freight  would 
have  to  be  charged  if  an  improved  system  of  ventilation 
were  adopted. 

2723.  What  would  it  cost  to  thoroughly  ventilate 
on  your  plan  a  cargo  of  1,000  tons  of  coal  ? — I  do  not 
think  it  would  cost  a  great  deal.  The  ventilators  are 
made  of  rough  deals,  and  rough  deals  are  to  be  had 
very  cheap.  I  give  you  an  idea  of  the  expense  in  my 
paper,  viz.,  1*.  6d,  a  ton. 

2724.  1*.  6c?.  a  ton  is  a  very  serious  per-centage,  is 
not  it  ? — ^It  is  very  trifling  when  weighed  against  the 
additional  premium  that  is  frequently  charged. 

2725.  Which  has  been  charged  within  the  last  year 
or  two  ? — Yes. 

2726.  Have  you  observed  that  the  premium  is  appa- 
rently out  of  all  proportion  to  the  risk,  looking  at  the 
per-centages  before  us  ? — ^Yes ;  the  per-centage  of  loss 
appears  to  be  very  small. 

2727.  The  1*.  6d,  is  a  very  serious  addition  to  the 
other  charges,  is  it  not  ? — Yes ;  it  would  be  an  addi- 
tional expense,  no  doubt. 

2728.  When  you  estimate  1*.  6d.  you  take  it  as  the 
minimum  ;  it  might  be  considerably  more  ? — ^No,  I  do 
not  think  it  would  be  more. 

2729.  (Mr.  FentDicL)  You  say  some  shipowners 
are  very  particular  with  regard  to  ventilation,  and  some 
take  no  interest  in  ventilation  whatever  ? — Yes. 

2730.  To  what  do  you  attribute  that  ? — To  want  of 
confidence  in  ventilation,  I  suppose. 

withdi'ew. 


Captain  A.  P, 
Sandemyn. 

23  Nov.  1875. 
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SPONTANEOUB  COMBUSTION  OF  OOAIi  IN  SHIPS  : 


•       Mr. 

M.  Andermm, 

•28  Nov.  1875. 


Mb.  Matthew  Amdebsok  examined. 


2731.  {Chairman.)  You  are  a  shipowner  at  Leith  ? 
—Yes. 

2732.  And  you  have  been  for  some  time,  we  under- 
stand, superintending  engineer  there  ? — Yes,  for  the 
last  12  years. 

2733«  In  that  capacity  what  have  been  youi*  duties  ? 
— I  have  had  to  do  with  the  loading  of  ships  and 
looking  after  the  engines,  boilers,  the  coal,  and  so  on. 

2734.  The  subject  of  coal  has  come  especially  under 
your  attention  ? — Yes  ;  I  was  born  close  to  a  coal  pit. 

2735.  Have  you  had  any  experience  in  the  loading 
of  coal  ships  ? — I  have  not  had  to'  do  with  any  ships 
taking  entire  cargoes  of  coal ;  but  I  have  seen  scores 
of  ships  loaded  with  entire  cargoes  of  coal. 

2736.  You  have  not  had  the  superintendence  of  the 
loading  pf  those  ships  ? — No  ;  I  have  merely  seen 
them. 

2737.  You  have  had  the  superintendence  of  the 
loading  of  coal  in  ships'  bunkers  ? — Yes. 

2738.  You  have  arrived  at  some  conclusions  on  the 
subject  of  the  proper  ventilation  of  coal  ? — Yes. 

2739.  Will  you  tell  the  Commission  what  those  con- 
clusions are  ? — I  think  that  spontaneous  combustion 
always  aiises  from  the  presence  of  pyrites — what  we 
call  **  brasses  " — ^and  when  the  water  comes  in  contact 
with  it  it  dissolves  the  sulphur  of  the  pyrites  and  heat 
is  evolved,  and  hence  the  coal  ignites  after  a  certain 
time.  I  know  that  from  experience.  In  the  district 
in  which  my  father  was  a  colliery  engineer,  formerly, 
when  there  was  no  demand  for  waste  coal  it  was  all 
put  into  great  heaps,  and  after  a  certain  time  the  rain 
or  the  snow  came  on  to  it,  and  spontaneous  combustion 
took  place.  I  could  see  from  whefre  I  lived  no  less 
than  20  or  40  of  those  heaps  on  fire  by  spontaneous 
combustion.  My  opinion  therefore  is  that  when  coals, 
if  they  contain  pyrites  (and  very  few  coals  are  free 
from  it),  are  put  into  a  ship's  hold,  as  soon  as  water  is 
brought  in  contact  with  them  spontaneous  combustion 
takes  place. 

2740.  What  is  the  remedy  you  would  apply  to  pre- 
vent it  ? — You  cannot  prevent  it,  do  what  you  like, 
only  if  you  could  put  the  coals  in  perfectly  dry  and 
keep  them  dry  there  would  be  no  fear  of  spontaneous 
combustion. 

2741.  It  is  your  impression,  that  whether  ventilated 
or  not,  coal  wUl  take  fire  at  a  certain  time,  if  it  is 
wet  ? — Yes,  decidedly  so.  Ventilation,  in  my  opinion, 
is  only  usefiil  when  coals  give  off*  a  lot  of  gas. 

2742.  To  prevent  explosion  ? — Yes. 

2743.  But  it  has  no  effect  in  preventing  spontaneous 
combustion  ? — No.  For  instance,  there  was  a  colliery 
in  the  West  of  Scotland,  that  was  a  fire  for  months 
and  they  had  no  means  of  putting  it  out,  but  a  Dr. 
Gurney  took  it  in  hand  and  he  excluded  all  the  atmos- 
pheric air,  where  he  could  and  pumped  carbonic  acid 
into  it  for  weeks,  and  eventually  put  it  out.  My  idea 
of  the  best  way  of  preserving  coals  from  spontaneous 
combustion  is  to  put  perforated  pipes  down  each  side, 
to  divide  the  ship  into  two  halves,  each  side  of  the 
keelson,  and  to  have  perforated  pipes  leading  down 
from  the  deck.  Then  I  would  take  a  daily  record  of 
the  heat  by  lowering  a  thermometer  so  as  to  see 
whether  the  heat  rose  or  not.  If  the  heat  rose,  you 
might  be  sure  that  the  first  stage  of  spontaneous  com- 
bustion had  commenced ;  if  it  went  on  increasing,  I 
would  exclude  the  atmospheric  air,  if  it  still  went  on 
increasing,  then  carbonic  acid  gas  would  be  the  best 
thing  to  put  it  out,  because  carbonic  acid  expels  all 
the  atmospheric  air.  If  the  atmospheric  air  were 
entirely  excluded,  there  would  be  no  oxygen  to  feed 
the  coab,  and  hence  the  fire  would  so  go  out. 

2744.  Then  so  far  as  prevention  is  concerned,  you 
do  not  think  that  either  ventilation  or  the  absence  of 
ventilation  makes  any  difference  ? — No. 

2745.  You  think  that  coal  of  a  certain  description, 
with  a  certain  amount  of  pyrites  in  it,  and  with  a  cer- 
tain degree  of  dampness  will  take  fire  whatever  yon 
do  ?— Yes. 

2746.  And  that  all  we  have  to  look  to  is  to  prevent 
that  kind  of  coal  from  being  put  on  board  in  that  state, 


and  to  provide  the  best  way  of  putting  the  fire  oat 
when  it  came  ? — Yes,  that  is  my  opinion,  to  discover 
the  first  stages  of  it,  and  check  it  in  its  first  stages 

2747.  But  you  think  that  no  artificial  contrivance 
in  the  character  of  ventilation  will  do  any  good  ? — Not 
when  a  large  body  of  coals  is  put  on  boa^  ship  in  a 
damp  state. 

2748.  Your  belief  is  that  coals  never  take  fire  except 
they  are  put  on  board  in  a  damp  state  ? — ^No.  A^  a 
proof  of  that,  I  remember  the  colHery  where  my  fiither 
was  engineer  for,  the  small  coal  which  was  thrown 
aside  and  exposed  to  the  wet  took  fire,  but  the  other 
coal,  which  was  protected  from  the  weather  did  not 
take  fire.  At  times  there  was  not  a  sufi&dent  de- 
mand for  the  coals  to  keep  the  collieries  employed, 
and  they  used  to  bring  the  best  coals  to  the  sar&oe, 
and,  to  protect  theni,  they  used  to  be  put  in  sheds 
where  they  could  be  kept  dry. 

2749.  And  you  never  knew  a  case  of  dry  coal 
taking  fire  spontaneously  ? — ^No. 

2750.  Your  opmion  is,  that  the  presence  of  pyrites, 
and  the  presence  of  moisture  are  the  sole  causes  of 
spontaneous  combustion  ? — Yes. 

2751.  And  you  are  of  opinion  that  under  those  con- 
ditions spontaneous  combustion  infallibly  follows,  what- 
ever precautions  you  take  ? — Yes. 

2752.  {Mr,  Duncan,)  Then  you  disapprove  of  the 
idea  of  ventilating  ships  by  shafts  through  the  hatch- 
ways ? — ^To  prevent  spontaneous  combustion,  certainly. 

2753.  You  would  allow  the  'gases  that  escape  from 
the  coals  to  get  out  ? — I  would  make  proviaon  for 
that. 

2754.  Your  opinion  clearly  is  that  it  is  not  judicious 
to  put  ventilators  through  the  coals  ? — ^Except  to 
ascertain  the  temperature,  which  I  would  do  by  means 
of  those  pipes. 

2755.  Are  you  of  opinion  that  ventilation  might  do 
harm  ? — ^If  the  coals  are  put  in  damp,  and  therefore 
liable  to  spontaneous  combustion,  it  does  do  harm, 
inasmuch  as  atmospheric  air  is  one  of  the  element* 
that  is  required  to  dissolve  the  sulphur ;  and  therefore 
the  more  air  you  introduce,  the  worse  it  becomes  ;  the 
more  atmospheric  air  you  add,  and  the  more  hot  it 
becomes,  so  as  to  give  off  fiame  or  heat  the  worse  ii 
becomes. 

2756.  Irrespective  of  that,  in  the  first  stages  of 
spontaneous  combustion,  is  there  any  element  in  atmo- 
spheric air  which  would  have  a  tendency  to  combine 
with  pyrites,  and  so  produce  combustion  ?  —  The 
atmospheric  air  and  the  water  dissolve  the  pyrites  and 
liberate  the  sulphur,  and  then  the  action  takes  pUce 
upon  the  coals.     That  is  the  first  stage  of  it. 

2757.  For  the  purposes  of  igniting  the  sulphur,  you 
do  not  think  a  gas  is  required  to  be  combined  with  it  ? 
— ^No ;  the  gas  is  the  product  of  the  decomposition  of 
the  iron  pyrites  in  the  coal. 

2758.  There  would  be  gas  evolved  if  wat^  was 
decomposed  and  put  into  a  gaseous  state? — ^Yee. 
Wheru  do  you  derive  the  gas  from,  if  it  is  not  from 
the  decomposition  of  the  coal  ? 

2759.  You  do  not  think  that  thorough  ventilation 
throughout  the  bulk  of  the  coals  would  be  a  matter  th/it 
this  Commission  should  recommend  to  be  introduced 
in  every  ship  ? — If  I  had  a  ship  loaded  with  coals,  the 
plan  which  I  have  suggested  is  the  plan  I  would  adopt : 
that  is  the  only  one  I  recommend. 

2760.  That  is  to  put  perforated  tubes  down  and 
ascertain  whether  the  temperature  was  rising  or  not, 
and  if  you  found  that  the  coals  were  on  fire,  yon  would 
force  down  carbonic  acid  in  order  to  put  the  fire  out? 
— Yes.  If  carbonic  acid  was  not  available,  those  pipes 
would  convey  water  down  below. 

2761.  Those  pipes  would  only  convey  a  limited 
quantity  of  water  down,  would  they  not  ? — ^If  yon 
had  a  4-inch  pipe  that  would  convey  an  unlimited 
quantity. 

2762.  You  would  flood  the  ship  with  water  ? — ^Yea, 
and  that  would  put  it  out.  If  those  ppes  were  hke 
telescopic  tubes  it  would  be  a  very  simple  process  to 
put  them  in. 
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2763.  (Mr.  Ferguson,)  We  have  had  it  in  evidence 
that  coale  carried  in  iron  ships,  which  were  loaded  in 
perfectly  dry  weather,  took  fire ;  how  would  you  account 
for  that  ? — I  would  not  believe  it. 

2764.  Is  it  a  fact  that  some  coals  contain  water  in 
themselves  ? — No  ;  coals  contain  no  water,  but  coals 
will  absorb  water. 

2765.  Supposing  they  have  not  been  exposed  to  any 
Bur£BK^e  water,  is  not  it  the  fact  that  there  is  a  certain 
per-centage  of  water  in  some  kinds  of  coal,  and  more 
in  some  kinds  than  others  ? — ^No. 

2766.  It  has  been  attempted  to  account  for  the  fact 
of  coals  shipped  dry  taking  fire  by  the  theory  that 
they  contained  a  certain  quantity  of  damp  in  them- 
selves, and  that  that,  along  with  the  pyrites,  caused 
spontaneous  combustion  ? — ^There  are  certain  elements 
which  go  to  form  coal,  I  cannot  tell  you  the  constituent 
parts  of  coal,  but  I  never  heard  of  water  being  one  of 
them. 

2767.  I  think  some  of  your  Fife  coal  contains  a 
great  deal  of  water  ? — Simply  for  this  reason,  in  the 
Fife  coal  field  there  is  water  acyoining  the  pits  ;  there 
is  water  constantly  in  the  pits,  both  at  the  top  and  the 
bottom  of  the  seam,  but  that  is  an  absorption  of  the 
water  into  the  coal. 

2768.  You  think  that  the  coal  that  is  said  to  have 
been  shipped  dry  may  have  contained  water  in  it  which 
it  had  absorbed  ? — ^Yes ;  it  very  likely  may  have  con- 
tained water  that  it  absorbed,  but  of  the  elements  that 
go  to  make  up  coal,  water  is  not  one. 

2769.  If  there  was  water  in  the  ship's  hold  and  the 
coal  contained  iron  pyrites,  you  probably  think  that 
that  would  account  for  the  coal  that  was  shipped  in 
dry  weather  taking  fire  ? — The  water  which  the  coals 
had  absorbed  previous  to  their  being  put  into  the  ship, 
and  the  pressure  of  iron  pyrites,  would  conduce  to 
generate  heat. 

2770.  Are  you  familial*  with  the  Scotch  coal  shipped 
at  Glasgow  and  Leith  ? — ^Yes ;  I  know  the  Bonnie 
Hill,  the  Bough  Bigg,  the  Stan  Bigg,  and  some  of 
those  other  Wishaw  coals. 

2771.  Are  they  all  equally  liable  to  spontaneous 
combustion ;  is  the  pyrites  contained  in  the  coal 
wrought  from  all  those  pits  about  the  same  ?— In  the 
Bough  Bigg  and  the  Stan  Bigg  it  is  the  same.  I  can- 
not go  through  the  whole  catalogue  of  the  various 
descriptions  of  coal. 

2772.  Your  idea  is  that  pumping  in  carbonic  acid  is 
the  proper  way  of  putting  out  fire  which  has  taken 
place  in  coals  from  spontaneous  combustion  ? — ^That  is 
the  quickest  method  of  stopping  the  fire. 

2773.  Do  you  consider  it  better  than  pumping  in 
water  ? — ^In  the  first  instance,  certainly,  because  you 
do  not  injure  the  coals  to  the  extent  that  you  do  by 
pumping  in  water. 

2774.  Would  the  carbonic  acid  injure  any  other 
cargoes  ? — Certainly  not ;  the  carbonic  acid  being 
heavier  than  atmospheric  air,  it  has  a  natural  tendency 
to  descend  and  expel  the  atmospheric  air. 

2775.  Supposing  it  was  put  in  at  the  bottom  of  the 
vessel,  at  the  keelson,  would  it  rise  and  expel  the  air  ? 
—No. 

2776.  It  would  lie  at  the  bottom  of  the  ship  ? — Yes. 

2777.  (Mr.  Young.)  Where  were  those  heaps  of 
coal  which  you  say  you  have  seen  on  fire  ? — In  the 
county  of  Durham,  at  the  Marquis  of  Londonderry's 
collieries. 

2778.  Were  those  coals  stacked  for  the  purpose  of 
preservation  ?  —  No ;  at  that  time,  40  years  ago, 
there  was  no  demand  for  coke,  for  railway  or  for 
other  purposes ;  iron  smelting  was  in  its  early  stage, 
and  the  coal  was  all  screened.    That  was  the  small 


dust  put  away  as  being  useless.     They  used  to  make    j*.  J^'Jl 
the  tracks  for  the  railways  with  those  small  coals.  '  J| *^' 

2779.  Practically  nobody  cared  whether  they  were    23  Nov.  1875. 

burnt  or  not  ? — No,  they  took  no  interest  in  them       

whatever ;  they  did  not  take  the  trouble  to  sot  fire  to 

them. 

2780.  (Mr.  Icely.)  You  said  that  your  experience 
with  regard  to  the  stowage  of  coal  was  confined  to 
ships'  bunkers  ? — Yes,  and  what  I  had  seen  shipped 
on  the  Tyne. 

2781.  Have  you  any  experience  of  spontaneous 
combustion  taking  place  in  coal  taken  into  a  steamer's 
bunkers  ? — Yes,  I  had  one  case  of  a  fire. 

2782.  Could  you  give  the  Commission  any  informa- 
tion with  respect  to  that  case  ? — In  that  case  the  fire 
arose  from  the  coals  being  put  into  the  bunkers  damp, 
and  the  bunkers  being  a  little  too  near  the  boilers. 

2783.  You  t'nink  possibly  the  communication  of 
heat  from  the  boilers  had  something  to  do  with  it  ? — 
The  coals  had  only  been  in  the  bunkers  a  few  days 
when  they  took  fire  ;  the  heat  was  the  originator  of 
the  combustion. 

2784.  The  heat  being  communicated  by  the  boilers? 
—Yes. 

278.5.  At  what  distance  were  those  bunkers  from 
the  boilers  ? — 12  inches. 

2786.  Do  you  think  it  was  possible  that  the  heat 
could  be  communicated.  The  boilers  would  have  some 
non-conducting  substance  on  the  outside  of  them  ;  do 
you  think  it  would  pass  through  that  non-conductor 
and  then  through  a  space  of  12  inches  and  affect  the 
coals  ? — ^It  did  so ;  and  as  a  means  of  prevention  I  put 
another  plate  a  couple  of  inches  apart  from  the  boilers, 
so  that  there  might  be  a  current  of  air  between. 

2787.  It  was  your  impression  that  the  heat  was 
communicated  to  the  coal  by  the  boilers  ? — Yes ;  we 
never  had  the  same  casualty  again,  though  we  used  the 
same  coals  afterwards. 

2788.  Can  you  tell  the  Commission  whether  those 
coal  boxes  were  ventilated  or  not  ? — They  were  ven- 
tilated in  the  usual  way,  by  taking  the  lid  off  when  the 
men  went  down. 

2789.  It  was  simply  an  exit  for  the  gases  that  might 
have  accumulated  ? — ^Ithad  always  been  found  si^- 
dent 

2790.  You  say  the  coals  were  only  a  very  short  time 
on  board  ? — ^Yes ;  they  got  wet  coming  off  in  the  craft 
that  brought  them  to  the  ship ;  they  caught  fire  after 
being  out  11  days. 

2791.  Was  it  the  custom  to  take  the  temperature  ? 
—No. 

2792.  How  was.  the  fire  discovered  ? — By  the  trim- 
mers going  in  to  trim  the  coals.  The  coals  had  not 
got  on  fire  to  such  an  extent  as  to  set  the  ship  on  fire, 
but  thev  were  smouldering  and  hot  and  ready  to  burst 
into  a  flame. 

2793.  You  were  convinced  that  the  fire  had  arisen 
from  the  moisture  of  the  coal  ? — The  coals  had  gone 
in  damp,  and  coming  on  board  wet,  together  with  the 
heat  from  the  boilers,  combustion  was  generated  a 
great  deal  sooner  than  it  would  have  been  if  the  coals 
had  been  put  in  dry  and  there  had  been  no  heat 
near. 

2794.  That  is  your  only  experience  of  any  casualty 
in  the  case  of  coal  stowed  in  bunkers  ? — Yes. 

2795.  (  Chairman.)  The  pipes  which  you  would  pass 
down  in  order  to  take  the  temperature  would  admit  of 
air  going  down  too  ? — Yes. 

2796.  Would  you  put  taps  on  them  ? — Yes ;  I  would 
screw  taps  on  them,  I  would  make  use  of  them  either 
to  put  the  thermometer  down  or  to  put  down  carbonic 
acid,  or  water  if  carbonic  acid  was  not  available. 


The  witness  withdrew. 


Mr.  Williah  Darley  examined. 

2797.  (^Chairman.)  You  were  formerly  foreman  of 
the  yard  at  Chatham  ? — Yes. 

2798.  And  lately  you  have  been  employed  as  a 
Nautical  Assessor  under  the  Board  of  Trade  ? — ^Yes. 

2799.  In  that  capacity  you  have  had  some  experi* 


Mr,W.Darley. 


ence  of  cases  of  explosion  or  spontaneous  combustion 
in  coal  ships  ? — ^Yes,  such  ca^es  have  come  under  my 
notice  in  the  inquiries  on  which  I  have  sat. 

2800.  How  many  such  cases  have  yoa  been  concerned 
with  ? — The  ''  Zeno  "  was  one. 
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2801.  Was  that  a  case  of  explosion  or  spontaneous 
combustion  ? — ^Explosion  of  gas.  Then  there  was  also 
the  case  of  the  "  Berwick." 

2802.  Was  that  a  case  of  explosion  or  spontaneous 
combustion? — That  was  a  case  of  explosion.  Then 
there  was  the  "  Maria  Lee."  '  I  think  that  was  not  an 
explosion  from  coal,  but  ignition  from  spirits.  Then 
there  was  the  "  Herbert  Gmham,"  that  was  a  case  of 
spontaneous  combustion. 

2803.  So  that  in  those  inquiries  two  cases  of 
explosion,  and  one  of  spontaneous  combustion  have 
come  under  your  notice  ? — ^Yes. 

2804.  Have  you  any  other  experience  of  spontaneous 
combustion  on  board  ship  ? — When  I  was  foreman 
afloat  at  Sheerness,  and  had  charge  of  the  ships  in  the 
harbour  there,  I  found  there  were  cases  of  spontaneous 
combustion  on  board  snips  in  which  the  coal  was  stored. 
Those  were  cases  of  extreme  heating  of  the  coal^  and 
there  was  one  case  occurred  in  the  dockyard,  where 
the  coal  took  fire. 

2805.  To  begin  with  the  causes,  what  is  your  im- 
pression with  regard  to  the  cause  of  spontaneous  com- 
bustion of  coal  ? — ^I  believe  spontaneous  combustion  of 
coal  to  arise  from  various  causes  ;  one  cause  is  the 
shipment  of  "  green  "  coal.  I  do  not  consider  it  safe 
to  ship  very  green  coal. 

2806.  What  do  you  mean  by  "green  "  coal  ?— Coal 
taken  from  the  pit's  mouth  and  transferred  directly  to 
the  ship. 

2807.  (Mr.  Duncan.)  Would  you  call  it  fresh  wrought 
coal  ? — ^Yes,  fresh  wrought  coal  taken  from  the  pit, 
and  put  at  once  on  board  ship.  In  the  next  place 
it  is  not  safe  to  ship  <;oal  in  rainy  weather.  If  you 
ship  coal  in  rainy  weather  it  is  more  liable  to  ignite 
spontaneously. 

2808.  (Chairman.)  With  regard  to  ** green"  coal 
you  consider  that  shipping  the  coal  in  a  "  green  "  state 
is  a  cause  of  danger  whether  shipped  in  a  damp  state 
or  not  ? — ^Yes. 

2809.  Danger  in  the  sense  of  spontaneous  combus- 
tion or  of  generation  of  gas  leading  to  explosion  ? — 
Both. 

2810.  Have  you  had  any  experience  of  spontaneous 
combustion  in  dry  coal  ? — ^No ;  in  the  case  I  referred 
to  which  occurred  in  the  dockyard  the  coal  was  shipped 
in  very  wet  weather. 

2811.  So  far  as  spontaneous  combustion  goes  your 
experience  is  only  of  coal  which  has  absorbed  mois- 
ture ? — Coal  which  has  been  exposed  to  moisture. 

2812.  As  to  "green  "coal,  how  does  that  produce 
spontaneous  combustion  ? — When  it  is  wrought  from 
the  pit  it  is  full  of  gas ;  if  it  is  exposed  to  the  atmos- 
phere previously  to  being  shipped  some  of  that  gas  is 
emitted  that  would  be  otherwise  retained,  but  when 
confined  it  becomes  dangerous  and  ultimately  heats. 

2813.  Does  the  presence  of  that  gas  in  dry  coal  lead 
to  heating  or  only  to  explosion  ? — I  judge  that  the 
**  green "  coal  is  never  very  dry.  I  tlunk  there  is  a 
certain  amount  of  humidity  in  it. 

2814.  So  that  in  the  long  run  it  comes  to  moisture 
being  the  cause  of  spontaneous  combustion  ? — Yes. 
The  tendency  of  wet  is  to  cause  a  decomposition  of 
the  coal  I  believe. 

2815.  It  comes  therefore  to  this,  that  the  cause  of 
-^ontaneous  combustion  in  your  opinion  is  moisture, 
however  that  moisture  may  be  generated  ? — Yes.  In 
the  case  to  which  I  referred  as  having  occurred  at 
Sheerness  I  had  a  correspondence  with  Mr.  Rogers 
who  had  charge  of  the  coal  depdt  there.  I  wanted  to 
satisfy  my  mind  upon  it,  and  he  told  me  that  the  coal 
was  shipped  in  wet  weather,  and  in  each  case  where 
I  have  come  across  coals  that  have  been  destroyed  by 
fire  I  have  found  on  inquiry  that  wet  has  had  some- 
thing to  do  with  it. 

2816.  That  being  so,  I  suppose  your  opinion  is  that 
the  first  precaution  which  should  be  taken  is  not  to 
ship  wet  coal  ? — Not  to  ship  wet  coal. 

2817.  That  would  be  the  best  of  all  remedies  ?— Yes. 

2818.  What  is  the  next  preventive  measure  you 
would  take — ^In  the  next  place  I  would  put  it  into  a 
dry  ship. 


2819.  Assuming  coal  to  be  shipped  which  was  not 
perfectly  free  from  moisture,  what  appliance  would 
you  use  in  order  to  prevent  spontaneous  combustion  ? 
— ^You  want  to  keep  it  dry.  There  are  some  coala 
that  do  not  require  so  much  ventilation  as  others  ;  it 
depends  on  the  quality  of  the  coal.  In  some  it  is 
necessary,  I  believe,  that  you  should  have  no  ventila- 
tion at  all  (or  at  least  only  surface  ventilation),  or  the 
tendency  would  be  to  cause  spontaneous  combasdon. 
As  far  as  my  experience  goes  I  would  not  offier  an 
opinion  whether  earthenware  tubes  introduced  into 
coal  liable  to  spontaneous  combustion  would  not  pro- 
duce a  beneficial  efiect  in  the  earlier  stages,  because 
when  the  gases  are  compressed  and  confined  the  teo- 
dency,  I  believe,  is  to  heat  the  coal,  and  then  danger 
arises;  but  perhaps  if  the  gases  wei*e  allowed  to 
escape  from  perforated  pipes  thiskt  might  be  prevented ; 
but  that  is  a  matter  of  speculation. 

2820.  You  are  not  able  to  give  us  any  distinci 
opinion  of  your  own  upon  the  qnestion  whether  ven 
tUation  does  or  does  not  obviate  the  danger  of  spon- 
taneous combustion  ? — ^No,  I  have  never  heard  of 
ventilation  generally  injuring  coal.  I  have  found  in 
the  generality  of  cases  where  coal  has  sustained 
injury  that  it  has  been  in  the  absence  of  ventilation. 

2821.  In  the  case  of  the  "Herbert  Grfaham,"  waa 
the  ship  well  ventilated? — I  do  not  think  she  vas 
properly  ventilated,  and  I  am  doubtful  whether  she 
was  a  very  dry  ship.  I  cannot  remember  positiveij 
whether  the  coals  were  shipped  wet  in  the  *'  Herbert 
Graham."  If  they  were  shipped  wet  it  would 
account  for  the  spontaneous  combustion. 

2822.  You  do  not  remember  whether  there  were 
any  appliances  for  ventilation  in  that  ship  ? — ^From 
my  inquiries  I  was  not  perfectly  satisfied  with  the 
ventilation. 

2823.  What  is  your  recommendation  as  a  whole 
upon  the  subject  of  ventilation.  I  gather  that  in  tlie 
case  of  some  cOal  you  would  not  ventilate  it  at  all  ?— 
In  the  case  of  some  coal  you  need  to  be  very  cautious 
in  ventilating  it.  The  fact  is  on  that  point  1  am 
hardly  competent  to  give  a  decided  opinion  ;  there  are 
some  cases  that  are  a  little  doubtful,  and  they  want 
experiment. 

2824.  This  Commission  being  appointed  speciallj 
to  report  upon  that  question,  you  do  not  feel  able  to 
give  us  any  very  distinct  recommendation  upon  the 
subject  of  ventilation  ? — ^I  think  that  surfiace  ventila- 
tion cannot  do  any  harm.  I  think  it  would  be  well 
to  test,  by  experiment,  the  efiect  of  the  introdactioa 
of  earthenware  tubes  into  cargoes  of  coal  known  to  be 
liable  to  spontaneous  combustion.  It  might  probably 
be  found  that  the  introduction  of  such  tubes  wonM 
have  a  beneficial  efiect ;  that  is  to  say  ^  before  "  heat 
has  been  generated.  I  believe,  as  others  have  observed, 
that  the  efiect  of  introducing  atmospheric  air  after- 
wards would  be  only  to  increase  the  combustion. 

2825.  Do  I  rightly  gather  that  you  would  recom- 
mend that  experiments  should  be  made  to  test  these 
matters  ? — Yes. 

2826.  So  far  as  explosion  is  concerned  you  are  of 
opinion  that  every  facility  should  be  given  for  canj- 
ing  gas  off"  ? — Yes. 

2827.  Would  you  do  more  than  that?— Yes;  I 
would  insist  that  the  coals,  after  being  taken  from  de 
pit,  should  be  exposed  a  certain  time  to  the  atmo- 
sphere in  order  to  allow  for  the  escape  of  the  gas. 

2828.  After  they  were  on  board  all  you  would  do 
would  be  to  ventilate  the  surface  ? — After  they  were  on 
board  they  should  be  kept  dry  and  be  properly  venti- 
lated. I  know  of  no  better  system  of  ventilation  than 
that  introduced  in  the  Royal  Navy,  and  which  I  ex- 
plained to  the  court  at  Hull  in  the  case  of  the  "Zeno." 
There  are  some  matters  of  detail  which  I  could  add  to 
it,  and  particular  modifications  might  be  applied  to  par- 
ticular sorts  of  vessels.  The  system  to  which  1  refer 
is  a  system  of  pipes  and  cowls — ^a  system  which  has 
been  introduced  into  the  Royal  Navy  with  the  greatest 
possible  success.  Some  men  would  object  to  going 
to  the  expense  of  large  iron  tubes,  and  in  some  cases 
copper  tubes,  where  they  come  near  the  binnade,  but 
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wooden  trunks  might  be  used  with  advantage^  and  in 
some  cases  wind  sails. 

2829.  That  is  for  surface  ventilation  ? — Yes ;  and  I 
would  recommend  that  you  should  carry  it  into  the  body 
of  the  coal  also.  Take  the  case  of  Cardiff  hard  brittle 
coaly  you  may  ventilate  it  to  any  extent.  I  believe  the 
principal  danger  that  you  find  in  coal  of  that  descrip- 
tion is  that  when  a  naked  light  is  brought  into  prox- 
imity to  it  an  explosion  takes  place.  In  each  case 
of  explosion  that  I  have  come  across  in  that  coal  the 
explosion  has  taken  place  in  consequence  of  a  man 
taking  a  light  below.  Then  I  think  the  system  of 
fitting  up  a  ship  should  be  such  as  to  prevent  the 
gases  accumulating,  so  as  to  prevent  parts  of  the  ship 
where  coal  is  not  stowed  acting  as  receptacles  for 


23  Nov.  1875. 


2830. 1  think  M.  Vassard,  whom  you  examined  in  the 
**  Herbert  Graham  '*  case,  in  answer  to  a  question  put 
by  you,  said  that  in  the  case  of  coal  containing  pyrites 
there  should  be  no  ventilation,  as  it  was  liable  to  ignite 
spontaneously,  and  that  ventilation  was  only  useful  in 
the  case  of  coal  containing  no  pyrites,  in  which  case  it 
was  of  use  for  carrying  off  the  gas  and  to  prevent 
explosion.  Is  that  your  view  ?  —  I  should  defer  to 
the  opinion  of  M.  Vassard  on  that  question ;  he  is  a 
chemist  and  more  competent  to  give  an  opinion  on 
such  a  point  than  I  am. 

2831.  Do  you  agree  with  M.  Vassard? — Yes.  In 
addition  to  a  system  of  ventilation  for  the  coal,  it  is 
necessary  that  precautions  should  be  taken  for  the  ven- 
tilation of  the  ship.  This  is  a  drawing  of  the  "  Zeno  *' 
(producing  it),  Thi  s  (  pointing  to  the  compartment  the 
fore  side  of  the  coal  hold)  became  a  receptacle  for  the 
gas  generated  from  this  coal.  The  bulkhead  not  being 
watertight  or  not  being  airtight,  the  gases  that  were 
generated  here  passed  through,  and  the  result  was  that 
this  was  made  a  receptacle  for  the  gas.  This  (pointing 
to  it)  was  used  as  a  water  ballast  tank,  and  there  was 
a  pipe  leading  from  here  into  the  hold  to  let  the  water 
off,  and  I  believe  there  were  a  couple  of  holes  in  the 
deck,  to  allow  the  gases  to  escape  and  to  run  off  any 
water  that  might  be  here  into  the  ballast  tank.  That 
answered  two  purposes  ;  whilst  it  allowed  any  wash  of 
water  to  run  down  it  also  allowed  the  air  to  arise  ;  con- 
sequently this  (pointing  to  the  compartment  the  fore 
side  of  the  coal  hold)  always  became  a  receptacle  for  gas. 
When  one  of  the  men  went  down  through  the  forepeak 
with  his  light  the  gas  exploded,  blowing  him  into  the 
bows  of  the  vessel,  and  in  50  minutes  there  was 
33,000/.  worth  of  property  gone,  and  29  hands  had  to 
take  to  an  open  boat  in  the  Bay  of  Biscay. 

2832.  (Mr,  Duncan.)  You  say  that  there  is  greater 
danger  of  spontaneous  combustion  if  the  coals  are 
shipped  wet.  Have  you  formed  any  definite  opinion 
as  to  the  effect  of  water  upon  the  coals  in  producing 
spontaneous  combustion  ? — ^A  chemical  action  goes  on, 
I  believe,  on  the  introduction  of  water  into  the  coals, 
tending  towards  spontaneous  combustion  ;  and  there 
is  a  demonstration  of  that  in  the  circumstance  that  in 
those  cases  where  spontaneous  combustion  has  taken 
place  the  coal  has  been  brought  in  contact  with  the 
wet  either  by  being  shipped  wet  or  by  being  put  in  a 
wet  ship. 

2833.  Supposing  you  were  told  that  in  numerous 
cases  where  the  coals  had  been  shipped  as  dry  as  pos- 
sible those  coals  had  taken  fire,  and  in  addition  to 
that,  as  appears  from  the  statistics  which  have  been 
taken,  it  turns  out  that  the  coals  in  which  the  greatest 
number  of  cases  of  spontaneous  combustion  took  place 
were  coals  shipped  in  the  three  driest  months  of  the 
year,  would  that  have  any  effect  upon  your  judgment  ? 
— It  would  lead  me  to  hesitate  in  giving  a  definite 
opinion  with  regard  to  wet ;  but  of  course  there  are 
different  descriptions  of  coal,  and  what  would  affect 
one  would  not  affect  the  other. 

2834.  Did  I  rightly  understand  you  to  say  that 
water  does  not  affect  Cardiff  coals  ? — I  believe  that 
water  does  affect  them,  that  is  that  they  are  better 
kept  dry,  but  I  have  come  across  no  cases  of  spontaneous 
combustion  in  Cardiff  coals  that  have  been  wet. 

2835.  Has  it   ever  occurred    to   you  to   inquire 


whether  the  component  elements  of  Cardiff  coals,  and  Mr,  W,  Darley. 
of  those  other  coals  that  have  taken  fire  frequently  are 
different  from  one  another  ? — Yes,  I  believe  they  are  dif- 
ferent from  one  another  as  shown  by  the  different  effects 
produced,  because  one  will  explode  and  the  other  will 
ignite.  The  coal  from  Cardiff,  particularly  the  Cardiff 
hard  brittle  will  explode.  I  do  not  know  (because  I 
have  not  got  extensively  into  it)  whether  you  will  find 
that  it  is  liable  to  ignite  spontaneously,  but  in  some 
correspondence  which  I  have  had  with  people  at  Cardiff 
and  which  is  contained  in  a  paper  which  I  beg  to  hand 
in  (handing  in  the  same),  they  tell  me  that  they  have 
come  across  no  cases  of  spontaneous  combustion  in  that 
coal. 

2836.  Do  they  say  what  spontaneous  combustion 
arises  from  ? — Yes,  the  presence  of  a  large  quantity  of 
iron  and  sulphur  in  the  coal  which,  when  acted  on  by 
water,  produce  a  chemical  action,  causing  spontaneous 
combustion. 

2837.  It  is  clear  that  there  are  two  elements  of 
danger  in  coals.  Is  your  recommendation  •  to  the 
Commission  that  different  courses  of  action  should  be 
taken  with  coals  that  have  those  different  dangers  in 
them  ? — ^Yes,  decidedly. 

2838.  That  is  to  say  that  those  Cardiff  coals  that  are 
liable  to  explode  should  be  differently  dealt  with  from 
those  that  have  large  quantities  of  pyrites  in  them  ? — 
Yes,  3  ust  so.  My  experience  has  been  more  particularly 
in  cases  of  explosion.  I  have  only  sat  as  nautical 
assessor  on  one  case  of  spontaneous  combustion,  that 
of  the  ^'  Herbert  Graham.*'  Then  there  was  the  case 
that  occurred  at  Sheemess  where  the  coal  took  fire, 
in  that  case  the  coal  had  been  exposed  to  wet. 

2839.  In  the  case  of  the  ^'  Herbert  Graham,"  was 
the  quality  of  the  coal  shipped  on  boai*d  a  subject  of 
inquiry  ? — Yes.  Mr.  Vassard  was  present  and  gave 
his  report.  I  think  you  will  find  the  report  in  the 
evidence. 

2840.  Do  you  remember  whether  the  coals  that 
that  vessel  had  on  board  were  more  dangerous  than 
the  coals  ordinarily  shipped? — I  cannot  charge  my 
memory  with  that. 

2841.  You  are  not  prepared  to  speak  definitely  as 
to  what  precaution  should  be  taken  in  the  case  of 
ships  having  on  board  these  coals  which  are  highly 
charged  with  pyrites  and  liable  to  spontaneous  com- 
bustion ? — No  ;  I  would  not  give  a  positive  opinion 
upon  that.  I  would  suggest  that  a  great  deal  might 
be  gleaned  by  the  Couunission  from  those  who  are 
constantly  shipping  the  coaL  No  doubt  also  coal 
owners  at  different  ports  for  their  own  interest  would 
be  glad  to  give  you  information  upon  the  point. 

2842.  (Mr,  Ferguson,)  You  say  that  some  coal  re- 
quires ventilation,  will  you  tell  the  Commission  on 
what  grounds  you  come  to  that  conclusion  ? — From 
the  terrible  explosions  that  have  taken  place  where 
ventilation  has  not  been  attended  to. 

2843.  That  is  in  reference  to  Cardiff  coal  that  ex- 
plodes, not  coal  that  is  liable  to  spontaneous  combus- 
tion ? — Just  so. 

2844.  Is  that  system  of  ventilation  by  which  the 
gas  is  taken  from  the  top  of  the  coals  to  the  deck  by 
pipes  and  cowls  the  system  which  you  say  has  been 
adopted  in  the  Navy  with  success  ?— Yes. 

2846.  In  the  coal-carrying  vessels  of  the  Navy  have 
there  been  fewer  explosions  than  in  other  vessels 
carrying  coals  ? — I  believe  you  will  find  that  to  be  the 
case. 

2846.  Has  the  system  to  which  you  refer  been 
adopted  in  the  vessels  of  the  Navy  as  well  as  in 
vessels  carrying  coals  for  the  Navy,  and  does  the 
answer  you  give  with  respect  to  comparative  immunity 
from  accident  apply  to  both  classes  of  vessels? — 
Yes. 

2847-  Do  they  keep  some  vessels  of  their  own  to 
carry  coals  in  ? — I  believe  in  some  cases  they  do.  At 
all  events  they  have  vessels  in  which  their  coals  are 
stored  as  coal  depdts,  where  they  remain  for  a  consider- 
able time. 

2848.  Your  experience  has  been  more  in  the  ex- 
plosive coal  ?-^Yes. 
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Hr,W.Darley,  2849.  You  cannot  say  whether  ventilation  is  good 
or  whether  it  is  bad  in  the  other  kind  of  coal  ? — I  can- 
not say  positively. 

2850.  {Mr,  AbeL)  Your  experience  with  regard  to 
explosions  on  board  coal-laden  vessels  is  limited  to  two 
instances  ? — Yes  ;  it  is  limited  to  two  instances. 

2851.  You  have  no  idea  what  proportion  of  casual- 
ties is  ascribable  to  explosions  on  board  coal-laden 
ships,  and  whether  it  is  large  or  small  ? — I  believe 
there  is  a  gi'eat  number  of  coal-carrying  ships  in  which 
explosions  take  place,  many  that  you  hear  nothing  of. 
When"  we  were  sitting  at  Hull  on  the  "  Zeno,"  a  vessel 
exploded,  I  could  not  tell  you  her  name,  and  there 
was  a  loss  of  life.  There  was  one  case  I  read  about  in 
which  22  men  out  of  23  were  blown  into  the  air. 
Another  where  8  were  blown  into  the  an-,  4  fell  over- 
board and  were  drowned,  and  4  fell  dead  upon  deck. 
Such  cases  are  of  common  occurrence.  I  have  not  the 
slightest  doubt  that  a  great  many  cases  have  occurred, 
in  which  vessels  have  been  lost  from  explosion,  and  all 
hands  sacrificed.  In  this  case  of  the  "  Zeno,"  29  people 
had  to  put  to  sea  in  an  open  boat,  and  if  there  had 
been  the  usual  weather  in  the  bay,  they  would  have 
been  all  lost,  no  doubt.  The  evidence  that  that  vessel 
was  not  properly  fitted  was  very  clear,  and  in  fact,  it 
was  admitted  by  the  owner  of  the  vessel,  for  when  I 
was  in  the  court  I  expressed  an  opinion  that  the 
vessel  was  built  for  one  purpose  and  used  for  another, 
and  the  representative  of  the  owner  rose  and  admitted 
that  that  was  the  fact,  that  she  was  built  for  a  general 
cai'go,  and  in  that  exceptional  case  she  was  used  for 
a  coal  cargo,  that  coal  being  a  dangerous  coal. 

2852.  {Mr,  Icely.)  With  regaid  to  the  casualty 
which  occurred  at  Sheemess,  that  was  in  a  hulk  ? — 
Yes. 

2853.  Did  any  caee  of  spontaneous  combustion  or  ex- 

The  witness 


plosion  ever  come  under  your  notice  in  the  case  of  any 
ship  afioat  having  coal  on  board  ? — I  haveneTcr  known 
any  such  case  in  any  vessel  belonging  to  the  navy. 

2854.  Are  you  aware  whether  it  is  the  custom  to 
keep  coal  in  navy  ships  in  harbour  for  anj  length  of 
time  ? — No. 

2855.  Is  not  there  a  First  Division  of  Steam 
Reserve,  consisting  of  vessels  having  coals  and  other 
stores  always  on  board  ? — There  is  a  certain  quantity 
of  coals  on  board  such  vessels,  but  I  do  not  think  the 
bunkers  are  all  filled  up. 

2856.  Those  ships  are  supposed  to  be  ready  for  sea, 
and  they  have  all  their  stores  on  board,  coal  indnded  ? 
— I  am  not  able  to  speak  confidently  on  that  pmnt. 

2857.  Are  you  aware  that  some  of  those  ships  will 
remain  probably  a  year  or  two  without  being  employed 
the  coal  still  remaining  on  board  ? — I  have  not  known 
any  vessels  remain  in  the  First  Division,  at  Sheemess, 
so  long  as  that. 

2858.  Not  for  a  twelvemonth? — ^No,  I  do  not 
think  so. 

2859.  For  six  months  ? — I  should  think  they  hare 
perhaps  for  six  months. 

2860.  During  that  time  you  never  heard  of  any 
accident  occurring  ? — No,  I  have  heard  of  cases  of 
the  coals  becoming  heated  and  in  those  cases  the 
engineers,  who  are  very  careful  men,  watch  the  coals ; 
they  daily  test  the  heat  of  the  coals  by  the  thermo- 
meter tubes,  and  if  they  have  any  doubt  of  their  safety 
they  have  them  removed  either  to  another  bunker,  or 
on  deck. 

2861.  You  attribute  the  immunity  from  accideDt  in 
those  ships  to  those  precautions  being  taken  by  the 
engineers  ? — Yes,  and  the  system  of  ventilation  that  is 
generally  adopted* 

withdrew. 


Adjourned. 
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Mr.  William  Jacob  Prim  examined. 


2862.  {Chairman,^  You  are  resident  engineer  to 
the  Houses  of  Parliament  ? — Yes. 

2863.  And  you  were  formerly  chief  assistant  to  the 
Manchester  Steam  Users  Association  ? — Yes. 

2864.  How  many  years  were  you  there? — ^Ahout 
eight  years. 

2865.  And  that  was  about  the  year  1865  ?— Yes. 

2866.  Was  that  when  you  left  the  Association  ? — 
No,  I  left  in  1868.  I  have  been  at  the  Houses  of 
Parliament  since  1868. 

2867.  And  T  believe  you  became  acquainted  with  a 
patent  for  extinguishing  fire  by  means  of  steam  while 
you  were  at  Manchester  ? — Yes  ;  patented  by  a  Mr. 
Robert  Hollingdrake  for  mill  purposes. 

2868.  What  was  he  ?— An  ironfounder  in  Stock- 
port. 

2869.  And  can  you  tell  us  anything  about  the 
successful  application  of  this  patent? — It  answered 
the  purpose  to  a  certain  extent,  but  it  gave  a  good 
deal  of  trouble  from  the  fact  that  the  steam  spread 
about  so  much  that  it  rusted  the  machinery  ;  so  that 
if  there  was  a  fire  in  one  comer  of  the  room  all  the 
machinery  throughout  the  room  was  rusted ;  and  con- 
sequently I  believe  it  fell  into  disuse.  Another 
difficulty,  and  a  serious  one  in  my  estimation,  was 
that  in  a  large  room  where  there  was  a  very  large 
area  of  cooling  surface  the  steam  condensed  very 
quickly,  I  consider  that  in  any  place  where  there  is 
a  large  number  of  rooms,  or  a  large  cooling  surface 


such  as  skylights  or  open  iron  roofs,  that  would  he 
fatal  to  the  system,  because  the  steam  would  condense 
readily  and  not  have  any  effect  on  the  fire. 

2870.  And  I  suppose  if  the  windows  were  knocked 
in,  it  would  have  the  same  effect  in  that  respect  ?— 
Yes,  or  if  there  were  staircases  open  that  would  convey 
the  steam  away. 

2871.  You  are  not  able  to  tell  us  of  this  invention 
having  been  used  for  any  length  of  time  successfully  ? 
— I  cannot  say  that  it  has  been  used  successfully.  I 
have  lost  sight  of  the  matter  for  some  years  ;  bat  it 
struck  me  that  it  might  be  used  successfully  on  board 
ship  where  the  hatchways  can  be  battened  down.  In 
a  confined  space  it  might  be  used  successfully. 

2872.  Then  how  would  you  propose  to  fit  a  vessel 
with  it  ? — By  running  pipes  in  various  places. 

2873.  With  holes  perforated  in  them?— Yes,  and 
commanding  cocks,  so  that  steam  would  only  be  turned 
into  such  places  as  was  necessary. 

2874.  I  suppose  you  would  hardly  expect  that  the 
steam  would  permeate  through  a  large  stock  of  coab 
very  far,  particularly  if  there  were  much  small 
among  them  ? — ^No  ;  but  if  the  pipes  were  carried  in 
various  directions  I  am  of  opinion  that  the  fire  might 
be  held  in  subjection  for  a  considerable  time,  instead  of 
breaking  out  and  destroying  the  whole  carga 

2875.  I  see  that  you  suggest  our  examining  the 
patentee  ?— I  thought  that  he  might  give  more  in- 
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formation  about  it,  and  might  tell  jou   where  the 
difficulties  were  in  applying  it. 

2876.  I  suppose  you  are  aware  that  there  are  a 
good  many  patentees  that  have  ideas  about  putting 
^res  out  ? — I  am  aware  of  that. 

2877.  You  have  no  particular  knowledge  of  your 
own  in  reference  to  the  application  of  steam  in  putting 
out  fire  ? — ^Excepting  on  a  very  small  scale.  I  have 
tried  it  on  a  small  scale  and  found  it  very  successful. 
In  fiict  the  small  scale  on  which  I  tried  it  was  with 
a  kettle  and  a  candle  and  also  a  gas  burner.  I  found 
it  very  successful  when  applied  to  a  strong  flame  of 
gas.  I  have  also  tried  it  in  a  chamber  where  the 
steam  was  at  a  very  low  pressure  so  that  I  could  bear 
my  hand  on  the  windows,  and  successfully  put  the 
fire  out.  This  chamber  was  16  feet  long  by  6  feet 
wide,  and  10  feet  high. 

2878.  You  have  never  had  any  risk  of  the  Houses 
of  Parliament  being  burnt  down  from  spontaneous 
combustion  in  your  stock  of  coals,  and  used  this 
means  of  putting  the  fire  out  ? — ^No. 

2879.  Or  have  you  on  any  other  occasion  dealt  with 
fire  in  masses  of  coal,  putting  it  out,  whether  by 
steam  or  otherwise  ? — ^No. 

2880.  {Mr,  Cory.)  I  suppose  the  steam  would 
require  to  be  of  some  considerable  pressure  in  order 
to  produce  an  efiect  on  fire  ? — ^No. 

2881.  Supposing  there  was  a  fire  in  this  room,  and 
it  was  filled  with  steam,  would  it  have  any  effect  on 
the  fire  ? — Yes,  I  think  that  at  a  very  low  pressure 
it  would  answer. 

2882.  Such  a  pressure  for  instance  as  would  not 
break  the  windows  ? — Tes  ;  the  pressure  of  the  steam 
was  scarcely  anything  above  the  atmosphere. 

2883.  {Mr.  Icely.)  It  would  not  be  hermetically 
sealed  ?— No.  Of  course  steam  would  escape  through 
the  keyholes  and  various  chinks. 

2884.  {Mr.  Abel.)  The  arrangement  which  you  have 
referred  to,  the  system  of  perforated  pipes,  seems  to  be 
rather  an  obvious  mode  of  applying  the  steam.  Could 
you  point  out  any  special  feature  in  this  particular 
patent  ? — As  it  is  necessary  in  cotton  mills  to  keep  the 
temperature  pretty  high  so  as  to  prevent  the  oil  in 
very  fine  machinery  from  clogging,  heating  by  steam 
pipes  running  all  round  the  rooms  is  adopted,  and  the 
invention  consisted  in  making  those  pipes  with  a 
diaphragm  through  the  centre,  so  that  one  half  acted 
as  the  ordinary  steam  or  heating  pipe,  and  the  other 
half  was  perforated  so  that  at  any  time  steam  could 
be  turned  into  this  perforated  pipe  and  difiused 
through  the  room. 

2886.  The  invention  was  chiefly  applicable  to  cotton 
mills,  or  factories  of  that  kind  ? — Yes,  where  steam 
was  already  in  existence. 

2886.  Probably  a  much  more  simple  arrangement 
would  apply  the  steam  in  the  hold  of  a  vessel  ? — Yes, 
much  simpler. 

2887.  {Mr.  Young.)  Have  you  ever  reflected,  with 
regard  to  this  invention  as  applied  to  coal-laden  ships, 
on  the  cost  and  trouble  that  it  would  give  ? — Very 
much  would  depend  upon  the  construction  of  the 
vessel  and  the  nature  of  the  bulkheads.  li*  you  get 
the  steam  into  small  spaces  it  would  be  very  much 
simpler  than  having  one  large  hold.  I  should  consider 
that  in  a  steam  collier,  where  boilers  are  constantly 
under  steam,  the  cost  of  fitting  up  an  apparatus  of 


this  description  would  be,  perhaps,  such  a  matter  as 
6s.  per  ton  burthen. 

2888.  Unfortunately  from  all  we  have  seen  and 
heard  it  is  not  on  board  steam  colliers  and  in  short 
voyages  that  the  danger  is  apprehended,  but  on  board 
large  vessels  and  vessels  going  on  long  voyages,  and 
not  merely  destined  for  coal,  but  going  for  the  purpose 
of  bringing  home  other  cargoes? — It  that  case  it 
would  be  necessary  to  have  a  boiler  on  board ;  that 
boiler  could  be  used  for  cooking  and  general  work  on 
board. 

2889.  With  a  donkey-engine,  you  mean  ? — Yes ;  for 
working  capstans  and  hoisting  in  and  out  cargo,  &c. 

2890.  {Mr.  Fenvnck.)  Have  you  any  proposition  to 
make  as  regards  the  fitting  of  a  coal-laden  vessel  with 
regard  to  these  pipes  of  which  you  have  spoken ;  do 
you  propose  running  them  through  the  centre  of  the 
ship  or  the  sides? — I  would  keep  them  as  low  as 
possible  (as  the  steam  will  naturally  rise)  in  the  bilges, 
and  in  places  where  they  would  be  accessible  when 
the  cargo  was  out,  and  in  some  cases,  if  possible, 
accessible  when  the  cargo  was  in  ;  and  I  would  suggest 
having  cocks  so  that  steam  could  be  turned  on  in 
sections.  If  it  was  known  where  the  fire  was  located 
then  the  nearest  section  to  that  could  be  turned  on. 

2891.  By  means  of  pipes  leading  up  to  the  deck  ? 
— ^Not  necessarily  to  the  deck  ;  to  places  where  they 
would  be  accessible,  to  such  parts  of  the  ship  where 
a  person  could  get  down  to  the  bottom  without  going 
down  through  the  cargo. 

2892.  {Chairman.)  When  a  vessel  is  loaded  with 
coals  she  is  nearly  as  full  as  she  can  hold,  you  would 
therefore  have  to  make  tunnels  to  get  down  to  the 
coals  ? — In  some  cases  there  are  portions  of  the  vessel 
running  very  fine  aft  and  forward  where  there  are 
no  coals. 

2893-  As  a  rule  they  are  filled  up  within  a  foot  or 
two  of  the  deck  all  over  the  body  of  the  ship.  You 
would  see  that  there  would  be  considerable  expense  if 
you  were  to  make  tunnels  to  get  to  the  cocks  ? — 
Decidedly,  if  it  were  necessary. 

2894.  {Mr.  Icely.)  There  would  be  no  difficulty  in 
fitting  the  cocks  with  spanners  leading  to  the  upper 
deck,  would  there  ? — Not  the  least. 

2895.  {Chairman.)  You  would  see  the  difficulty 
there  would  be  in  preventing  the  C4)al  dust  from  getting 
into  your  pipes  ;  you  would  have  to  cover  them  with 
something  in  order  to  prevent  that? — Yes.  Some 
provision  should  be  made  in  the  nature  of  a  shield,  so 
that  the  steam  would  have  to  pass  some  short  distance 
before  it  came  into  contact  with  the  cargo. 

2896.  You  would  have  a  wooden  box  and  holes  in 
the  sides  of  it,  and  the  top  covered,  I  suppose  ? — ^Yes, 
something  of  that  sort.  With  a  properly  constructed 
shield  (my  little  dust  that  there  was  would  be  blown 
away,  so  long  as  it  was  not  forced  or  pressed  into  the 
orifice  of  the  steam  pipes.  The  pressure  of  steam 
would  be  sufficient  to  blow  that  away. 

2897.  Have  you  anything  else  to  say  on  this  sub- 
ject ? — I  would  obser\'e  that  I  consider  that  a  hose 
could  not  be  worked  very  well  with  steam  in  it,  even 
if  you  had  a  hose  on  deck.  A  leather  or  canvass  hose 
could  not  be  worked  advantageously  with  steam, 
because  if  there  were  the  least  hole  in  the  hose  the 
steam  would  escape  rapidly ;  and  in  binding  up  the 
hose  steam  would  not  be  so  easily  dealt  with  as  water. 

2898.  Have  you  anything  further  to  add  to  your 
evidence  ? — I  think  not. 


Mr, 
W.  J,  Prim. 

15  Feb.  1876. 


The  witness  withdrew. 
Adljoumed. 
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8POKTAKEOU8  COMBUSTION  OF  COAL   IN  SHIPS: 


INDEX. 


Abel,  Professor. 

Scientific  paper  by,  relative  to  spontaneous  combustion 
and  explosion,  Rqf.  p.  vi.,  xxvi. 

Aberdare. 

Anthracite  in  Aberdare  Valley,  830. 
Spontaneous  combustion  of  coal  at,  966. 

Adams,  BCr.  B.  C. 

On  spontaneous  combustion  in  coal-stores,  App.  p.  113. 

Albertite. 

Spontaneous  combustion  of,  App,  pp.  110,  114. 

Alexandria. 

Combustion  of  coal-store  at,  198(^1998. 

Adaiiralty. 

Papers  from,  relating  to  spontaneous  combustion,  &c., 

App.  p.  60. 
If^nition  of  coal  shipped  for,  682,  703,  894. 
Coals  on  list  of,  2164. 

See  Ships  carrying  Coal;  Tables, 

Analysis  of  Coal. 

By  Professor  Ferguson,  App.  p.  109. 

Anderson,  BCr.  Katthew.  {Analysis  of  his  Evi- 
dence. ) 

Is  a  ship  owner  and  superintending  engineer  at  Leith, 
2731-2733. 

Has  seen  many  ships  loaded  with  coal,  and  has  superin- 
tended loading  of  coal  in  ships'  bunkers,  2734- 
2738. 

Spontaneous  combustion  of  coal ;  it  arises  from  presence 
of  pyrites,  or  brasses,  in  contact  with  water ;  nre  must 
ensue  at  a  certain  time,  2738-2741,  2746,  2760,  2761, 
2769. 

Ventilation  of  coal;  only  useful  where  coals  give  off 
much  gas ;  may  prevent  explosion,  not  combustion ; 
would  not  put  pipes  through  coal  except  to  ascertain 
temperature,  2738-2762,  2796,  2796. 

Coals  never  take  fire  except  when  put  on  board  in  a 
damp  state,  2748,  2749. 

Water  is  not  one  of  the  elements  of  coal ;  it  may  absorb 
water,  2763-2768. 

Scotch  coal ;  liability  of  some  to  spontaneous  combus- 
tion, 2767, 2770, 2771. 

Desirability  of  applying  carbonic  add  gas  to  heated  coal 
cargoes,  2743,  2760,  2772-2776. 

Numerous  instances  of  spontaneous  combustion  in  waste 
coal-heaps  seen  by  witness,  2739,  2777-2779. 

Instance  of  firing  of  coal  in  ship's  bunker ;  due  to  damp 
in  coal,  and  heat  from  boilers,  2780-2794. 

Anthracite. 

In  the  Aberdare  Valley,  830. 

Not  liable  to  spontaneous  combustion^  869. 

Anti-breakage  Boxes. 

See  Shipment  of  Coal, 

Armington^  Col.  J.  E. 

On  firing  of  coal-stores,  App,  p.  1 1 1 . 

His  register  of  the  temperature  of  coals,  App,  p.  113. 

Atlantic  Voyages  of  Coal  Ships. 

Statistics  respecting,  146. 

B. 

Barbadoes. 

Combustion  of  coal-store  at,  897,  917. 

Barrow  for  Loading  Coals. 

See  Shipment  of  Coal, 

Bermnda. 

Combustion  of  coal-store  at,  664,  663,  680. 

Beynon^  BCr.  Thonuui.  (Analysis  of  Ms  Evidence,) 
Is  a  magistrate  at  Newport,  and  a  shipowner  and  coal- 
merchant,  1381, 1382. 
Has  shipped  coal  for  16  yean;  last  year  perhaps  80,000 
tons,  1383, 1384. 


Beynon^  Kr«  T.  (Evidence  of)-^continued> 

Has  known   three  cases  of  spontaneous  combustion^ 

1386. 
Case  of  the  "  Usk ;"  she  carried  smelting  coals,  from 

Swansea;  the  coids  were  wet ;  they  were  tipped ;  they 

were  ventilated  by  a  kind  of  square  pipe  running 

through  the  ship,  battened  over ;  they  caught  fire 

when  88  days  out,  1386-1403. 
Case  of  the  "  Herbert  Grahame ;"  spontaneous  combus- 
tion occurred  after  she  had  been  out  about  100  days ; 

she  carried  smelting  coals,  small,  and  containing  much 

iron  pyrites ;  they  were  shipped  wet,  and  by  the  tip, 

1386,  1404-1424, 1480,  1481. 
Has  no  faith  in  the  ventilation  of  smelting  coals ;  for 

steam  coals  it  is  sufficient  to  keep  the  hatches  off, 

without  any   longitudinal   ventilation,    1396,    1422, 

1433-1436,1496. 
Difficulty  in  accounting  for  spontaneous  combustion; 

instance  cited,  1400. 
Shipping  coal ;  approves  of  the  tip  system ;  shipping  in 

casks  or  bamls  would  be  a  sure  preventative  against 

spontaneous   combustion;    Newport   method,    1418, 

1423-1440,  1464-1479. 
Smelting  cosJ,  containing  iron  pyrites,  shipped  wet,  is 

very  liable  to  take  fire ;  bituminous  coal  is  used  for 

smelting,  1419-1423,  1460,  1466,  1486-1490,  1496- 

1603. 
Case  of  the  ''Minnie  Grahame;"  she  was  lost  under 

similar  circumstances  to  the  "  Herbert  Gtahame,"  1386, 

1404,  1426, 1480-1482. 
Application  of  carbonic  acid  gas  to  fire  in  the  hold  of  a 

ship ;  it  could  only  answer  where  the  air  was  totally 

excluded,  1424, 1427,  1428. 
South  Wales  coals ;  first'class  steam  coals  are  not  likely 

to  take  fire ;  different  kinds  of  smelting  ooal ;  many 

have  never  taken  fire,  1432,  1466-1463. 
Does  not  know  a  case  of  spontaneous  combustion  in 

north  country  coal,  1432. 
Premiums  on  coal-laden  ships ;  they  have  a  tendency  to 

go  up,  1441-1449,  1483,1484. 
Has  known  several  cases  of  explosions  in  Cardiff,  1491- 

1492. 

Birkenhead. 

Regulations  for  loading  coal  at,  App,  pp.  124,  126. 
Statistics  of  coal  vessels  sailing  firom,  App.  p.  127. 
See  Tables, 

Bisulphide  of  Iron. 

In  coal,  1816. 

Bladon^  BCr.  John.  (Analysis  of  his  Evidence.) 

Is  a  coal  shipper  at  Newport,  1604-1606. 

Shipping  of  coals ;  at  Newport  it  is  done  by  a  shoot ; 
they  are  shipped  in  about  the  same  time  as  formerly ; 
shipping  in  haste  is  not  a  cause  of  combustion  or  ex- 
plosion, 1607-1609, 1640-1643,  1672-1675. 

Newport  coal;  it  consists  chiefly  of  steam  and  house 
coal ;  very  littie  smelting  coal,  1610-1612,  1614,  1616. 
1640-1669. 

Steam  coal  is  less  liable  to  spontaneous  combustion  than 
house  coal,  which  contuns  more  iron  pyrites,  1611, 
1618,  1624-1627,  1666-1669,  1662,  1663. 

Ships  that  carry  Newport  ooal  are  of  almost  ail  classes, 
1613,  1616,  1617. 

Has  never  heard  of  cargoes  of  large  weU-shipped  steam 
coal  taking  fire,  1621. 

Large  quantities  of  coal  are  more  likely  to  take -fire  than 
small,  1621, 1660. 

Attributes  spontaneous  combustion  of  coal  to  its  being 
shipped  wet ;  this  might  be  prevented  if  expense  were 
no  object,  1622-1627. 

Ventilation,  where  ooal  is  shipped  dry,  might  prevent 
combustion ;  with  wet  coal  it  would  promote  com- 
bustion, 1628-1631. 

Stacking  of  small  coal ;  in  the  pit,  combustion  occasion- 
ally t^es  place ;  instance  of  heating  of  coal  in  store, 
when  wet,  1632-1539,  1644-1646,  1649-1551. 

Has  not  known  of  spontaneous  combustion  occurring 
in  patent  ftiel ;  none  shipped  at  Newport,  1647*  1648. 

Shippers  can  judge  what  coals  may  be  liable  to  spon- 
taneous combustion,  1667,  1668, 1660, 1664. 
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Bladon^  BCr.  J.  (Evidence  of) — continued. 

Does  not  consider  the  high  price  of  coals  to  have  affected 

cases  of  spontaneous  combustion  in  ships,  1559-1561. 
Cannot  state  what  coals  in  South  Wales  are  liable  to 

ignition ;  general  reports  about  them  may  be  heard, 

1564-1571. 
All  coal  suffers  by  exposure  to  the  \7eather,  1576-1579. 

Board  of  Trade. 

Unsatisfactory   result    of    inquiries   under,   respecting 

casualties  to  coal-shios.  Rep,  p.  v. 
Statutory  inquiries  held  by,  App.  p.  4. 
Correspondence  between,  and  local  marine  boards,  App, 

p.  25. 
Inquiries  by,  into  cases  of  gas  explosions,  App.  p.  41. 
Present  Commission  recommended  by,  Q.  15-17. 
Correspondence  of,  with  Lloyd's  and  London   Salvage 

Association,  Rep,  p.  v. ;  App.  p.  1 ;  Q.  16. 
Takes  cognisance  only  of  British  ships,  27-^0. 
Takes  no  action  regarding  ventilation  of  coal  cargoes, 

2636. 

See  Ships  carrying  Coal, 

Boilers. 

Separation  of  coal  boxes  from,  in  Navy  vessels,  616. 

Boston  Gaslight  Company. 

Coal  used  by,  App.  p.  114. 
Box  System. 

See  Shipment  of  Coal, 

Bramley-BCoore. 

Regulations  for  working  high-level  coal-trade  at,  App, 
p.  125. 

Breakage  of  Coal. 

See  Coal. 
British  Ships. 

Board  of  Trade  takes  cognizance  only  of,  27-30. 
Brooker^  BCr.  Orestes.      {Analysis  of  his  Evi- 
dence,) 

Is  employed  at  Portsmouth ;  was  formerly  inspector  of 
coal  for  the  Admiralty  in  Northumberland  and  Durham 
district,  973-976. 

Shipped  about  50,000  tons  of  coal  for  the  Admiralty ; 
heard  of  only  one  case  of  spontaneous  combustion  of 
Government  coal ;  believes  it  was  at  Jamaica ;  ob- 
jected to  sulphurous  coal ;  was  instructed  to  have  coal 
fresh  raised,  screened  from  dust,  and  properly  shipped, 
977-995,  1013-1025,  1055-1096. 

Storage  of  coal  at  Portsmouth ;  the  coals  are  in  heaps 
about  the  dockyard,  and  afloat  in  the  hulks ;  there  is 
much  smaU  coal  sometimes ;  they  are  exposed  to  all 
weathers ;  has  never  heard  of  any  case  of  heating, 
996-1003,  1026. 

Is  in  favour  of  ventilating  cdeX  cargoes ;  the  gases  may 
be  got  rid  of  by  putting  tubes  into  the  centre  of  the 
cargo,  1027-1049. 

Heating  of  coals  on  board  the  "  Crocodile ;"  their  tem- 
perature rose  to  136^,  but  was  lowered  by  opening  the 
outside  ports,  1028-1049. 

Coal-boxes  on  board  ship  are  fitted  with  temperature- 
tubes,  into  which  the  thermometer  is  put  every  four 
hours,  and  offcener  in  time  of  danger,  1036. 

Imagines  that  coal  shipped  wet,  with  much  small  in  it, 
lind  not  well  hand-picked,  would  be  liable  to  spon- 
taneous combustion,  1050-1054. 

The  frequent  cases  of  spontaneous  combustion  when  coal 
was  dear  nu^ht  have  been  partly  due  to  the  fact  that 
the  coal  was  not  so  well  hand-picked,  1067. 

Brown's  Coal  Lists. 

Allusion  to,  100. 


Callao  Trade. 

Guano  vessels  in,  have  platforms,  1338. 

Cambridge  (BCass.)  Gas  Company. 

Statement  from,  App.  p.  113. 

Cannel  Coal. 

See  Coal, 

Carbonic  Acid  Ckui. 

For  extinguishing  fires  in  coal    cargoes  ;   not  recom- 
mended by  Commission ;  Rep.  p.  xxiv. ;  Q.  763, 1424, 
1469,  1817,  1823,  1843,  1901,  2/43,  2772. 
36814. 


Cardiff. 

Explosion  of  coal-ship  at,  App.  p.  59 ;  Q.  1491. 
Inquiries  by  Chamber  of  Conomerce  of,  1362. 
Coal  of,  liable  to  explosion,  2829,  2834-2838,  2843. 

Casualties. 

See  Explosions  of  Coal  in  Ships ;  Spontaneous  Combustion 
of  Coal. 

Cawkitty  Captain  James.  {Analysis  of  his  Evi- 
dence.) 

Is  manager  of  the  Salvage  Association  at  Liverpool,  and 
chief  surveyor  to  the  local  underwriters,  and  was  pre- 
viously master  of  ships  in  the  Indian  trade,  &c.,  2430- 
2433,  2462-2464,  2480,  2481. 

His  experience  in  shipping  coal  is  chiefly  confined  to 
Liverpool  and  Birkenhead,  2434,  2500-2502. 

Has  observed  considerable  increase  in  casualties  with 
Ijancashire  coal ;  the  coal  has  been  smaller  than  for- 
merly, 2434-2449,  2475-2479. 

Value  to  underwriters  of  Mr.  Run  dell's  coal  statistics, 
2442,  2444, 2526,  2527. 

Premiums  on  shipment  of  Lancashire  and  other  coal  have 
risen ;  underwriters  are  guided  by  Mr.  Rundell's 
statistics,  2447-2449,  2500-2502,  2518-2531. 

Casualties  are  partly  attributable  to  shortness  of  time 
between  coal  being  worked  and  put  into  ships ;  also 
to  damp  small  coal  and  to  inferior  coal  being  shipped, 
2450-2452,  2465-2476,  2494-2499. 

The  more  coal  is  liable  to  spontaneous  combustion  the 
less  it  is  liable  to  explosion,  2452,  2491. 

Recent  increase  of  accidents  has  resulted  from  heating 
more  than  from  explosion,  2453. 

Case  of  explosion  on  Doard  the  *'  Mary  Amelia,"  loaded 
with  South  Wales  steam  coal ;  no  ventilation ;  caused 
by  taking  below  a  naked  Ught,iM53. 

Casualties  Avith  Barnes'  Lancashire  coal,  2442,  2477- 
2479. 

Is  strongly  in  favour  of  ventilation ;  would  have  a  plat- 
form, perforated,  and  ventilating  shafts  up  each  hatch- 
way; recent  accidents  not  due  to  ventilation,  2454- 
2461,  2465-2476,  2482-2490,  2516-2518. 

It  is  most  important  that  coal  should  be  shipped  dry, 
2461,  2496. 

Captains,  &c,  who  load  coal  do  not  sufficiently  calculate 
the  danger,  2484. 

Few  coal  ships  carry  a  thermometer  to  test  the  tempera- 
ture of  the  coals,  which  they  should  do,  2485,  2514, 
2515. 

South  Wales  steam  coal  is  not  liable  to  heat,  but  to 
explode,  2491-2493. 

Most  burnings  have  occurred  under  the  main  hatch, 
where  small  coal  has  accumulated,  2498,  2499. 

Since  the  accidents  witness  has  noticed  the  colliery  from 
which  coals  are  obtained,  2503. 

Increase  in  cases  of  spontaneous  combustion  in  ships 
from  Birkenhead  ana  Liverpool,  2504-2506. 

Coal-ships  have  improved  of  late,  2508-2510. 

Shipowners  take  great  pains  in  seeing  to  the  shipping  of 
coal,  2511-2513. 

Chaffee,  Hon.  K.  8. 

On  spontaneous  combustion  of  charcoal,  App.  p.  112. 

Chamber  of  Commerce  of  Cardiff. 

Inquiries  by,  respecting  casualties  to  coal  ships,  1362. 

Charcoal. 

Spontaneous  combustion  of,  App,  p.  112. 

Charter-parties. 

Ventilation  of  coal  ships  required  by,  1668. 

Chemical  Analysis  of  Coal. 

Letter  respecting,  App,  p.  109. 

Circulars  issued  by  the  Commission. 

Information  collected  by,  App,  p.  66. 

Coal. 

Certain  descriptions  dangerous  for  shipment  on  long 
voyages.  Rep,  p.  viii.,  xxiv. 

Record  of  coal  exported  desirable,  Rep,  p.  viii. 

Breakage  of  Coal  and  Small  Coal ;  conduce  to  sponta- 
neous combustion ;  promoted  by  shipping  by  tip.  Rep. 
ix.,  xix.,  xxiv. ;  Q.  76,  107,  108,  157,  941,  9(}^,  1151, 
1283,  1320,  2107,  2496,  2542. 

Wet  Coal,  danger  arising  frt>m ;  conduces  to  spontaneous 
combustion.  Rep.  p.xx.,  xxiv. ;  Q.  3?,  122,  554,  716, 
748,  827,  867,  874,  958,  1050,  1341,  1415,  1500,  1622, 
1815,  1874,  2086,  2177,  2368,  2461,  2496,  2551,  2575, 
2731),  2782,  2814,  2832. 

Dangerous  Coal,  51,  840,  1564,  2007,  2072,  2108,  2182. 
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SPONTANEOUS  COMBUSTION  OF  COAL  IN  SHIPS  : 


Coal — continued. 
Iron-pyrites   in;    danger  from;    importanoe  of   hand- 
picking  for ;   induces  spontaneous  combustion,  Rm, 

p.  xxiv.-xxvi;  667,  818,  839,  866,  911,  962,1063, 

1327, 1460, 1496,  1/06, 1730,  1761,  1816,  2006,  2106, 

2194,  2667,  2739. 
Sulphur  in.  Rep,  p.  xxvi. 
Heating  will  occur  with  all  ordinary  coal,  37,   1818, 

1824. 
Moisture  present  in  all  coal,  App,  p.  33 ;   Q.  37,  872, 

1816. 
Underwriters    would   like   to    know   what   coals    are 

dangerous,  61. 
Casualties  in  relation  to  high  price  of  coal,  106,  1669, 

1709. 
Danger  of  coal  brought  too  soon  from  pit  to  ship ;  it 

should  be  exposed  to  the  air,  348,  422,  1572,  2427, 

2460,  2806,  2827. 
Smelting  coals  are  liable  to  fire,  367,  446,  1421,  1460, 

1496,  2082,  2133. 
Steam  coal ;  not  liable  to  fire,  App.  ])p.  37,  41 ;  Q.  446, 

1431,  1621,  1946, 2143, 2263,  2329. 
Danger  from  large  masses  of,  446,  1621,  1560,   1841, 

1886. 
House  coals  and  steam  coals,  464, 1611. 
Admiralty  contracts  for,  633. 
Objection  to  double  screening  of,  790. 
Anthracitic  coal,  830,  869. 
Inspection  of  vessels    containing    coal  desirable,  843, 

2704. 
Main  hatchway  of  ships  should  be  filled  with  large  coal, 

1320, 1333,  2666,  2561. 
Approval  of  shipping  by  tip,  1418. 
Opinion  of  shippers  as  to  liability  of  certain  coal  to 

combustion,  1667. 
Men  working  coal  have  become  careless  with  high  wages, 

1739, 1766,  2106,  2197,  2222. 
Danger  frt)m  bituminous  shale  in,  1816,  2195. 
Cannel  coal,  finely  divided,  might  heat,  1863. 
Is  dirtier  than  formerlv,  1877,  2609. 
Best  coals  only  should  be  sent  on  long  voyages,  2000. 
Ironworks'  coal  is  dangerous,  2016,  2072. 
Liability  of  ignition  of  Swansea  coals,  2182. 
Danger  from  mixing  coals.     See  Mixture  of  Coals, 
•*  Mother  of  coal,"  2196,  2306. 
Increase  of  casualties  with  Lancashire  coal,  2436. 
Coal  liable  to  explosion  is  less  liable  to  spontaneous 

combustion,  2462. 
Fresh  water  (not  salt  water)  will  tend  to  heat  coal, 

2561, 2676. 
Cannot  be  shipped  perfectly  dry,  2653. 
Liverpool  coal  contains  less  pyrites  than  Birkenhead 

coal,  2690. 
Never  takes  fire  unless  put  on  board  damp,  2/47. 
Contains  no  water,  but  wiU  absorb  water,  2764. 
Danger  frt)m  shipment  of  ''green''  coal,  2806. 
Different  coals  require  different  courses  of  action,  2837. 

See /iMtiraitce  of  Coal  Ships;  Shipment  of  Coal:  Temr 
perature ;  Wages  of  Colliers,  Sfc, 

Coals* 

CluiSSBS, 

Abbey  Graigola.    See  Parson's  Abbey  Graiyola. 

Abbw,  App,  p.  78,  93. 

Aber,  App.  p.  98,  106, 106,  138;  Q.  79. 

Aberbeeg.  1481. 

Abercam,  1666. 

Aberdare,  App.  p.  63,  77  ;  Q.  968. 

Aberdeen  Merthyr,  App.  p.  117. 

Abergavawr,  App,  p.  66. 

Aberuman,  App.  p.  66. 

Acton,  App.  p.  115. 

Admiral  Xyons,  App.  p.  86. 

Albert,  App.  p.  114. 

Alner,  App,  p.  103. 

American,  App,  p.  Ill,  116. 

Auldton  Ell,  App.  p.  104  ;  Q.  83. 

Auldton  Steam,  App.  p.  104 ;  Q.  83. 

Australian,  App,  p.  131. 

Avon  Vale,  App,  p.  103;  Q.  2347. 

Ayrshire,  App,  p.  68. 

Babbington,  App.  p.  94, 104. 

Baddersley,  App.  p.  94,  !  'W. 

Baltimore,  681. 

Barnes's,  App.  p.  104,  105  ;  Q.  2442,  2477. 

Battcrsby's  N.W.  Main,  App,  p.  116,  117  ;  Q.  2,085. 

Bebside    West    Hartley,    App.    p.   71,   97,    10:i-106, 

115-117 ;  Q.  85,  1690,  2585,  2604. 
Bentiiick  West  Hartley,  App,  p.  115. 
Beynon's  Black  Vein,  1451. 


Coals — CLAsSBS^-^otUinued. 

Birkenhead,  App.  p.  76,  78 ;  Q.  2604,  2639, 2660. 

Black  Vein,  App.  p.  116. 

Blaenavon,  App.  p.  116. 

Blaina,  App.  p.  116. 

Bodor,  2193. 

Bonnie  Hill,  2770. 

Bowers'  West  Hartley,  App.  p.  71,  74, 104,  116, 117, 

138  :  Q.  64,  86, 1690. 
Branker's  Onrel,  64. 
Broad  Oak,  79. 
Broughton,  App,  p.  82. 
Bmnbo,  App,  p.  76,  77,  82 ,  Q.  603. 

See  Westminster  Brymbo,  ^c. 
Bryn  Mally,  App.  p.  82,  116. 
Buddie's  West  Hartley,  App.  p.  116,  117;  Q.  2092, 

2586. 
Cardiff,  App,  p.  41,  63,  66,  57,  65,  75,  76,  78.  83;  Q. 

1236, 1279,  1312, 1380,  1937,  2092, 2261,  2829. 
Cape  Breton,  App.  p.  110. 
Carr's  West  Hartley,  App,  p.  116, 117;  Q.  86,  1201, 

1660. 
Chill,  App,  p.  107. 

astern,  2183,  2193, 2295-2302,  2307-2318. 
Coalbrook  Vale,  App.  p.  21 ;  Q.  1481. 
Coed  TaUon,  App.  p.  82,  115,   138;    Q.   77,  2088, 

2137,  2160,  2166. 
Cowpen  Hartley,  App,  p.  63,  64,  67,  83,  87,  92.  103- 

107,  116-117,  138;  Q.  86,  691,  596,  599,  600,  608, 

614,  620,  631,  713,  717,  832,  848. 
Crow  Orchard,  App.  p.  106,  138;  Q.  47,  63. 
Crumlin,  App,  p.  21. 

Cwm  Colliery,  Aberbeeg,  App,  p.  21 ;  Q.  1481. 
Cwm  Rheol,  App.  p.  56. 
Cwm  Serchen,  App.  p.  21 ;  Q.  1481. 
Cwmtilery,  1615. 
Cyfarthfa,  App,  p.  116;  Q.  2025. 
Cymmer,  App.  p.  96. 
Davidson's  West  Hartiey,  i4p».  p.  66,71,  76,  104,  116, 

117;  Q.696. 
Davison's  West  Hartley,  App.  p.  75,  95,  115;  Q.  86, 

601,  1697,  1601. 
Davis's  Maestag,  App.  p.  117;  Q.  2586. 
Davis's  Merthyr,  J^p;?.  p.  115-117;  Q.  596,  2032,2092. 
Dinas  Merthyr,  App.  p.  116,  138. 
Dowlais,  2016,  2024,  2034. 
Dowlan's  Merthyr,  614. 
Duke  of  Bucdeuch,  App.  p.  87,  103. 
Dundee,  App.  p.  76;  Q.  2378. 
Dyf&yn,  2463. 
East  Coast,  ifiw.  p.  131. 
Ebbw  Vale,  1636. 

EU,  App.  p.  92, 103,  104,  109 ;  Q.  83. 
Elled  Vein,  2013. 
EwlocHaU,ilpp.p.  115. 
Featherstone's  Main    Hartley,    App.    p.    107,    138; 

Q.  86. 
Featherstone's  West  Riding,  85. 
Femdale,  2032, 
Fife,  2767. 
Fife8hire,666. 
Fontaman,  App,  p.  66. 
Forest,  2190,  2224. 
Fotheiifill's  Aberdare,  App,  p.  63,  115  ;"Q.  691,  608, 

2027,2034,2092. 
Gellia  Cadoxton,  App.  p.  90. 
Glamorganshire,  2015. 
Glasgow,  App,  p.  75. 
Glenlyon,  App.  p.  86. 
Grange,  App.  p.  115. 
Gravesend,  App,  p.  90. 
Hamilton,  App,  p.  103. 
Hancock's  Brymoo,  App,  p.  116. 
Hannah  Law,  App,.  p.  86. 
UtMey,App.  p.  69,  75,  79,  104,  109,  115;  Q.  86, 

614,  1018,  1086.  1201,  1646,  1803,2093,2155,2158. 
See  Carr's  Hartley,  West  Hartley,  ^c, 
Harton  Wallsend,  85. 
Hastings  Hartley,  App.  p.  104, 105  ;  Q.  85,  614, 1086, 

1202,  1646,  2093-2095, 2155,  2158. 
HeU  Field,  83. 
Hirwain  Welsh,  App.  p.  61. 
Hockley  Hall,  App.  p.  97. 
Hood's  Merthyr,  App,  p,  115,  117  ;  Q.  78,  503. 
Hope,  1482. 
Howard's  West  Hartley,  App.  p.  71, 77,  104,  1 16,  1 17 ; 

Q.  85,  1145,  1194,  1202,  1615,  1622,   1630,  1654, 

1725,  1803, 2o85. 
Hughes's  Vein,  2186,  2193,  2296,  2324. 
Ince,  App.  p.  104. 
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Coals —  Classes — conHnued. 

Insole's  Merthyr,  App.  p.  91,  93,  103,  104,  116-117; 

Q.  78,  608,  2032,  2685. 
Insole's  No.  3  Rhondda,  App.  p.  96,  104;  Q.  78,  79. 
Jaynes's  Tillery  App.  p.  116. 
Jonassohn's  West  Hartley,  App.  p.  116. 
Laird's  Welsh  Hartley,  App.  p.  77, 116. 
Lanarkshire,  App.  p.  68, 106. 
Lancashire,  App.  p.  67-75,  87, 131 ;    Q.  46,  47,  73, 

2436-2449,  2476,  2503,  2623,  2626. 
Langley  Mill,  App.  p.  89,  103;  Q.  2367. 
Leith,  App.  p.  76. 
Letty  Shenks,  App.  p.  71. 
Llansamlet,  902. 

Londonderry,  App.  p.  116,  117 ;  Q.  2092. 
Lougler  Field,  83. 
Lower  Dui&yn,  App.  p.  66. 
Maesteg  Merthyr,  App.  p.  116. 
Mamhole,  App.  p.  21 ;  Q.  1481. 
Merthyr,  App.  p.  77,  90,  98,  100,  103,  104,  114;  Q. 

See  Davis's  Merthyr,  Sec, 
Middle  Duffiryn,  App.  p.  66. 
Midlothian,  App.  p.  6/. 
Monmouthshire,  1460,  2012. 
Morfe,  2260, 2261. 
Mynyddy  Bach,  App.  pp.  90,  103. 
Mynyddyslwvn,  1616. 
Nantmelyn,  2092. 
Nantyglo,  App.  p.  116. 
Navigation,  App.  p.  99. 

Newcastle,  App.  pp.  60,  76,  111 ;  Q.  1017, 1444. 
Newcastle  West  Hartley,  86. 
New  Pelton,  App.  p.  109. 
Newport,  App.  pp.  22-26,  55,  76;   Q.  1312,  1659, 

1566. 
Nixon's  Merthyr,  2033,  2092. 
Nixon's  Navigation,  App.  pp.  66,  68;  Q.  601,  2170. 
North  Wales,  App.  pp.  6,  69,  71,  74,  78,  98,  103,  104, 

116,  131 ;  Q.  46,  77,  2108,  2150,  2437,  2503,2523. 
Nova  Scotia,  App.  p.  110;  Q.  681. 
Oak  Pits,  App.  pp.  98, 106 ;  Q.  77. 
Ocean,  2092. 

Ocean  Merthyr,  App.  pp.  71,  115;  Q.  614. 
Orrell,  App.  pp.  94, 104-107,  138 ;  Q.  47,  52,  64. 
PantGlas,  ^p;>.p.  21. 

Parson's  Abbey  Graigola,  896,  916,  1006,  2092,  2244. 
Peareth,  App.  p.  109. 

Pearson  and  Knowles'  Wigan  Hartley,  719. 
Pelaw,  App.  p.  109. 
Pemberton,  App.  p.  109. 
Penarth,  2050. 

Pen-y-graig,  App.  pp.  96,  106. 
Victon,  App.  p.  110;  Q.  681. 
Powell  Dujffryn,  App.  pp.  57,  68,  71,  75,  77,  99,  104, 

115-117  ;  Q.  64,  78,  614,  2032,  2585. 
Primrose,  2236. 

Pumpquart  Anthracite,  App.  p.  115. 
Ravensworth  West  Hartley,  85. 
Resolven,  App.  pp.  86, 103  ;  Q.  2086,  2170,  2173. 
Rhondda,  *i4pp.  pp.  87,  103,  105,  106,  138;  Q.  78, 

2010,  2196,  2251-2262,  2291, 2348. 
Rhydyffad,  2293. 
Ricca  Rock,  App,  p.  115. 
Risca,  1533. 

Rough  Rigg,  App.  p.  90, 104,  109 ;  Q.  2770. 
Russell's  IMudn,  83. 

Russell's  New  Black  Vein,  App.  p.  115. 
Ryhope,  App.  p.  100. 
Scotch,  App.  pp.  74,  116, 131 ;  Q.  46. 
Scott's  Brymbo,  App.  pp.  71, 116, 117;  Q.  2686. 
SkeUyton  Field,  83. 
Slatog,  2193. 
South  Wales,  App.  pp.  68,  69,  71,  76.  83, 97, 103, 116, 

131 ;  Q.  46,  73,  774,  906,  933,  1431,  1441,  1453, 

1565,  1961,  2020,  2080,  2108,  2150,  2453,  2491, 

2492  2503. 
SpUnt,'^jD!p.  pp.  75,  88,  95,  103-105, 109 ;  Q.  S3. 
Stan  Rigg,  2770. 

Stewart's  West  Hartley,  App.  p.  115. 
Stocklev  Hall,  App.  p.  105. 
Sunderland,  App.  p.  78. 
Swadlincote,  App.  pp.  94,  97,  104,  105. 
Swansea,  App.  pp.  65,  78;  Q.  1388,  1461,  1612,  1666, 

2086,  2182,  2218,  2227, 2328. 
Tawd  Vale,  App.  pp.  106,  138. 
Tay.  566. 

Through-and-through,  79. 
Tilleary,  1451. 

Townhill,  App.  pp.  87,  92, 103 ;  Q.  83,  84,  555. 
Tredegar,  4pP*  P*  ^1^- 
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Tron,  App.  p.  82. 

Trycher,  App.  p.  107. 

Tryddyn,  App.  p.  105;  Q.  77. 

Tyiajcoch,  App.  p.  115. 

Tyne,  App.  pp.  75,  78,  103 ;  Q.  64,  1184. 

Tyne  Fine  Merthyr,  596. 

Tyr  Edmond,  920, 2244,  2248,  2249. 

Tyrfilkin,  1482. 

WaUsend,  86. 

Watson's  Hartley,  App.  pp.  76,  78,  104,  107,  138; 

Q.  83,  213,  248. 
Wayne's  Merthyr,  App.  p.  100. 
Wear,  App.  p.  115. 
Welsh,  App.  pp.  74,  77,  78,  87,  103;  Q.  47,  2149, 

West  Hartley,  App.  pp.  6-9,  66,  69-71,  76,  77,  83,  86, 
93-98,  103-105,  107, 116, 117;    Q.  85,  1638,  2685. 

Westminster,  App.  p.  77. 

Westminster  Brymbo,  App.  pp.  86,  98,  103,  105,  115, 
131;  Q.77.      SeeBryZo 

West  Riding  Hartley,  App.  p.  138. 

West  Yorkdiire,  85. 

White  Moss,  App.  pp.  70,  96,  105. 

Wigan,  App.  p.  74. 

Wilkesbarre,  App.  p.  115. 

WiUs'  Merthyr,  App.  p.  116. 

Wishaw,  App.  pp.  69,  75,  88,  89,  92,  103 ;  Q.  83, 2770. 

Wishaw  Ell,  83. 

Woodside  Field,  83. 

Wrexham,  App.  p.  115. 

Wyndham  Merthyr,  App.  p.  1 15. 

Yorkshire,  App.  pp.  91,  103 ;  Q.  46. 

Yorkshire  Hartley,  85. 

Commended  in  Evidence, 
Cowpen  Hartley,  634,  717,  832. 
Cyfarthfa,  2025. 
Dowlais,  2020. 
EUed  Vein,  2013. 
Monmouthshire,  1450. 
Morfo,  2260. 
Orrell,  62. 

South  Wales  Steam,  1432. 
Swansea,  4-feet  and  6-feet  veins,  2182. 
West  Hartley  Main,  1642. 

Mentioned  in  Evidence  as  Dangerous. 

Avon  Vale,  2347. 

Barnes's,  2442, 2477. 

Bodor,  2193. 

Cistern,  2183,  2193,  2311. 

Crow  Orchard,  63. 

Dowlais,  2034. 

Fothergill's  Aberdare,  2027. 

Glamorganshire,  2015. 

Lancashire  (some),  51,  2441,  24/7. 

Monmouthshire,  2012. 

North  Wales,  2108. 

Parson's  Abbey  Graigola,  919,  2244. 

Rhondda  (Nos.  1,  2,  3),  2010,  2196,  2251,  2348. 

Slatog,  2193. 

South  Wales  (some),  2004,  2108,  2492. 

Swansea,  1565,2182. 

Town  HiU,  563. 

Tyne,  1188. 

Tyr  Edmond,  919,  2244. 

Coal  Cargoes. 

Paper  respecting,  App.  p.  139. 
See  Shipment  of  Coal,  Sfc. 

Coal  BCines  Begiilation  Act. 

Made  one  source  of  cheap  labour  less  available,  137. 

Coal-shippers. 

Information  afforded  to  Commission  by,  App.  p.  82. 

Coal-shipping  Ports. 

Visit  of  Conmiission  to.  Rep.  p.  x. 
See  Shipment  of  Coal. 

Coal  Ships. 

See  Shipf  carrying  Coal. 

Coal  Stores  on  Shore* 

Admiralty  papers  respecting,  App.  p.  60. 

Papers  and  statistics  relating  to,  App.  p.  115. 

Spontaneous  combustion  of,  App.  p.  63 ;  Q.  620,  654, 
663,  680,  690,  853,  897,  900,  917,  966,  979,  1005, 
1100, 1105, 1532, 1980, 2175, 2297, 2604,  2739,  2777. 

Coal  Trade^  Export. 

General  condition  of.  Rep.  p.  vi. 
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SPONTANEOUS  COMBUSTION   OF  COAL  IN  SHIPS: 


ConcloBions  of  the  Commission. 

Summary  of,  Rep,  p.  xxiv. 

Correspondence. 

Between  Board  of  Trade,  Lloyd's,  and  London  Salvage 

Association,  App,  p.  1, 
Relative  to  spontaneous  combustion  in  the  "  Persia," 

Apf.  p.  25. 
Relating  to  spontaneous  combustion  of  coal,  App.  p.  32, 

109. 

Covejf  BCr.  William.     {Analysis  of  his  Evidence.) 
Is  Chief  Inspector  of  Machinery,  and  has  charge  of  the 

steam  reserve,  1097,  1099. 
Storage  of  coal  ashore  at  Devonport ;  some  is  housed, 

and  some  is  not,  1100-1103,  1129-1134. 
Has  never  seen  any  case  of  heating  of  coal,  1105,  1107, 

1128. 
Approval  of  ventilation  of  coal  cargoes ;  there  should 

be  ventilators  in  the  bunkers,  1110-1127. 
Case  of  explosion  of  gas  in  the  '*'  Agincourt  '*  and  the 

"Devastation;"  if  the  bunker-lids  had   been  taken 

ofP  every  day  explosion  would   not  have  occurred, 

1112-1127. 
An  order  has  been  given  to  the  whole  service  that  coal- 
boxes  are  to  be  ventilated,  1119-1123. 
Has  never  known  cases  of  explosion  in  wooden  ships, 

where  there  is  more  likely  to  be  admission  of  air, 

1135. 

Crane  for  Loading  Coals. 

See  Shipment  of  Coal. 


D. 

Dangerous  CoaL 

See  Coal ;  Coals— Classes. 

Darley^  BCr.  William. 

On  prevention  of  gas  explosions,  App.  p.  53. 


{Analysis  of  his  Evidence.) 


Was  formerly  foreman  of  the  yard  at  Chatham,  and  has 
been  lately  Nautical  Assessor  under  Board  of  Trade, 
2797,  2798. 

Has  had  experience  of  cases  of  explosion  and  combus- 
tion in  ships;  cites  instances,  2799-2804,  2850- 
2852. 

Spontaneous  combustion  of  coal ;  it  arises  from  shipping 
"  green  "  and  wet  coal ;  coals  should  be  exposed  after 
being  taken  from  pit,  to  allow  escape  of  gas ;  has  not 
known  a  case  in  a  vessel  belonging  to  Uie  Navy, 
2805-2817,  2827,  2832,  2833,  2853-2861. 

Moisture  is  the  cause  of  spontaneous  combustion  of  coal, 
2815. 

Coal  should  be  put  into  a  dry  ship,  2818,  2819. 

Ventilation  of  coal  cargoes ;  ventilation  on  surface  can- 
not do  harm;  only  useful  for  coal  containing  no 
pyrites;  some  coal  must  be  ventilated;  approves  of 
Royal  Navy  system.  2818-2831,  2842-2849. 

CardifP  coal;  its  danger  of  explosion,  not  of  spontaneous 
combustion,  2829,  2834-2838,2843. 

Different  kinds  of  coal  require  different  courses  of  action, 
2837. 

Navy  engineers  test  their  coal  cargoes  with  the  ther- 
mometer; immunity  from  accident  attributable  to 
this,  and  to  their  system  of  ventilation,  2860,  2861. 

Davis,   BCr.   Arthur  Owen.      {Analysis   of  his 
Evidence.) 
Attends  from  Peninsular  and  Oriental  Company,  2580. 
States  number  of  shipments,  and  classes  of  coal  shipped 

for  Company  in  1874,  2581-2585. 
In  1874,  had  four  ships  burned,  three  of  them  loaded 

with    Howard's  West    Hartley ;    and    one    missing, 

loaded  with  Scott's  Brymbo  ;  coal  was  mostly  shipped 

in  wet  weather,  258&-2600, 2626. 
The  Company  has  inspectors  to  see  to  shipping  of  coal, 

2597. 
The  Company  prescribes  no  conditions  as  to  ventilation  ; 

their  inspector  at  Newcastle  objects  to  it,  260  U2603, 

2611,2615-2617,2626. 
Reads  memorandum  relative  to  spontaneous  combustion 

of  coal  on  shore,  and  in  bunkers  of  the  Company's 

steamers,  2604. 
Coal  stacks  of  the   Company ;  mostly  covered ;  firing 

vejy  rare ;  instances  cited,  2604-2606. 


DaviSy  BCr.  A.  O.  (Evidence  of) — eoniinued. 

Three  or  four  cases  of  explosion  in  bunkers  of  Com. 

pany's  steamers,  owing  to  "  close  "  covers  being  kept 

on  too  long,  2604. 
South  Wales  coal  Jess  liable  to  spontaneous  combustion 

than  Newcastle  or  North  Wales  coal,  2604. 
Larger  per-centage  of   casualties  in  1874  than  in  any 

previous  year,  2607-2610. 
The  Company  insures  its  coal ;  rates  have  risen,  2612- 

2614,  2618-2623. 
Has  never  compsjred  Company's  casualties  with  others, 

2624,  2625. 
AUusion  to  the  "  Corah,"  which  went  safely,  unventikted, 

2626-2629. 

Derry,  BCr.  Samnel  E.  {Analysis  of  his  Evidence.) 

Was  formerly  inspector  of  coal  shipped  for  the  Admi- 
ralty in  South  Wales  ;  is  now  a  retired  chief  engineer 
in  the  Navy,  891-893. 

Has  known  three  cases  of  spontaneous  combustion,  all 
with  Parson's  Abbey  Graigola  coal ;  they  occurred  at 
Jamaica  and  Barbadoes  ;  states  particulm,  894. 

Parson's  Abbey  Graigola  coal ;  it  is  a  smokeless  ooal 
from  Llansamlet ;  iron  pyrites  is  so  intimately  mixed 
with  it  as  to  make  it  liable  to  catch  fire ;  it  is  from  one 
particular  vein  (the  Tyr  Edmond)  that  the  dangerous 
coal  comes;  it  was  simply  inspected,  before  being 
ordered  for  the  Admiralty ;  witness  ceased  to  ship  it 
after  the  casualties ;  895-925,  936-940,  950-95?. 

Iron  pyrites  in  coal ;  if  localized  in  large  masses,  it  is 
less  liable  to  take  fire  than  where  it  is  intimatdy 
mixed ;  where  much  mixed,  either  damp  or  friction 
will  cause  spontaneous  ignition,  905,  908^  923,  942- 
949,  962-965. 

Coal  should  be  free  frt)m  small  at  the  time  of  shipment ; 
small  coal  assists  spontaneous  combustion,  but  it  is  not 
generaUy  liable  to  fire,  909,  941,  942,  966-9/2. 

Has  never  known  a  case  of  good  South  Wales  coal  catch- 
ing fire  spontaneously  in  the  main  body  of  the  ooal, 
923,  928,  929. 

Has  never  known  a  case  of  spontaneous  combustion  in 
patent  fuel,  926,  927. 

Has  known  cases  of  explosions  of  gas  in  vessels ;  this 
occurs  when  the  hatches  are  put  on  before  the  cargo 
has  given  off  its  gas  ;  ventilation  is  absolutely  neces- 
sary. 929-935. 

Coal  was  sent  for  trial  before  being  admitted  for  Admi- 
ralty use,  but  the  trial  might  have  been  fallacious, 
953-957. 

Coal  shipped  wet  would  be  liable  to  spontaneous  com- 
bustion, 968-961. 

Devonport. 

Storage  of  coal  at,  1100. 

Xhrops  for  Loading  Coal. 

See  Shipment  of  Coal. 

Durham. 

Combustion  of  coal-stores  at,  2739,  2777. 


E. 


Equator. 

Analysis  of  results  in  coal-laden  ships  crossing  the,  36- 
147. 

Explosions  of  Coal  in  Ships. 

No  reliable  statistics  concerning.  Rep.  p.  xxiii. 

Surfece  ventilation  requisite  for  guarding  against.  Rep. 

p.  XXV. 

Owing  to  marsh  gas,  JR^.  p.  xxviii. 

Board  of  Trade  inquiries  respecting,  App,  p.  41  ;  Q. 

28(K). 
Papers  horn  Admiralty  relating  to,  App.  60. 
On  the  'l>ne,  444. 

In  vessels  of  the  Navy,  581,  605, 1112. 
Of  South  Wales  coal,  929, 1942,  2492,  2829, 
Not  common  in  wooden  ships,  1133. 
At  Cardiff,  App.  p.  59;  Q.  1491. 
In  the  Northumberland  Dock,  1658. 
Explosion  mistaken  for  spontaneous  combustion,  1959, 

2036. 
Of  Londonderry  gas  coal,  2091,  2129. 
At  Birkenhead,  2453. 
In  bunkers  of  steamers,  2604. 
Ventilation  is  only  useful  against,  2741. 

Export  of  Coal. 

From  chief  British  ports,  in  1873-75,  Rep*  p.  vii. 
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Farrer^  BCr.  Thomas  Eenry.  {Analysis  of  his 
Evidence,) 

Is  Permanent  Secretary  to  the  Board  of  Trade,  14. 

lliis  Commission  was  instituted  because  Board  of 
Trade's  inquiries  (under  Merchant  Shipping  Act) 
into  cases  of  burning  of  coal-laden  ships  failed  in 
regard  to  scientific  and  complicated  cases.  Lloyd's 
Committee  and  the  Salvage  Association  also  desired 
inquiry  by  a  special  body,  16,  17. 

Puts  in  papers  respecting  the  "  Herbert  Grahame  "  and 
"  Minnie  Grahame,"  Abstract  of  Wreck  Register, 
and  two  Returns,  18-26. 

Board  of  Trade  takes  cognizance  only  of  British  ships^ 
27-30. 

Fawcnsy  BCr.  G. 

On  prevention  of  explosions  in  coal  ships,  App,  p.  32. 

Ferguson^  Frofessor. 

Chemical  analysis  of  coal  by,  App.  p.  109. 

Finlay,  BCr.  James.     {Analysis  of  his  Evidence,) 

Is  master  of  a  ship,  and  has  been  constantly  carrying 
coals,  472-474. 

Describes  case  of  combustion  in  the  ship  "Alfred;" 
the  coals  were  from  the  Tyne ;  they  became  heated 
when  within  a  few  days'  sail  of  Valparaiso ;  the  ship 
was  lost ;  there  was  no  ventilation  whatever,  475- 
486,  508-614,  639-642. 

'Tween  decks  a  great  help  to  a  ship's  ventilation,  486. 

Has  carried  coal  for  20  years  in  ships  that  were  venti- 
lated ;  tbev  had  wooden  ventilators  running  fore  and 
afttlm>ugh  the  coal  in  the  lower  hold;  attributes 
freedom  from  casualties  to  proper  ventilation,  487- 
607,  515-636. 

Great  diversity  of  opinion  exists  about  ventilation ;  the 
miyoritv  are  in  favour  of  it,  537.  638. 

By  applying  above  system  of  ventilation,  by  visiting  the 
hold  every  day,  and  keeping  off  the  hatches,  coal  may 
be  safely  earned,  643-645. 

Fire  in  Coal-laden  Ships. 

Water  and  steam  for  extinguishing,  recommended  by 
Commission.  Rep,  p.  xxiv.  , 

Report  on,  App.  p.  32. 

Use  of  water  for  extinguishing,  761. 

Use  of  carbonic  acid.  761,  763,  1424,  1469,  1817,  1823, 
1843,  1901,  2743,  2772, 

Use  of  steam,  1933,  2867. 


Galloway^  Captain  Jolin.  {Analysis  of  his  Evi- 
dence,) 

Has  been  master  of  merchant  ships,  and  used  to  carrying 
coal  (mostly  Scotch  coal)  for  about  20  years,  2350, 
2351,  2378-2381,  2384-2392,  2409-2411. 

Has  known  but  one  case  of  spontaneous  combustion  of 
coal  on  board  ship,  2362-2396,  2408. 

Case  of  heating  on  board  the  "  Malabar  ;"  loaded  with 
Langley  Mill  coal,  in  a  wet  condition  ;  fired  when  36 
days  out ;  ship  was  ventilated ;  totally  lost ;  casualty 
owing  to  coal  being  damp,  2352-2378,  2381,  2382, 
2398-2407,  2411,2417-2430. 

Approves  of  ventilation  of  coal  cargoes ;  would  have  a 
platform,  with  a  current  of  air  underneath,  2382, 
2383,  2386-2389,2411-2416. 

Casualties  are  increased  now  by  coal  being  taken  direct 
from  pits  to  ships,  the  gas  not  having  time  to  escape ; 
also  by  vessels  being  larger,  and  carrying  greater 
masses  of  coal  than  formerly,  2386-2391,  2397. 

Witness  had  carried  coal  for  eight  or  ten  years  without 
ventilating  his  ship,  and  had  no  casualty,  2386-2389, 
2395,  2396. 

Instances  of  Scotch  coal  firing,  2392-2394. 

Exposure  of  coal  to  the  air  before  shipment  is  an  element 
of  safety,  2428. 

Ckuies. 

Occlusion  of,  in  coal.  Rep,  p.  xxvii. 

Marsh  gas  the  source  of  explosions.  Rep.  p.  xxviii. 

Oasea  in  Coal  Cargoes. 

Paper  on,  App,  p.  31. 
Prevention  of,  App.  p.  63,  60. 
See  Explosions  of  Coal  in  Ships, 
Oaaworks. 

Combustion  of  coal  in,  A^,  p.  109-1 12. 


Glaabrook^  Xr.  John.    {Analysis  of  his  Evi- 
dence,) 

Is  a  colliery  owner  and  mining  engineer  at  Swansea; 
has  shipped  coal  for  upwards  of  30  years,  2179,  2180, 
2345. 

Swansea  coals  ;  only  two  are  not  liable  to  spontaneous 
ignition,  viz.,  the  4-feet  and  the  6-feet  vein ;  some 
will  take  fire  on  the  wharf;  some  may  go  safely  a 
short  distance;  objection  to  seams  above  Hughes's, 
and  to  the  Cistern,  Slatc^,  Bodor,  Rhondda  coals,  &c., 
2181-2186,  2189-2196,  2199,2210,  2211,2224-2239, 
2244-2249,  2261,  2259-2262,  2285-2336,  2345-2348. 

Has  had  one  case  only  of  spontaneous  combustion — the 
"Alpha,"  2187,  2188. 

Mixing  coals  causes  spon^neous  combustion,  2190, 2244- 
2249,  2263-2272,  2285,  2286,  2336. 

Spontaneous  combustion  of  coal  arises  from  its  im- 
purities, as  sulphur  and  phosphorus,  shale,  earthy 
matter,  pyrites,  and  *' mother-of-coal,"  2193-2197, 
2303-2310. 

Casualties  occur  through  men  not  working  the  coal 
clean ;  desirable  if  they  could  be  compelled  to  do  so, 
2197,  2198,  2200-2204, 2222,  2223, 2335. 

While  coal  was  high-priced  inferior  qualities  were 
shipped ;  this  was  a  cause  of  firing,  2201-2204,  2334. 

Coal  cargoes  should  be  separated,  and  kept  in  compart- 
ments ;  this  would  be  better  than  ventilation ;  a  hole 
made  in  the  cargo  might  be  good,  2205-2209,  2277- 
2282,  23^^7-2344,  2349. 

Coal  should  be  shipped  dry,  2209. 

Shipping  of  coal  in  boxes,  by  steam  crane,  is  a  good 
mode,  and  does  not  increase  cost,  2212-2222, 2264- 
2258. 

To  avoid  casualties,  ship  coal  not  liable  to  ignite ;  do 
not  ventilate ;  divide  ship  into  compartments ;  and 
lower  coal  in  boxes,  2218-2223,  2250. 

Has  never  known  patent  fuel  to  take  fire,  2240-2243. 

Abbey  Graigola  coal  takes  fire  if  mixed  with  Tyr 
Edmond,  2244-2249. 

Several  cases  of  coal  cargoes  igniting  when  carrying 
Rhondda  coal,  2261,  2252,  2259-2262. 

Steam  coal  travels  safely,  2263,  2327,  2328. 

Coal  is  not  liable  to  get  mixed  in  working,  unless  it  is 
done  on  purpose,  2263-2272. 

Witness  does  not  insure  his  ships ;  belongs  to  an  in- 
surance fund,  2273-2276,  2290,  2294. 

Desirable  if  temperature  of  coal  cargoes  were  tested  by 
a  thermometer,  2282-2284. 
Qlover^  Kr.  John.     {Analysis  of  his  Evidence.) 

Is  a  chemical  manufacturer  at  Newcastle,  and  a  member 
of  the  Chamber  of  Conmierce  of  Newcastle,  1807, 
1808. 

Ventilation  of  cargoes  of  north  country  coal ;  it  should 
rather  be  avoided  than  sought  for ;  the  surface  of  the 
coals  should  be  ventilated;  iron  gas  pipes  might  be 
inserted  in  the  coal  for  ascertaining  the  temperature, 
1810-1814,  1817,  1821-1823,  1870-1873. 

Witness's  experience  is  confined  to  north  country  coal, 
1812-1814. 

Spontaneous  combustion  of  coal ;  chiefly  owing  to  its 
containing  bisulphide  of  iron  (in  form  of  brasses  or 
pyrites)  with  moisture,  and  also  bituminous  shale; 
and  to  the  presence  of  finely-divided  coal;  pyrites 
finely  divided  favours  combustion,  1815-1820,  1827- 
1842,  1847-1868,  1884-1900,  1923-1926. 

Temperature  of  coal  cargoes  should  be  examined  every 
day  with  a  thermometer,  and  entered  in  a  log,  181/. 

Coal  may  take  fire  at  very  low  temperature  ;  some  coals 
more  likely  to  fire  than  others,  1817,  1824-1826. 

No  one  mode  of  loading  coal  is  better  than  another  as 
respects  combustion,  1818-1820. 

Spontaneous  ignition  of  coal  is  only  a  question  of  time, 
1818,  1824. 

Application  of  carbonic  acid  gas  to  heated  coal  cargoes ; 
apparatus  described,  1817,  1823,  1843-1846,  1865- 
1867.  1901-1922,  1927-1932. 

Cannel  coal  finely  divided  would  be  likely  to  take  iae, 
1862-1864. 

Moisture  is  one  of  the  main  conditions  of  the  firing  of 
coal ;  coals  shipped  wet  might  perhaps  have  a  current 
of  hot  air  injected  through  them,  1869-1876,  1916, 
1936,  1936. 

North  of  England  small  coal  is  dirtier  than  formerly, 
1879-1883. 

Heaps  of  coal  must  be  large  (perhaps  200  to  600  tons) 
to  ignite  spontaneously,  1886-1891. 

Objection  to  application  of  steam  for  extinguishing  fire, 
1933, 1934. 
Ck>ose-neck  Drop. 
See  Shipment  of  Coal. 
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SPONTANEOUS  COMBUSTION  OP  COAL   IN  SHIPS: 


Graham^  Professor. 

Allusion  to  his  report  on  the  firinff  of  the  "  Amazon/' 
1817,  1934. 

Great  Western  Bailway. 

Box  system  of  loading  coal  used  by,  79B. 

**  Green  '*  Coal. 

Danger  from,  2805. 

Greenongh,  BCr.  W.  W. 

On  coal  used  by    Boston    Gaslight    Company,  App^ 
p.  114. 


H, 


Hancock,  BCr.  Bobert  John.  {Analysis  of  his 
Evidence.) 

Is  shipping  manager  to  Messrs.  Charles  Hill  and  Sons, 
of  Bristol  and  Cardiff,  1309. 

Has  shipped  about  75,000  tons  of  coal  (both  steam  and 
smelting  coal)  in  the  last  ten  years,  1310-1312,  1343, 
1350. 

Has  never  had  a  case  of  explosion,  or  of  actual  spon- 
taneous combustion,  1313. 

Has  had  one  case  of  coals  becoming  heated,  in  the  ship 
"  Her  Royal  Highness ;  "  heating  resulted  from  the 
coals  being  placed  on  the  bottom  of  the  ship,  and 
from  their  having  got  wet  on  shore,  1313, 1314, 1324- 
1330,  1344,  1345,  1354-1358. 

Carries  his  coal  on  a  platform  16  to  20  inches  from 
bottom  of  ship ;  this  promotes  coolness  and  dryness  ; 
uses  ventilators  fore  and  aft,  and  in  each  hatchway ; 
platforms  are  used  by  guano  vessels  in  Callao  trade, 
1315-1319,  1337-1340, 1346. 

Wet  is  a  cause  of  spontaneous  combustion,  1315,  1341, 
1351,  1362. 

Shipping  coal ;  danger  would  be  lessened  by  taking  only 
large  coal  on  board  at  first,  and  putting  large  coal  in 
each  hatchway ;  has  generally  shipped  by  tips,  but 
sometimes  by  box-drops,  1320-1323,  1329,  1331-1336, 
1353. 

Understands  iron  pyrites  to  be  the  cause  of  spontaneous 
combustion  of  coal,  1327. 

His  captains  are  instructed,  in  a  general  way,"  to  watch 
heating  of  cargoes  by  thermometer,  and  look  to  the 
ventilators,  1347-1349,  1359. 

Has  given  particular  attention  lately  to  the  subject  of 
spontaneous  combustion  of  coal  in  ships ;  the  Cham- 
ber of  Conmierce  of  Cardiff  has  taken  up  the  subject, 
1359-1368. 

Has  found  the  per-centage  of  loss  by  spontaneous  com- 
bustion of  coal  in  ships  to  be  not  over  one-half  per 
cent,  over  the  whole  kingdom,  1367,  1368. 

Ventilation  could  not  be  dangerous  to  coal,  but  after  a 
fire  occurred  it  would  tend  to  feed  it,  1369. 

Pays  very  little  extra  (not  more  than  one  per  cent.)  for 
insurance  now  than  formerly  on  coal  cargoes,  1370- 
1380. 

SCarwood,  BCr.  James.  {Analysis  of  his  Evi- 
dence.) 

Is  employed  at  Portsmouth,  974. 

Had  one  case  of  heating  at  a  coal-store  in  Jamaica ; 
the  coal  had  got  wet;  it  was  Parson's  Abbey  Graigola 
coal ;  had  it  taken  out,  and,  when  replaced,  put  iron 
tubes  into  it  to  carry  off  the  gas,  1004-1012. 

Hatchways  of  Coal  Ships. 

Fire  chiefly  occurs  there ;  should  be  filled  with  large, 
not  small,  coal,  1228,  1283,  1320-1323,  1329-1336, 
1353,  2124-2128,  2498,  2556,  2661. 

EiU,  BCr. 

Statistics  by,  relating  to  casualties  to  coal  ships,  1365. 

SCoist  for  Loading  Coals. 

See  Shipment  of  Coal, 

SCoUingdrake^  BCr.  B. 

His  method  of  extinguishing  fire  by  steam,  2867. 

Sosier,  Captain  Eenry  BE.   {Analysis  ofhisEvi*  . 
dence.) 
Is  Secretary  to  Lloyd's,  1. 

Puts  in  lists  of  coal-laden  vessels  lost  or  damaged,  and 
of  missing  coal-laden  vessels ;  and  a  letter  from  the 
coal  inspector  of  the  Peninsular  and  Oriental  Com- 
pany to  the  Committee  of  Lloyd's,  App.  p.  104-108 ; 
Q.  4-13. 

Sowe^  BCr.  S. 

On  spontaneous  combustion  in  coal-Btores,  App.  p.  113. 


Icely,  BCr.  C. 

On  combustion  of  coal  in  Pljmoath  Gasworks,  App. 
p.  109. 

Inman,  Br. 

On  spontaneous  combustion,  App.  p.  26. 
Inspectors  of  BCines. 

Should  inquire  into  cases  of  spontaneous  combustion 
of  coal.  Rep.  p.  ix.,  xxv. 

Insurance  of  Coal  Ships. 

Statistics  prepared  for  Underwriters'  Association  of 
Liverpool,  32. 

Premiums;  rise  of,  &c.,  154, 1244-55,  1270-1274,  1294- 
1308, 1370-1380,  1441-1449,  1483,  1484,  2052,  2097, 
227.V2276,  2290,  2294,  2612,  2618,  2724. 

Shippers*  insurance  fund,  2273. 

Iron  Pjrrites  in  Coal. 

See  Coal. 

Ironworks'  Collieries. 

Coal  from,  liable  to  spontaneous  combustion,  2015. 


Jamaica. 

Spontaneous  combustion  of  coal-store  at.  App.  p.  63. 
64;  Q.  620,  917,  979,  1004. 

Jettisoned. 

Heated  coal  cargoes  jettisoned,  105. 

Jeula^  ICr.  Henry.     {Analysis  of  his  Evidence.) 
Is  an  underwriting  member  of  Lloyd's;  was  formerly 

Honorary  Secretary  to  the  Statistical  Committee  of 

Lloyd's,  2,  3. 
Puts  in  paper  of  suggestions  for  inquiry,  App,  p.  140 : 


Kennedy^  Captain  William.     {Analysis  of  his 
Evidence.) 

Has  commanded  ships,  and  had  experience  in  carrying 

coal,  for  18  years,  2533-2536. 
Has  known  one  case  of  spontaneous  combustion,  2537. 
Instances  of  voyages  witnout  casualty  made  by  witness 

in  coal-carrying  ships  not  ventilated,  2538, 2539, 2554. 
Case  of  burning  of  "  L'A(juohama ;"  loaded  by  tip  ; 

coal  much  broken;  ventilated;   totally  lost;    due  to 

small  coal  lying  under  main  hatchway,  2539-2545, 

2571-2574. 
Doubts  practical  worth    of    ventilation   through    coal 

cargoes ;  his  owners  approve  of  it ;  surface  ventilation 

desirable,  2546-2554,  2565, 2566. 
Salt  water  will  not  make  coal  take  fire;  fresh  water 

promotes  heat   in  coal;   effect  of  water  on  cotton, 

2551,  2575-2579. 
Great  danger  arises  from  small  coal  in  the  hatchways ; 

due  to  shipping  by  tip,  2555-2562. 
Instances  four  ships  firing  in  the  hatchways  after  being 

loaded  under  the  tip,  2556. 
Registers  temperature  of  cargo  in  log-book ;  has  always 

experienced  heat  at  the  hatchway,  even  when  cargo 

has  been  carried  safely,  2568-2570. 

Keyham. 

Combustion  of  coal-store  at,  900. 


L. 

Legislation* 

Statutory  inouiries  respecting    burnt  coal  ships.  Rep. 

p.  ix. ;  Q.  16. 
Suggested  only  in  regard  to  inquiry  by  inspectors  of 

mines  and  as  to  specification  of  coal  entered  outwards. 

Rep.  p.  xxv. 
Desirable  for  inspection  of  coal  ships,  424,  1438. 
For  causing  temperatures  of  coal  cargoes  to  be  taken, 

1797. 
For  making  men  work  coal  clean,  2222. 
For  enforcing  ventilation  of  coal  ships,  2713. 

Lignite. 

Casualties  in  shipment  of,  from  MarseiUes,  106. 
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Umerlck. 

Combustion  of  coal-store  at,  2175. 

Lists  of  Coals. 

Mr.  RundeU's,  App.  p.  127, 130-138 ;  Q.  2442,  2627. 
Brown's,  100. 
Admiralty's,  2164. 
See  Statistics  of  Coal. 

LiverpooL 

Statistics  of  coal  vessels  sailing  from,  App.  p.  127. 

lAverpool  Salvage  Association. 

Report  by,  on  ventilation  of  coal  ships,  App.  p.  32. 

Uoyd's. 

Correspondence  between,  and  Board  of  Trade  and  London 

Salvage  Association,  Rm.  p.  v.;  App.  p.  1 ;  Q.  16. 
Return  of  coal  shipments  by.  Rep.  p.  vi. 
Statistics  relating  to  coal  shipments  in  1874  from,  App, 

p.  101. 
Lost  or  missing  coal-laden  vessels  posted  at,  4-12. 
Letter  to,  from  coal  inspector  of  Peninsular  and  Oriental 

Ck)mpany,  13. 
Desired  [further  inquiry  into  cases  of  burnt  coal-laden 

ships,  16,  21. 
See  Tables. 

Loading  of  Coal. 

See  Shipment  qf  Coal. 

Local  Marine  Boards. 

Correspondence  of  Board  of  Trade  with,  arising  out  of 
the  case  of  the  "  Persia,"  App.  p.  25.    From— 
Abergavenny,  App.  p.  33. 
Cork,  App.  p.  26. 
Dundee,  App.  p.  29. 
Glasgow,  App.  32. 
Greenock,  App.  p.  31. 
Leith,  App.  p.  29. 
Liverpool,  App.  p.  26. 
London,  App.  p.  26. 
Newcastle,  App.  p.  30. 
North  Shields,  App.  p.  32. 
South  Shields,  App.  p.  31 . 
Sunderland,  App.  p.  28. 
West  Hartlepool,  App.  p.  33. 

London  Salvage  Association. 

Correspondence  of  Board  of  Trade,  &c.  with,  Eep.  p.  v. ; 
App.  p.  1 ;  Q.  16,  21. 


M. 


Madras  Railway. 

Ignition  of  coal  shipped  for,  700. 

Marine  Boards. 

See  Local  Marine  Boards. 

Marseilles. 

Shipment  of  coal  firom,  106. 

Marsh  €tas. 

The  source  of  explosions.  Rep.  p.  xxviii. 

Masters  of  Vessels. 

Information  afforded  by,  App.  p.  76,  85. 

Mather,  Mr.  J. 

On  gases  in  coal  cargoes,  App.  p.  31. 

Mauritius  Marine  Board. 

Report  of,  on  loss  of  the  "  Persia,"  App.  p.  25. 

McConnochie,  Mr.  J. 

On  systems  of  coal-shipping  in  South  Wales,  Rep. 
p.  X. 

McCnllochy  Mr.  Henry  Johnson.  {Analysis  of 
his  Evidence.) 

Is  Consulting  Coal-engineer  to  the  Navy,  and  has  been 
connected  with  the  coal  trade  more  than  30  years, 
696-699. 

States  particulars  of  three  cases  of  spontaneous  com- 
bustion, one  with  coals  shipped  for  the  Admiralty,  and 
two  with  coals  shipped  for  Madras  Railway ;  the  first 
casufdty  was  owing  to  something  external  to  the  coal, 
and  the  others  to  the  coals  having  become  wet,  700- 
724,  848-852,  857-866,  879. 

Cowpen  Hartley  coal ;  it  is  very  free  from  sulphur,  and 
one  of  the  best  coals  on  the  'Fyne,  713-717,  832, 
833  848. 

Casualties  in  the  "  Numea  "  and  "  Pahnyra,'^  713-724. 

Iron  pyrites  in  coal ;  all  coal  contains  it,  717,  748,  818- 
833,  839-842,  865,  866. 


McCnUock,  Mr.  E.  J.  (Evidence  ofy^^cofUmued. 

Per-centage  of  casualties  with  which  witness  is  ac- 
quainted is  very  small,  726. 

Casualties  in  the  ''  Rattlesnake,"  "  Racoon,"  and 
'^  Megsera  "  were  cases  of  heating  from  external  causes, 
727-730. 

Methods  of  shipping  coal ;  the  best  is  that  on  the  Tyne, 
and  at  Blyth  and  Sunderland,  731-742. 

Coal  should  not  be  broken  in  shipping ;  the  larger  the 
coals  the  greater  their  value,  and  the  less  danger  there 
is  from  fire,  735,  741. 

Methods  of  transporting  coal  from  pit  to  place  of  ship- 
ment ;  waggons,  swing-drops,  &c. ;  the  larger  the 
waggon  the  worse  for  the  coal,  743-747,  763-817, 
873. 

Spontaneous  combustion  of  coal  (except  anthracite)  is 
caused  by  moisture,  748-750,  827,  867,  870,  872. 

The  increased  number  of  cases  of  spontaneous  combus- 
tion is  owing  to  increase  in  exports,  and  to  careless- 
ness in  shipping  and  ventilating  coal,  751-758,  855, 
856,  890. 

Thorough  ventilation  would  save  coal-laden  ships  from 
danger;  ventilator  described,  759,  760,  834-838,  874- 
878,  883-890. 

For  extinguishing  fire  in  coal-laden  ships,  water  is 
more  likely  to  be  useful  than  the  extincteur,  761, 
762. 

Objection  to  the  system  of  double-screening  of  coal, 
790,791. 

North  of  England  system  of  shipping  coals  should  be 
introduced  into  South  Wales,  812. 

Careful  inspection  of  coal  at  the  ports;  comparative 
safety  is  owing  to  this,  843-847. 

Has  known  many  cases  of  spontaneous  combustion  of 
coals  stored  on  shore ;  more  than  afloat,  853,  854. 

Every  coal  (except  anthracite)  is  liable  to  spontaneous 
combustion,  869. 

There  is  not  sufficient  water  in  coal  internally  to  make 
it  liable  to  spontaneous  combustion,  872. 

Coals  lose  but  little  of  their  combustive  property  in  the 
course  of  a  voyage,  880-882. 

Merchant  Shipping  Acts. 

Unsatisfactory  inquiries  under,  respecting  burnt  coal- 
ships,  16. 

Mersey- 
Letter,  &c.  respecting  sailings  of  coal  ships  from,  App. 
p.  127. 

Mersey  Docks  and  Harbour  Board. 

Papers  furnished  by,  App.  p.  118. 
See  Tables. 

Messenty  Mr.  F. 

Sketches  of  coal-shipping  on  the  Tyne  sent  by.  Rep. 

p.  XV. 

Mines'  Begnlation  Act. 

Has  caused  removal  of  boys  who  cleaned  coal.  Rep. 
p.ix.;  Q.  1710,  1737. 

Mixture  of  Coals. 

In  relation  to  spontaneous  combustion,  641,  642,  660, 
661,  670.  671,  2190,  2244-2249,  2263-2272,  2285, 
2286,  2335. 

For  Na\7  use,  642,  670. 

Moisture  in  Coal. 

See  Coal. 

Montreal. 

Spontaneous  combustion  of  coal  at,  App.  p.  113. 

MoorCy  Mr.  Sobert.  {Analysis  of  his  Evidence.) 
Is  chief  engineer,  1098. 
Has  never  seen  any  heating  of  coal ;  mentions  a  case  of 

spontaneous  combustion  in  the  coal  bunkers  on  board 

the  "Gladiator,"  1108,  1109. 


N. 


Navy. 

Instructions  respecting  carriage  of  coal  in  vessels  of  the, 

616,623. 
Cases  of  heating  of  coal  in  ships  of,  581,  701. 
Approval  of  system  of  ventilation  adopted  by,  2828, 28 14. 

Newcastle. 

Temperature  of  coals  of,  App.  p.  112. 

New  England  Association  of  Gas  Engineers. 

Paper  read  before,  App.  p.  111. 
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SPONTANEOUS  COMBUSTION  OP  COAL  IN   SHIPS  I 


ITewtony  Mr.  John  Paul.  {Analysis  of  kis 
Evidence.) 

Is  commander  of  a  coal-carrying  ebip ;  has  made  voyages 
as  a  captain  for  22  years,  and  met  with  one  case  of 
spontaneous  combustion,  546-551. 

Describes  case  of  combustion  in  the  vessel "  Lochee ;" 
she  was  loaded  in  the  Tay ;  the  coals  were  saturated 
with  rain  and  sea  water ;  thev  were  from  Town  Hill 
Colliery,  Fifeshire;  heating  discovered  after  about 
three  months ;  when  in  sight  of  Galle  she  blew  her 
decks  out  from  end  to  end ;  she  had  had  her  hatches 
off  every  day,  and  was  well  ventilated ;  only  24  hours 
before  the  explosion  was  anything  wrong  suspected, 
552-556,  567-679. 

Attributes  casualty  to  coals  having  been  shipped  wet, 
554. 

Has  known  other  cases  of  Town  Hill  coal  taking  fire, 
and  destroying  vessels,  558-565. 

New  York  Gas  Company. 

Statement  from,  App.  p.  112. 

Nova  Scotia. 

Papers  from,  respecting  spontaneous  combustion.  Rep. 

p.  xxiii. 
Temperature  of  coals  of,  Jpp.  p.  112. 


o. 


Oils,  Kydro-carbon. 

In  connexion  with  heating  of  coal,  1815,  182/. 


Paraffin. 

In  coal,  1815. 

Patent  Fuel. 

Spontaneous  combustion  not  liable  with,  App.  p.  116; 
Q.  1547,  2240. 
Peninsular  and  Oriental  Steam  Company. 

Paper  and  statistics  furnished  by,  App.  p.  114. 

Letter  from  coal  inspector  of,  to  Lloyd's,  13. 

Gives  no    instructions    respecting  ventilation  of   coal 

cargoes,  1669,  1946,2601. 
Particulars  as  to  shipment  of  coal  of,  1786,  1967. 
Insure  coal  cargoes,  2052,  2612. 
Spontaneous  combustion  and  explosion  of  coal  shipped 

for,  2580,  2604. 
Inspection  of  coal  under,  2597. 
Spontaneous  combustion  of  coal  of,  on  shore  and  on 

sea,  2604. 
See  Tables. 

Percy,  l>r. 

Scientific  paper  by,  relative  to  spontaneous  combustion 

and  explosion.  Hep.  p.  vi.,  xxvi. 
Allusions  to  his  work  on  fuel,  1815,  1820,  1834,  1925. 

Perry,  Mr.  W.  C. 

On  causes  of  spontaneous  combustion  in  coal  ships,  App» 
p.  33. 

Pl3nnonth  Gasworks. 

Combustion  of  coal  at,  App.  p.  109. 
Poole,  Mr.  Henry  8. 

Letter  from,  respecting  spontaneous  combustion  of  Nova 
Scotian  coals,  &c.,  App.  p.  110. 

Portsmouth. 

Combustion  of  coal-stores  at,  690. 
Storage  of  coal  at,  1 105. 

Premixuns  on  Coal  Ships. 

See  Insurance. . 

Price,  Mr.  W.  S.     {Analysis  of  his  Evidence.) 
Is  a  shipowner  in  London,  1136,  1242,  1243. 
Has  had  experience  of  two  cases  of  spontaneous  combus- 
tion of  coal,  in  the  **  Calcutta  "  (77  days  out),  and  the 
"  Oliver  Cromwell "  (80  days  out),  both  wooden  ships ; 
believes  the  coal  was  Howard's  West  Hartley;  it  was 
put  on  board  by  tips ;  it  in'as  much  broken ;  it  was 
ventilated  by  a  horizontal  shaft  near  the  bottom ;  both 
ships  were  lost;  report  on  the  loss,  1137-1168,  1185, 
1186,  1191-1196,1201,  1202,1222-1224,1228-1231, 
1256-1261,  1264. 
Burning  of  the  "  Euxine,"  an  iron  ship,  loaded  at  the 
same  time  as  the  above,  1169-1172,  1186-1188,  1197, 
1198. 


Price^  Mr.  W.  B.  (Evidence  of) — continued. 

Safe  passage  of  the  "  Corah,"  loaded  about  same  time 

as  above,  and  not  ventilated,  1173,  1174,  1199,  1200, 

1262-1266. 
Shipping  of  coal  by  barrows  is  the  best  way ;  boxes  the 

next;   there  is  less  breakage,  and  more  ventilation 

through  the  cargo ;  it  takes  longer,  and  costs  more, 

1175-1183,  1203-1221,  1288-1292. 
Witness  has  carried  principally  from  Birkenhead ;  method 

of  shipping  coal  there  is  by  tips  and  by  barrows ;  to  the 

character  of  the  coal  shipped  there  may  be  attributed 

its  immunity  from  accident,  1178-1185,  1275-1277. 
Numerous  cases  of  burning  of  vessels  from  the  l^ne ; 

objections  of  witness  to  experimenting  with  Tyne  coal, 

1188,1267-1269. 
Burning  of  the  "  Berenice,"  having  Tyne  coal  on  board, 

1188. 
If  witness  had  to  carry  coal  from  the  Tyne  he  would 

adopt  the  same  mode  of  ventilation  which  he  has 

applied  to  vessels  going  from  Birkenhead,  1184,  1226, 

1234,  1235,  1267. 
Objection  of  Mr.  Steinson  to  through  ventilation  of  coal 

in  ships ;  it  should  be  above  the  coal,  and  the  hatches 

should  be  kept  open  when  possible,  1202. 
Spontaneous  combustion  of  coal  takes  place  in  the  fine 

slack,  1227-1233. 
Has  always  instructed  his  captains  to  keep  the  hatches 

oflP  for  fear  of  explosions,  1236. 
Gives  instructions  now  to  try  the  heat  of  the  coals  with 

the  thermometer,  and  record  it  in  the  log,  1236-1241. 
High  rate  of  insurance  on  coal;  it  prevents  its  being 

carried    in    high-class    ships;    witness    contemplates 

taking  his    own   insurance  risk,    1244-1255,    1270- 

1274,  1302-1305. 
Has  carried  Cardiff  coal,  and  always  ventilated  it,  1278- 

1282. 
As  an   insurance  broker,  witness  has  insured  ships  in 

which  cases  of  combustion  have  occurred,  1294-1301, 

1306-1308. 
Danger  of  heating  of  small  coal  in  the  main  hatebway, 

1151, 1166,  1228-1233,  1283-1287. 

Prim,  Mr.  William  Jacob.  {Analysis  of  his  Evi- 
dence.) 

Is  Resident  Engineer  to  the  Houses  of  Parliament,  and 
was  formerly  Chief  Assistant  to  the  Manchester  Steam 
Users*  Association,  2862-2866. 

Describes  Mr.  Robert  Hollingdrake's  patent  for  extin- 
guishing fire  by  means  of  steam ;  it  might  be  success- 
ful on  board  ship ;  the  vessel  might  be  fitted  with 
perforated  pipes,  &c.,  2867-2898. 

Pyrites  in  Coal. 

See  Coal. 

Q. 

Questions  by  the  Commission. 

Proposed  to  be  put  to  captains  of  coal  vessels  in  which 
casualties  have  occurred,  1826. 


R. 

Besiniferons  Shale« 

In  Tasmania,  Rep.  p.  xxvi. 

Bichtersy  M. 

Experiments  by,  on  weathenng  of  coal.  Rep.  p.  xxvii. 

BobertSy  Edmund  Squire.  {Analysis  of  hit 
Evidence.) 

Is  inspector  of  coal  shipments  at  Cardiff  for  the  Penin- 
sular and  Oriental  Company;  has  inspected  about 
1,000,000  tons  of  coal,  and  700  ships,  1937-1941. 

Has  had  one  case  of  explosion,  none  of  spontaneous 
combustion,  1942,  1.943,  1963-1966,  2067-2060. 

Best  steam  coal  is  not  subject  to  spontaneous  combus- 
tion, 1944,  1945. 

Objection  to  through  ventilation  of  coal  cargoes ;  coal 
stores  on  land  should  be  ventilated  ;  ventilation  shoidd 
be  on  the  top,  1952-1959,  1989-1999. 

Does  not  believe  in  spontaneous  combustion,  1959-1963, 
2036,  2060. 

Shipment  of  coal ;  is  particular  with  regard  to  avoiding 
breakage;  system  described,  1967-1979,  2042-2056, 
2061-2071. 

Storage  of  coal  at  Alexandria ;  each  stack  was  ventilated 
by  a  tunnel  through  the  coal,  to  prevent  spontaneous 
combustion,  1980-1998. 

Only  the  best  coals  should  be  sent  on  long  voyages. 
2,000. 
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BoliertSy  £•  S.  (Evidence  o£)'^c(mHnued. 

South  Wales  coals ;  some  are  dangerous  from  containing 

iron  pyrites,  as  No.  2  Rhondda,  most  Monmouthshire 

coal,  &c.,  2004-2039. 
Ironworks  coal  is  liahle  to  spontaneous  combustion,  2015- 

2035,  2072. 
Has  never  heard  of  patent  fuel  catching  fire,  2040, 

2041. 

Sojral  Mail  Steam  Packet  Company. 

I^ormation  furnished  by,  App,  p.  114.     ' 
See  Tables, 

Bimdelly  Mr.  B.  Cooper. 

On  sailings,  &c.  of  coal  ships  from  the  Mersey,  App» 
p.  127. 
{Analysis  of  his  Evidence.) 

Is  Assistant  to  Secretary  of  Underwriters'  Association  of 
Liverpool,  31. 

Has  prepared  statistics  with  a  view  to  discover  probable 
cause  of  spontaneous  combustion  of  coal  in  ships, 
and  afford  means  of  estimating  the  increased  risk,  32- 
36,  100-105. 

Greater  number  of  fires  occur  about  the  60th  day  after 
leaving  port ;  fires  have  occurred  in  most  of  the  varie- 
ties of  coal  exported ;  fires  occur  in  the  cargoes  whether 
coal  be  ventilated  or  not,  and  whether  loaded  in 
summer  or  winter,  by  tip  or  basket ;  statistics  in  iUus- 
tration  of  foregoing,  37-57. 

Certain  amount  of  moisture  present  in  all  coal,  37. 

Classification  of  coal  ports,  and  comparison  of  sailings 
and  casualties,  46-57. 

Cannel  is  a  safe  class  of  coal,  51,  52. 

Orrel  coal  bears  a  high  character,  52. 

Crow  Orchard  coal  thought  to  be  liable  to  spontaneous 
combustion,  53. 

Bituminous  coals  are  avoided  by  some  underwriters; 
accidents  with  them,  54,  55. 

Casualties  in  connexion  with  coal  shipped  from  Lanca- 
shire and  South  Wales  ports,  55,  73,  76. 

Tonnage  of  ships  (sailing  and  steamers)  in  which  casual- 
ties have  occurred ;  tune  between  sailing  of  ship  and 
indication  of  heating,  58--64. 

Summer  sailings  are  the  most  dangerous ;  most  casual- 
ties have  occurred  in  September  and  October,  65-^9, 
94-99. 

Effect  of  temperature ;  when  and  where  heating  first 
discovered,  69,  70. 

Selected  sailings,  and  number  of  heatings  to  number  of 
voyages,  71-73. 

Shipment  'of  coal  by  hand  and  tip ;  shipment  by  tip 
breaks  the  coal,  and  increases  the  danger ;  shipment 
by  barrow  preferable,  74-76,  107,  108,  114-117, 157- 
168. 

Coal  with  which  casualties  have  occurred,  and  ports  from 
whence  shipped,  77-86, 

Casualties  do  not  show  clearly  the  comparative  liability  of 
coal  to  spontaneous  combustion,  87. 

Accidents  in  iron  and  in  wooden  vessels,  88-93. 

Ventilation  of  vessels  in  which  casualties  have  occurred ; 
difficult  to  say  whether  a  vessel  is  sufficiently  ventilated ; 
certain  system  recommended  by  underwriters'  sur- 
veyors ;  shutting  up  coal  would  conduce  to  its  combus- 
tion, 90,  91,  118-120,  141. 

Casualties  in  shipment  of  lignite  from  Marseilles, 
106. 

Casualties,  other  than  burning,  occurring  to  coal-laden 
ships,  are  rare,  109-111. 

Nothmg  to  show  whether  double-screened  coal  would 
fire  sooner  than  single-screened,  112,  113. 

Cases  of  coal  becoming  pasty  from  exposure,  while  wait- 
ing for  ships,  120,  12). 

Dampness  of  coal,  and  spontaneous  combustion,  122- 
125. 

Great  increase  of  casualties  from  combustion  of  coal 
afloat  in  1874 ;  casualties  not  on  the  increase  gene- 
rally; connexion  between  casualties  and  increased 
demand  for  coal,  126-136. 

Casualties  proceed  from  condition  in  which  coal  is 
shipped,  135. 

Connexion  of  casualties  and  the  labour  question ;  in- 
creased cost  of  labour;  pitmen  not  fined  now  for 
sending  up  bad  coal,  137-139. 

Casualties  are  to  be  attributed  to  what  occurs  before  the 
coal  is  shipped,  140,  145. 

Coal  is  carried  generally  in  a  better  class  of  vessel  than 
formerly,  142-144. 

Comparison  of  longer  and  shorter  voyages;  longer 
vojrages  afford  a  good  specimen,  146-153. 

Premiums  have  risen  for  short,  as  well  as  for  long  voyages, 
154,  155. 

36814. 


Bnndell,  Mr.  B.  C.  (Evidence  of) — continued. 

Coal  agents  who  have  a  name  to  keep  up  are  particular 

as  to  their  shipments,  169. 
Allusion  to  Coal  List  of,  2442,  2527. 

See  Tables. 


s. 

Salvage  Association. 

See  Liverpool  Salvage  Association;  London  Salvage 
Association, 

Sandeman,  Captain  Alfred  F. 

On  coal  cargoes,  App,  p.  139. 

{Analysis  of  his  Evidence,) 

Was  connected  with  East  India  Navy ;  afterwards  Sur- 
veyor to  London  Salvage  Association ;  subsequently 
Surveyor  in  Marine  Department  of  Board  of  Trade, 
2630-2637. 

Has  specially  attended  to  question  of  ventilation  of  coal 
ships ;  approves  of  thorough  or  no  ventilation ;  de- 
scribes various  systems ;  would  ventilate  to  prevent 
cargo  from  getting  heated;  approves  of  ventilation 
being  enforced  bylaw;  increased  freight  might  have 
to  be  charged,  2634,  2641-2654,  2669-2730. 

Board  of  Trade  take  no  action  in  respect  of  ventilation, 
2636. 

Many  shipowners  object  to  ventilation,  but  some  are  in 
favour  of  it,  2647,  2729. 

Impossibility  of  shipping  coal  thoroughly  dry,  2652. 

Large  amount  of  pyrites  in  some  coals;  this  induces 
combustion,  2654-2658,  2664-2670,  2689,  2690. 

Instance  of  heating  in  a  cargo  hermetically  sealed,  2658- 
2663. 

Liverpool  coal ;  impossible  to  ship  it  thoroughly  dry ; 
some  sorts  heavily  charged  with  pyrites  ;  less  pyrites 
in  coal  shipped  in  the  Liverpool  than  on  the  Birken- 
head side,  2652-2657,  2683-2690. 

San  Francisco. 

Casualties  in  coal-ships  bound  to.  Rep,  p.  vii. 

Schist  in  Coal. 

Danger  from,  1815. 

Scott,  Captain  Henry  F. 

On  a  method  of  preventing  spontaneous  combustion  of 
coal  cargoes,  App,  p.  78. 

Scott,  Mr.  Edward  Benjamin. 

Is  a  partner  in  the  firm  of  Messrs.  GiUespy  and  Scott ; 

has  shipped  largely  from  all  steam-coal  snipping  ports, 

principally  from  South  Wales,  2074-2080,  2091-2095, 

2147-2154. 
Spontaneous  combustion;   danger  of  smelting  coals; 

instances  of  steam-coal  firing,  2081-2095,  2133-2135, 

2138-2140. 
Case  of  heating  of  coal  on  board  the  "  Mary  Shepherd  ;'* 

carried  Swansea  (Resolven)  coal;  fired  after  four  or 

five  months ;  coal  understood  to  have  been  shipped 

wet;  it  was  ventilated.  2084-2087,  2168,  2170. 
Liability  to  fire  of  coal  shipped  wet,  2086,  2177. 
Case  of  the  "  Robert  Watson,"  loaded  with  Coed  Talon 

coal,  containing  much  pyrites,  2088-2091,  2137.  2156. 
Cases  of  the  **  Marlborough,"  "  George  Bradford,"  and 

"Middlesex,"  missing;  and  the  ** Cassange,"  burnt ; 

the  latter  loaded  with  Parson's  Abbey  Graigola  coiJ, 

2092. 
Cases  of  the  "  Princess  Alexandra,"  carrying  London- 
derry gas  coal,  explosion ;  and  of  the  "  Pocahontas," 

carrying  Hastings  Hartley,  burnt,  2092-2095,  2107, 

2110,  2129-2132,  2154,  2157,  2158. 
Insurance  of  ships ;  increase  of  premiums,  2096,  2097, 

2116-2120. 
Ventilation  of  coal  cargoes ;  objection  to  through  venti« 

lation ;  where  combustion  is  set  up  it  would  destroy 

the   ship,  2099-2104.  2112-2115,  2121-2123,  2144- 

2146,  2153,  2160. 
High  cost  of  labour  may  induce  careless  picking  of  coal 

for  pyrites,  and  so  increase  casualties,  2105, 2106, 2141, 

2142,  2152. 
Small  coal  is  especially  liable  to  ignition,  irrespective  of 

the  presence  of  pyrites,  2107. 
Opinion  adverse  to  North  Wales  coal  and  South  Wales 

smelting  coal,  2108. 
Has  formed  no  conclusion  as  to  liability  to  spontaneous 

combiTstion  of  special  classes  of  north  country  coal, 

2108-2111. 
Danger  of  small  coal  in  the  hatchway,  2124-2128. 
Best  class  of  steam  coal,  well  cleaned,  is  not  liable  to 

spontaneous  ignition,  2143, 
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SPONTANEOUS  COMBUSTION  OP  COAL  IN  SHIPS: 


Scott,  Mr.  E.  B.  (Evidence  of) — continued. 

Shipment  of  coal ;  no  special  approval  of  any  one  system, 

2161-2167. 
Coals  on  Admiralty  Ust,  2169-2174. 
Spontaneous  combustion  in  coal-stores,  2175, 2178. 

Screening  of  Coal. 

Disapproval  of  double  screening,  791. 
Scnrr,  Captain  John.    {Analysis  of  his  Evidence.) 
Is  commander  of  the  "  Brenhilda ;"  describes  the  heating 

of  coals  when  between  the  tropica  and  the  equator ; 

the  coals  were  turned  over  and  cooled ;  ship  had  good 

ventilators,  always  open ;  at  Calcutta  the  coal  ignited ; 

water  was  pumped  on  it;  cause  of  casualty  most 

probably  in  the  coal  itself;  it  was  called  "Watson's 

coal ;"  it  was  tipped,  but  little  broken,  and  was  d^ ; 

the  ship  might  have  been  as  well  without  ventilators; 

heating  of  3ie  coal  was  probably  owing  to  its  being 

brought  too  rapidly  from  the  bottom  of  the  colliery 

into  the  ship,  170-349. 
The  "  County  of  JPerth  "  was  loading  at  the  same  tmie 

as  the  "  Brenhilda ; "  she  was  loaded  by  barrow ;  she 

took  fire  near  Calcutto,  240-246. 
The  "Blair  Athol,"  loaded   just    after,  took    fire    at 

Bombay,  241,  246-248. 

Separation  of  Coal. 

Better  than  ventilation,  2205. 

SheemeM  Yard. 

Trial  of  Hirwain  coal,  &c.  at,  App,  p.  62. 

Shipment  of  Coal. 

To  European,  as  compared  with  more  distant  ports. 
Rep.  p.  vii. 

Shipment  of  small  coal.  Rep.  p.  ix. 

Systems  of  loading  in  relation  to  breakage.  Rep.  p.  ix. 

In  South  Wales,  Rep.  p.  x. ;  Q.  50, 1388,  2080,  2182. 

By  balance  tips  (or  drops).  Rep.  p.  x.;  by  hydrauhc 
tips.  Rep.  p.  xi. ;  by  hand  tips.  Rep.  p.  xiv. ;  objec- 
tion to  tips,  Q.  76,  739;  approval  of  them,  1418. 

Anti-breakage  box  used  in.  Rep.  p.  xii. 

Box  system  for.  Rep.  p.  xii. ;  Q.  1331,  2212. 

Crane  used  for.  Rep.  p.  xii. 

Hydraulic  hoist  for.  Hep.  p.  xiv. 

By  barrow.  Rep.  p.  xiv. ;  Q.  1180,  1203,  2539. 

By  spout  and  drop.  Rep.  p.  xv. 

By  goose-neck  drop.  Rep.  p.  xviii. 

Danger  of  shipping  certain  coals.  Rep.  p.  xxiv. 

Shipments  in  1874,  App.  p.  101. 

Classification  of  ports  for,  46. 

At  Liverpool  and  Birkenhead,  Rep.  p.  xii.;  App.  p.  124, 
125;  Q.  46,  74,  157, 1180,  2434,  2539,  2690. 

From  Scotch  ports,  83,  2767. 

In  dry  weather,  122. 

Danger  of  shipping  in  haste,  348,  422,  1572. 

Navy  instructions  regarding,  616,  623. 

At  Cardiff,  703,  1312, 1937. 

On  the  Tyne,  at  Blyth,  Sunderland,  &c..  Rep.  p.  xv. ; 
Q.  733^17,  1138,  1580,  1647. 

Waggons  for,  733,  763,  873. 

By  swing  drops,  780. 

In  casks  or  barrels,  1423. 

Carelessness  of  officers  in  regard  to,  2484. 

At  Newport,  1312,  1504. 

Shipownem. 

Iirformation  afforded  by,  App.  pp.  66,  85. 

Ships  carrying  Coal. 

Report  on  fires  in,  App.  p.  32. 

Admiralty  papers  respecting  fires  in  Government  ships 

and  stores,  App.  p.  60. 
Statistics  of  saihngs  of  coal  ships,  App.  p.  119-138,  146, 

1584-1591. 
Lloyd's  lists  of  lost  or  missing  coal-laden  ships,  App. 

p.  108;   Q.  4-12. 
Board  of  Trade  takes  cognisance  only  of  British  ships, 

27-30. 
Statistics  respecting  casualties  from  combustion  in,  32. 
Class  of  ships  in  which  casualties  have  occurred,  58,  88. 
Might  be  built  ;(nth  two  or  three  decks,  to  separate  the 

coal,  2349. 
Steam  fittings  for  extinguishing  fire  in,  2872. 
Case  of  unventilated  ship  "  Corah "  travelling  safely, 

1173,  1184,  1199,  1262,  1629,  2628,  2717. 

Names  of  Ships. 
"  Admiral  Fitzroy,"  App.  pp.  JO,  95 ;  Q.  2251. 
"  Admiral  Lyons,"  App.  pp.  77,  86. 
"Agincourt,"  1113. 
"Alexander,"  564. 
''Alexandre,"  App.  pp.  70,  94. 
*'Airred,"^pp.  pp.  77,58. 


Ships  cwrjing  C^bX-^Names  of  SBiPB-^cont. 
"Alpha,"  App.  pp.  69,  90;  Q.  2187. 
"America,"  2554. 
"  Anna,"  iipjp.  pp.  76,  93. 
"  Annie  Laune,    App.  pp.  67,  87. 
"  Arracan,"  App.  pp.  78,  92. 
"Atalanta,"il;7p.  p.59. 
"  AureUe,"  4pp.  p.  33. 
"  Baringa,"  1297. 
"BattaHon,"ilpp.p.  99. 
"  Beacon  Light,"  App.  p.  9. 
"Berenice,"  App.  p.  10;   Q.  1188, 1596. 
"  Berwick,"  App.  p.  49. 
"  Beucleuch,"  App.  p.  40. 
"  Bivouac,"  App.  pp.  69,  90. 
"  Blair  Athol,"  240. 
"  Brenhilda,"  A^p.  p.  94 ;  Q.  170. 
"  Broomhaugh,^  App.  pp.  71,  99. 
"Broughty  Castie,"  1637, 1663. 
"Calcutta,  App.  pp.  69,  94;  Q.   1143,  1160,  1191, 
1202, 1222,  1228,  1629, 1666,  2587,  2599,  2626, 
2717. 
"Cambria,"  431. 
"  Cassange,"  2092,  2150. 
"  Cattofield,"  App.  p.  4. 
"Centaur,''i4pp.  p.  131. 
"  Cereal,"  i4pp.  pp.  68,90. 

"Channel  Light,^'  App.  pp.  69,  91. 

"  City  of  Richmond,*'  App.  pp.  71,  98. 

"  Clevedon,  App.  p.  36. 

"Clothilde,"^251. 

"  Columbia,"  Anp.  pp.  66,  78,  85. 

"  Commodore  rerry,    App.  p.  8. 

"Corah,"  1173,  1184, 1199, 1262, 1629,  2628,  2717. 

"  Counly  of  Na^n,"  App.  pp.  12,  69, 90. 

"  County  of  Perth,"  App.  pp.  GQ,  90 ;  Q.  240. 

"CrocodUe,"1028. 

"  Crystal."  i4pp.  pp.  70,97. 

"  Daphne,"  App.  p.  66 ;  Q.  601. 

"Devastation,"  App.  p.  65;  Q.  605. 

"Druid,"  431. 

"  Dumbartonshire,"  App.  pp.  70,  95. 

"  Beta,"  App.  pp.  70,  94. 

"EUzaRulcke,"1594. 

"Enthusiast,"  App.  pp.  70,  97- 

"  Ermenigilda  Donovara,"  2251. 

"Ettrick  Dale,"  1658. 

"  Euphrates,"  App.  p.  60 ;  Q.  583,  631. 

"  Euxine,"  App.  p.  71,  93, 131 ;  Q.  116S, 

1202,  1622, 1629, 1718,  2587,  2599,  2626,  2717. 

"Fanny,"il/»p.  p.40. 

"Fedalma,"4pp.  p.  98. 

"Force,"  2092. 

"  Foundling,"  App.  pp.  71,  98. 

"George  Bradford,"  2092. 

"  George  Douthwaite,  App.  91 . 

"Ghidiator."1109. 

"Glaramara,"  App.  pp.  68,  89. 

"Glasgow,"  App.  pp.  63,  596. 

"  Glenlyon,"  App.  pp.  77,  86. 

«  Glen  Tilt,"  Anp.  pp.  70,  96. 

"GloTy  of  the  Seas,"  App.  p.  131 ;  Q.  60. 

"  Hannah  Law,"  App.  pp.  77,  86. 

"  Henry  Bath,"  App.  pp.  69,  90. 

"Herbert  Grahame,"  App.  p.  20;  Q.  18,  23,  1386. 
1404, 1419, 1450,  1480,  2802,  2821,  2830,  2838. 

"  Her  Royal  Highness,"  App.  pp.  68,  87 ;  Q.  1313. 

"  Holyrood,"  App.  p.  9^. 

"  Indut "  2538. 

"  IndiMi  Empire,"  App.  pp.  69,  92;  Q.  1664. 

"Industry,"/4pp.  p.  95. 

"  IsabeUa  Kerr,"  App.  pp.  69,  92. 

"Janet  Cowan,"  App.  p.  88. 

"J.  H.  Lorentzen,"  ^»p.  p.  100. 

"Joanna,"  App.  pp.  6/,  8/. 

"John,"  App.  pp.  78,  93 ;  Q.  395. 

"Khersonese,"  App.  pp.  69,  97. 

"  Lachee,"  552. 

"  Lady  Heathcote,"  2251. 

"Lady  Louisa,"  64. 

"  La  Escocesa,"  App.  pp.  70,  97. 

"  L'Agouhanna,"  App.  pp.  6,  78,  89. 

"L'Aquohama,"2539. 

"  Le  Baron,"  App.  p.  40. 

"  Levant,"  App.  p.  98. 

"Lochiel,"iipp.  p.  87- 

"  Louisa  Theresa,"  App.  p.  59. 

"  Maassluis,"  64. 

"Mabel,"^pp.p.  4p. 

"Malabar,"  App.  pp.  63,  77,  89  ;  Q.  591,  600,  2354, 
2398,  2421,  2430. 


,131;  Q.  1169, 1186, 1197, 
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Sbips  canning  Coal^NdMSS  of  Ships — cone. 
"Manfred,"  431. 
"Maria  Lee,*' 2802. 
"Marlborough,"  2092. 
"Mary  Amelia,'' 2453. 

"  Mary  Shepherd,"  App.  p.  86 ;  Q.  2085,  2150. 
"May  Queen,"  App.  pp.  67,  87. 
"  Megaera,"  App,  p.  61 ;  Q.  586,  631,  72S 
"Merom,"6l. 
"Meu8e,"4fw.  p.  99. 
"Middlesex,*^  2092. 
"Mindora,"  App,  pp.  68,  89,  95. 
"Minnie  Grahame,"  App,  p.  23;  Q,  18,  23,  1386, 

1404,  1425,  1460, 1480. 
"Minotaur,"  App.  p.  60;  Q.  605. 
"Miranda,"  App.  p.  55. 
"Mogul,'M|y.p.  131. 
"Monmouthahire,"  App,  pp.  70,  96,  131. 
"  Moorsfort,"  App.  p.  69,  93;  Q.  1615. 
"Morning  Glory,"  388. 
"  New  Lampedo,"  App.  pp.  70,  97. 
"  Nora  Grame,"  2589,  2598. 
"Northbrook,"  App.  pp.  80,  96. 
"Numea,"848. 
"Oliver  Cromwell,"  App.  pp.  69,  94;   Q.  1143, 1193, 

1202, 1216, 1222,  1228,  1256,  1629,  2587,  2699, 

2626,  2717. 
"Oneiza,"  1611, 1663. 
"  Ontario,"  App.  p.  96 ;  Q.  1643,  2592. 
"  Pahnyra,"  App.  67,  87 ;  Q.  849,  2666. 
"Persia,"  App.  pp.  6,  25,  68,  69,  88,  91. 
"  Pocahontas,"  1646,  2092,  2107, 2150,  2168. 
"Prince  Alfred,"  App.  pp.  15,  69,  91. 
"Princess  Alexandra,"  2092,  2157- 
"  Rattlesnake,"  597,  631. 
"Reapigadera,"61. 
"  River  Boyne,"  App.  p.  39. 
"  Robert  Gilroy,"  559. 
"  Robert  Watson,"  2088,  2137,  2150. 
"  Royal  Family,"  App.  pp.  68,  77,  87. 
"Saint  Mungo,"  App.  pp.  16,  92. 
"Saint  Nicholas,"  App.  p.  131. 
"  San  Rafiiel,"  App,  p.  40. 
"Sea  Pink/'  1297. 
"Senator,"4p;>.  p.  35. 
"Serena,"  App,  pp.  77.  89. 
"  Shalimar,'^1613,  1663. 
"  Sidra,"  1650. 

"Staffordshire,"  App.  pp.  70,  96,  131. 
"Thames,"  ii/jp.  p.  100. 
"There8a,''4pp.  p.  40. 
"Thomas  Parker,"  App,  p.  59. 
"Trent,"  2092. 
"Try,"  ^»p.  pp.  70,  97. 
"Umone,^'64. 

"Usk,"  App.  pp.  67,  86;  Q.  1416,  1467. 
"Vanda,"iipp.  pp.  68,89. 
"Victorine,'^64. 
"Wallace,"  2638. 
"Walter  Baine,"  App,  pp.  69,  92. 
"Wanderer,"  App,  p.  67,  87. 
"Waverley,"  Jop.p.  18. 
"  William  BaXUnrApp,  p.  100. 
"Zeno,"  App.  p.  41 ;  Q.  2800, 2828,  2851. 

Specification  for  Coal  Cargoes. 

Legislation  recommended  with  regard  to.  Rep,  p..  viii., 

XXV. 

Form  of,  App,  p.  109. 
Bpontaneoiu  Combiution  of  Coal. 

Casualties  in  relation  to  export  coal  trade.  Rep.  p.  vi. 

Cases  since  appointment  of  Commission,  App.  p.  33. 

Papers  from  Admiralty  respecting,  Atm,  p.  60. 

Tables  of  cases  resnecting,  App.  p.  102, 

Selected  correspondence  rdating  to,  App.  p.  109. 

Combustion  or  charcoal,  App,  p.  112. 

Inquiries  respecting ;  action  of  the  Board  of  Trade, 
App.  p.  4  ;  Q.  14-30. 

liojrd's  lists  respecting,  4-12. 

Statistics  relating  to,  prepared  for  Underwriters'  Asso- 
ciation of  Liverpool,  32-169;  for  Peninsular  and 
Oriental  Company,  2580. 

Occurs  with  all  kinos  of  coal,  however  shipped  or  venti- 
lated, 37,  869. 

Takes  place  when  about  60  days  on  voyage,  37. 

Damp  an  element  of,  37,  122,  664,  716,  /- 


874. 


'48,  827,  867, 


Arises  frt>m  condition  in  which  coal  is  shipped,  136, 146, 

748.  *^*^ 

Cases  of,  in  the  Navy,  581,  701. 
Mixing  coal,  in  rehttion  to,  641,  670. 


Spontaneous  Combiution  of  Coal — continued. 
Increase  of  casualties  in  connexion  with,  751,  2504. 
Chiefly  occurs  in  main  hatch wav,  1228,  1283,  2498. 
Difficulty  in  accounting  for,  1400. 
Shipping  in  barrels  would  prevent,  1424. 
Increased  by  large  masses,  1521. 
At  the  pit,  1532. 

Not  liable  with  patent  fuel,  1547. 
Cases  of  explosion  mistaken  for,  1959,  2036. 
Less  liability  of,  with  coal  liable  to  explode,  2452. 
May  be  caused  by  fresh,  not  salt,  water,  2551,  2575. 
Memorandum  relative  to,  2604. 
Arises  from  shipment  of  "  green  "  coal,  2805. 
Earthenware  tuoes  might  l^  inserted  in  coal-cargoes  as  a 
test  for  prevention  of,  2824. 

Bpont  for  Loading  Coal. 

See  Shipment  of  Coal. 

Stacking  of  Coal. 

Methods  of,  620,  664-669,  690-692,  996-100$,  1026, 
1532-1539,  1549-1651,  1980-1998,  2604. 

8tatistic|i  of  Coal. 

None  reliable,  in  relation  to  explosionp.  Rep.  p.  xxiii. 

Stored  on  shore,  App.  p.  115. 

Carried  by  Birkenhead  vessels,  App.  p.  127. 

Prepared  for  Liverpool  Underwriters'  Association,  32-169, 

Respecting  combustion  in  coal-ships,  32,  57,  100-105. 

146. 
Carried  on  Atlantic  voyages,  146. 
Mr.  HiU's,  1365. 

Mr.  Rundell's,  2442,  2444,  2526,  2527. 
Peninsula  and  Oriental  Company's  shipments,  &c.,  2680- 

2585. 

See  Lloyd's;  Ships  carrying  Coal ;  Tables. 

Statutory  Inqniries  of  Board  of  Trade. 

See  Board  of  Trade. 

Steam. 

For  extinguishing  fire  in  ships ;    recommended.    Rep. 
p.  xxiv. ;  Q.  1933,  2867. 

Steathmen> 

Information  a£Porded  to  Commission  by,  App,  p.  82. 

Steinson,  Captain  George. 

Report  by,  quoted,  1201. 
— — -  (Analysis  of  his  Evidence.) 

Is  Coal  Inspector  at  Newcastle  for  the  Peninsukr  and 

Oriental  Company,  also  for  the  Admiralty,  the  India 

Council,  the  Crown  Colonies,  and  formerly  for  the 

Egyptian  Government,  1580-1683. 
Stai^tics  of  coal-laden  ships,  1584-1691. 
CasuBdties  to  ships  by  burning ;  one  case  between  1861 

and  1872,  out  of  about  1,300  ships,  and,  since   1872, 

seven  cases,  and  three  possible  cases,  out  of  216  ; 

probably  not  all  owing  to  spontaneous  combustion, 

1692-1667, 1713-1729. 
Case  of  the  "  Eliza  Rulke ;"  coal  put  on  board  wet, 

1592-1596. 
Case  of  the  "  Berenice ;"  loaded  with  Davison's  West 

Hartley,  and  ventilated ;  no  cause  assigned  for  her 

taking  fire,  1596-1610. 
Cases    of   the    "Oneiza,"    "Shalimar,"     •' Broughty 

Castle,"    and    *' Sidra,"    missing,   1611,   1637-1642, 

1650-1663. 
Shipping  coal ;  use  of  lowering  apparatus,  to    which 

the  men  object;  use  of  platform  to  ease  the  fall, 

1601,    1620,'  1647,  1681-1689,    1755,    1761,    1768- 

1789. 
Case  of  the  "Moorsfoot;"  loaded  with  Howard's  West 


'Cal- 


Hartley;  burnt,  1615-1621. 

Cases  of  the  "  Euxine,"  **  Oliver  CromweU," 
cutta,"  and  "Cora;"  all  loaded  about  same  time 
with  Howard's  West  Hartley ;  the  first  three,  which 
were  ventilated,  were  lost;  the  last,  not  ventilated, 
was  not  lost,  1622-1636,  1718-1721. 

Ventilation  of  coal  cargoes ;  required  by  charter-parties ; 
objections  to  through  ventilation  of  north  country 
coal,  which  is  dangerous  if  pyrites  be  present; 
the  upper  surface  of  the  coal  should  be  ventilated, 
1632-1636, 1673-1678, 169O-1705, 1712, 1730-1736. 

Case  of  the  **  Ontario ;"  took  fire,  but  was  not  alto- 
gether burnt,  1643, 1644. 

Case  of  the  "  Pocohontas ;"  loaded  with  Hastings' 
Hartley,  by  the  tip;  ventilated;  burnt,  1646-1649. 

Case  of  the  "  Indian  Empire ;"  loaded  with  Howard's 
West  Hartley,  1654. 

Cases  of  accidental  firing  of  coal  ships,  1658-1660. 

Rise  of  price  in  coal  has  not  induced  owners  so  send  out 
coal  less  carefully  screened,  1706-1711. 
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SPONTANEOUS   COMBUSTION   OP  COAL   IN   SHIPS: 


Steinsoiiy  Capt.  O.  (Evidence  of) — continued. 

Picking  coals ;  not  so  well  picked  for  pyrites  in  1873-74 
as  previously ;  formerly  picked  by  boys,  who  are  not 
employed  since  the  passing  of  the  Mines'  Regulation 
Act ;  screeners  are  supposed  to  pick  out  the  **  brasses," 
1706-1711,  173^-1754. 

With  high  wages,  workmen  have  been  getting  more 
careless,  1739. 

Temperature  of  coal  cargoes  should  be  taken  daily,  and 
noted  in  the  log;  this  should  be  required  by  law, 
1792-1802. 

Hartley  coals  are  from  two  seams,  differing  considerably, 
1803-1806. 

<<  Stevens  on  Stowaee." 

Quoted,  114. 


T. 

Titbles. 

Export  of  coal  from  chief  British  shipping  ports  in 

1873-76,  Hep,  p.  vii. 
Casualties  by  explosion  or  fire  to  coal-laden  vessels  in 

1873,4;)p.p.  1. 
Mr.  Mather's  paper  on  gases  in  coal  cargoes,  App.  p.  31. 
Trial  of  Hirwain  coal,  &c.  at  Sheerness  Yard,  App,  p\  62. 
Survey  on  coal  stored  at  Jamaica^  App,  p.  64. 
Memorandum  of  coal-laden  vessels,  1866-74,  App.  p.  72. 
Shipments  of  coal  in  1874,  App.  p.  101. 
Cases  of  combustion  previous  to  1874,  App.  p.  102. 
List  of  coal-laden  vessels  in  which  spontaneous  com- 
bustion occurred,  in  1874-75,  App.  p.  104-107. 
List  of  coal-laden  vessels  posted  at  Lloyd's  as  missing, 

in  1874-76,  App.  p.  108. 
Form  of  specification  for  coal  cargoes,  App.  p.  109. 
Table  of  temperatiures  of  domestic  coals  of  rf  ova  Scotia 

and  Newcastle,  App.  p.  112. 
Mr.  Armington's  register  of  the  temperature  of  coals, 

App.^.  113. 
Coal  shipped  by  Royal  Mail  Steam  Packet  Company, 

1872-76,  J/y.  p.  116. 
Peninsula  and   Oriental  Steam  Navigation  Company : 

number  of  colliers  loaded  for;  description   of  coals 

shipped  by;  vessels  lost,  &c.,  App.  116,  117. 
Statistics  from  Mersey  Docks  and  Harbour  Board,  App. 

p.  1.18-124. 
Mr.  R.  Cooper  Rundell's  statistics  relating  to  coal-ships, 

App.  p.  127-138. 

Tasmania. 

Resiniferous  shale  in,  Bep.  p.  xxvi. 

Temperature  of  Coalu, 

Of  domestic  coals,  App,  p.  1 12. 
Temperature  of  Coal  Cargoes. 

Desirabili^  of  taking,  by  thermometer,  and  registering 
in  log,  Rep.  p.  xxiii.,  xxiv. ;  Q.  1792,  1817,  2282, 2486, 
2514,  2567,  2754,  2796. 

Effect  of,  in  regard  to  time  of  year,  &c.,  66. 

Navy  instructions  with  regard  to  testing  of,  616. 

Thermometers. 

See  Temperature  of  Coal  Cargoes. 

Tips  for  Loading  Coal. 

See  Shipment  qf  Coal. 
Tnlly^  Mr«  Charles.    {Analym  of  his  Evidence.) 

Is  a  shipowner  at  Newcastle ;  had  had  Wo  vessels  burnt 
at  sea,  360-367. 

Describes  first  case  of  burning,  the  "  Morning  Glory ;" 
ship  was  loaded  with  smelting  coals,  and  was  properly 
ventilated ;  was  burnt  after  being  60  days  out ;  the 
coal  was  tipped  on  board  at  Swansea,  368-^93. 

Smelting  coals  are  more  likely  to  take  fire  than  steam 
coals ;  they  are  full  of  gas  and  difficult  to  ventilate, 
358,  362,  367,  381^84,  421,  446 

Describes  second  case  of  burning,  the  "John;"  ship  was 
loaded  with  smelting  coals  from  Porthcawl ;  burnt  after 
being  100  days  out;  was  loaded  during  wet  weather, 
394-420. 

To  prevent  spontaneous  combustion,  small  vessels,  during 
short  voyages,  should  keep  their  hatches  off ;  larger 
vessels,  for  longer  voyages,  should  be  properly  venti- 
lated, 421,  448-460. 

Heating  of  coal  is  attributable  to  coals  being  shipped 
firesh  from  the  colliery,  422,  423. 

Law  respecting  ventilation  of  coal-laden  ships  desirable ; 
difficulty  would  exist  in  different  vessels  requiring  dif- 
ferent system  of  ventilation,  424-440. 


Tnlly,  Mr.  C.  (Evidence  of) — continued. 
Proportion  of  burnt  vessels  to  whole  number  sent  out  by 

witness  is  very  small,  441,  442. 
Instances  of  explosions  on  ihe  Tyne,  446. 
Heating  of  steam  coals  shipped  in  lai*ge  vessels,  446-447* 
Coals  are  better  screened,  and  in  better  order  for  shipment, 

now  than  formerly,  452-466. 
House  coals  are  as  safe  to  ship  as  steam  coals,  464. 
Witness  ships  between   400  and   600  cargoes  a  yeaj^ 

averaging  300  to  400  tons,  467. 
Ships  coal  direct  from  pit,  in  any  weather,  468. 
Platforms,  &c.  in  ore  ships  tend  to  prevent  combustion ; 

there  is  always  a  current  of  air,  4d9-471. 


u. 


Underwriters'  Association. 

Statistics  respecting  casualties  to  coal  ships  prepared  for, 
32. 

See  Statistics  of  Coal. 


V. 


Valparaiso* 

Casualties  with  coal  vessels  bound  to,  368,.  477. 

Vassardy  Mr.  A.  F. 

On  the  case  of  the  '*  Herbert  Grahame,^'  App.  p.  21 1 
"Minnie  Gmhame,''  App.  p.  26;  the  "Zeno,"  App. 
p.  47 ;  the  "  Berwick,"  App.  p.  61. 

His  method  of  applying  carbonic  acid  gas  to  fire  in  ships, 
1424,  2830. 

Ventilation  of  Coal  Cargoes* 

Conflict  of  evidence ;  condemned  by  scientifio  evidenoB ; 
conduces  to  spontaneous  combustion.  Rep.  p.  xxi.- 
xxiv. 

Report  on,  App.  p.  32. 

Fires  occur  in  coal  cargoes  whether  they  are  ventilated 
or  not,  37. 

Difficult  to  say  what  is  proper  ventilation,  90. 

Approval  of.  421,  448,  506,  626,  769,  834,  883,  936, 
1027,  nil,  1147,  1317,  1369,  1494,  1629,  2383,  2464, 
2648,  2641. 

Objections  to ;  conduces  to  spontaneous  combustion ;  sur- 
face ventilation  recommended.  Rep.  p.  xxv.,  xxviii.; 
Q.  1202,  1396,  1422,  1433,  1632,  1811,  1873,  1962, 
2100,  2112,  2160,  2205,  2277,  2344,  2644,  2603,  2616, 
2824. 

Diversity  of  opinion  respecting,  637,  2647,  2729. 

Navy  instructions  respecting,  616,  623,  2828,  2844. 

Separation  better  than  ventilation,  2206,  2277,  2337. 

Board  of  Trade  take  no  action  respecting,  2636. 

Peninsular  and  Oriental  Company  impose  no  conditions 
relative  to,  2601. 

Useful  only  to  prevent  explosion,  not  spontaneous  com- 
bustion, 2741. 

Should  be  regulated  by  the  character  of  the  coal,  2819, 
2837. 

Only  useful  for  coal  containing  no  pyrites,  2830. 


Wages  of  Colliers. 

Increase  of,  has  induced  carelessness,  1739,  1766,  2105, 
2106,  2141,  2142,  2162,  2197,  2222. 

Wake,  Mr. 

Sketches   of  coal-shipping    at    Sunderland   by,    Rep. 
p.  xvii. 
Wales. 

Combustion  of  coal-store  in,  2297* 
Coals  of.    See  Coals. 

Water. 

Recommended  for  extinguishing  fire  in  coal  cargoes. 
Rep.  p.  xxiv. 

Water  in  Coal. 

Salt  water  will  not  cause  coal  to  take  fire;  fresh  water 
will,  A^.  p.  29i  Q.  2661,  2575. 
See  Coal. 
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Weathering  of  Coal. 

Experiments  on^  Rep,  p.  xxvii. 

Wellington  Docks. 

Regulations  for  working  high-level  coal-trade  at,  App, 
p.  125. 

Wreck  Begister. 

Abstract  of,  18. 

Wiighty  Mr.  James.     {Analysis  of  his  Evidence.) 
Is  Engineer-in-chief  to  the  Admiralty,  580. 
In  the  last  seven  years  there  have  been  about  five  cases 

of  spontaneous  combustion  and  two  cases  of  explosion 

in  men-of-war,  which  have  been  reported,  581, 582, 615. 
Describes    cases    of    the   ''  Euphrates,"   "  Megera,'' 

*'MaUibar,*'        "Glasgow,"       "Rattlesnake,"     and 

"  Daphne,"  in  which  coal  took  fire,  583-605. 
Describes  cases  of  the  "  Devastation  "  and  "  Minotaur," 

in  which  explosions  of  gas  occurred,  605-615. 
Navy  order  that  coals  are  never  to  be  shipped  wet ;  they 

are  to  be  kept  dry  on  board ;  coal  boxes  are  placed  16 

to  18  inches  from  boilers,  616,  644-650,  653. 
Standing  order  for  taking  temperature  of  stores;  its 

importance,  616,  621 -624a. 
No  increase  of  cases  of  spontaneous  combustion  in  the 

Navy  in  1873-74,  617-619. 
Spontaneous  combustion  of  coal  in  a  store  at  Jamaica, 

620-622;  at  Bermuda,  654-656. 


Wrif^hty  Mr.  1. ^-continued. 

Coal-stores,  their  construction  and  ventilation ;  they  are 
mostly  covered,  620,  664-669,  690-692. 

Doubts  exist  as  to  ventilation  of  coal  boxes ;  Admiralty 
has  ordered  ventilation  of  coal  boxes,  in  ships  of  any 
kind,  by^tubes  leading  to  funnel  casings,  624a-630, 
637-640,  672-676. 

Mixed  coal;  Welsh  coal  and  Cowpen  Hartley,  were  being 
carried  when  above-mentioned  casualties  occurred, 
631-636. 

Admiralty  have  no  idea  that  mixing  coals  causes  spon- 
taneous combustion,  641-643. 

No  sj>ecial  examination  made  by  Admiralty  for  ascer- 
taining amount  of  iron  pyrites  in  their  coal,  657-659, 
692-694. 

Mixing  coal  is  carried  on  during  loading  on  board  ship ; 
experiments  in  mixing  have  been  going  on  for  some 
years,  660,  661,  670,  671. 

Smallness  of  coal  in  connexion  with  spontaneous  com- 
bustion, 662,  663. 

Quantity  of  coal  carried  in  the  bunkers  of  a  man-of-war ; 
it  vanes  from  20  to  300  tons,  677-^79. 

In  the  Bermuda  store  it  was  Baltimore  coal  that  became 
heated ;  its  use  has  been  discontinued,  680-683. 

During  the  period  of  the  casualties  referred  tu  the  number 
of  steam  ships  in  commission  would  average  170 ;  the 
casualties  would  be  about  six*tenths  per  cent,  peir 
annum,  684-689. 
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